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o Special Notices 

,0 

'0 

o 

References in thiS publication to IBM products, programs. or services do not 
imply that IBM intends to make these available in all countries in which IBM 
operates. 

Any references to an IBM licensed program or other IBM product in this publi­
cation is not intended to state or imply that only IBM's program or other 
product may be used. Any functionally equivalent program that does not 
infringe any of IBM's intellectual property rights may be used instead of the IBM 
product. Evaluation and verification of operation in conjunction with other pro­
ducts. except those expressly designated by IBM, is the user's responsibility. 

IBM may have patents or pending patent applications covering subject matter in 
this document. The furnishing of thiS document does not give you any license 
to these patents. You can send license enquiries, in writing, to the IBM Director 
of Commercial Relations, IBM Corporation, Purchase, NY 10577. 

The following terms, DENOTED BY AN ASTERISK ("). used in this publication, 
are trademarks of the IBM Corporation in the United States or other countries: 

IBM 
LPDA 
MVS 
NetView 
OS/2 
PS/2 
RETAIN 
VSE 
VTAM 
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Safety 

General Safety 

Safety Notices 

--------_.. --_ .. ----_._. _._. . ....... -----~---~ 

For general safety information, see: 

• Telecommunication Products Safety Handbook, GA33-0126. 

See Safety Notices located at the beginning of the Maintenance Information Pro­
cedures manual. 

Service Inspection Procedures 

The Service Inspection Procedures help service personnel check whether the 
3745 conforms to IBM* safety criteria. They have to be used each time the 3745 
safety is suspected. 

The Service Inspection Procedures section is located at the beginning of the 
3745 Maintenance Information Procedures (MIP) manual, SY33-2070. 

The 3745 areas and functions checked through service inspection procedures 
are: 

1. External covers 
2. Safety labels 
3. Safety covers and shields 
4. Grounding 
5. Circuit breaker and protector rating 
6. Input power voltage 
7. Power-ON indicator 
8. Emergency power OFF. 
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Federal Communications Commission (FCC) Statement 

Note: This equipment has been tested and found to comply with the limits for a Class A digital device, 
pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable protection 
against harmful interference when the equipment is operated in a commercial environment. This 
equipment generates, uses and can radiate radio frequency energy and, if not installed and used in 
accordance with the instruction manual, may cause harmful interference to radio communications. 
Operation of this equipment in a residential area is likely to cause harmful interference, in which case 
the user will be required to correct the interference at his own expense. 

Properly shielded and grounded cables and connectors must be used in order to meet FCC emission 
limits. IBM is not responsible for any radio or television interference caused by using other than 
recommended cables and connectors or by unauthorized changes or modifications to this equipment. 
Unauthorized changes or modifications could void the user's authority to operate the equipment. 

This device complies with Part 15 of the FCC Rules. Operation is subject to the following two condi­
tions: (1) this device may not cause harmful interference, and (2) this device must accept any interfer­
ence received, including interference that may cause undesired operation. 
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o About This Book 

o 

o 

,I 

o 

This manual provides: 

1. Introductory and how-to-fix information 
2. Information for maintaining CSAs (Common Sub-assemblies) 
3. Description of IBM 3745 Communication Controller functional units. 

The console(s) and operator panel procedures are not provided in this manual, 
but are in the: 

• 3745 Advanced Operations Guide, SA33-0097, and 3745 Service Functions, 
SY33-2069, for the maintenance functions used by service personnel. 

• 3745 Basic Operations Guide, SA33-0146, for the control panel functions. 

Who Should Use This Book 
This manual is intended for the product support-trained CE {PST CE) to service 
the IBM 3745 Communication Controller whenever the product-trained CE (PT 
CE) cannot repair the machine using the Maintenance Information Procedures 
manual. 

The person using this Hardware Maintenance Reference (HMR) manual should: 

• Have an understanding of the telecommunications environment. 
• Be trained to service the 3745 Communication Controller. 
• Be familiar with the data circuit terminating equipment (modems, autocall 

units, and so on) and the terminals that attach to 3145s. 
• Be familiar with the host channel to which the 3745 can be attached. 

Service Personnel Definitions 
See Maintenance Information Procedures (MI P) SY33-2070, manual. 

How to Use the Maintenance Library 
Maintenance on the 3745 is performed only when a failure or suspected failure 
occurs in the machine. The customer is first expected to perform problem 
determination to see if a 3745 problem exists. He uses the Problem Determi­
nation Guide and a host or 3745 console to perform the requested procedures. 
The problem determination guide generally produces a reference code that the 
customer should provide to the Hardware Central Service (HCS) 

If the HCS is contacted, they will confirm that the initial problem determination 
has been done correctly, and determine if a hardware failure is indicated. 
Where hardware replacement is required, the HCS will determine which FRU(s) 
should be replaced, and dispatch a CE with the information needed to identify 
and replace them. When replacement has been completed, the CE will testlhe 
machine as directed by the MIP and Service Functions manuals, to verify the 
repair. 

At this point, the Maintenance Information Procedures portion of the 3745 Main­
tenance Library has been exhausted. If additional problem analysis is required, 
the CE should contact the HCS for assistance, since the problem may require 

© COPYright IBM Corp. 1989, 1991 xi 
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special tools or techniques that are described in the Hardware Maintenance 
Reference and Service Functions manuals, and are applied by a Product 
Support-Trained CEo 

Where to Find More Information 
See "Bibliography" page X-7. 
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3745 in a Network 
The 3745 can be: 

o Channel-Attached (via channel adapter) to one or more hosts. 

fJ Link-Attached (via telecommunication facilities) to a host through another 
IBM Communication Controller (allowing the 3745 to be used as a remote 
concentrator). 

Then, the 3745 allows simultaneous connection to: 

a. Other IBM communication controllers, via high-speed lines (such as T1 
or CEPT) and their associated DCEs. 

b. Other IBM communication controllers, via medium- or high-speed lines 
and their associated DCEs. 

c. Local clusters and terminals, directly attached without DCE. 

d. Remote clusters and terminals, via stand-alone DCEs and telecommuni­
cation facilities (switched or non-switched). 

e. Remote communication controllers/clusters/terminals via X.25 public 
data networks. 

f. Remote communication controllers/clusters/terminals via integrated 
DCEs and 4-wire nonswitched telecommunication facilities or DDS 
network in the US. 

g. Communication controllers/clusters/terminals on IBM token-ring local 
area networks. 

See Figure 1-1 on page 1-3. 
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!i 1--------.... --4 MPC 'I ConlrolPanel II 
MSC 

:: ....................................................................................................... w ........................................................................................................................................................................................ ' ... : 

Locol Console 
Remote/Alternate Console 
RSF 

(. The number of lSS+HSS does not exceed 6) 
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o Identification and Capacity 

3745 Model 130 

o 3745 Model 150 

3745 Model 170 

Note: All the following connection capabilities might not be present at the 
same time as some items are mutually exclusive (see 3745 Configuration 
Program, GA33-0093). 

• 4 CAs 

• 0 low-speed scanner (LSS) 

• 2 High-speed scanners (HSS) 

• 2 Token-ring adapters (TRA). 

• 0 CA 

• 1 low-speed scanner (LSS) 

• 1 High-speed scanner (HSS) 

• 1 Taken-ring adapter (TRA) 

• 32 Low-Imedium-speed lines 

• 16 integrated DCEs 14.4 kbps 

• 3 integrated DCEs 56 kbps. 

• 4 CAs 

• 6 low-speed scanners (LSS) 

• 1 Token-ring adapter (TRA) 

• 2 High-speed scanners (HSS) 

• 96 Low-/medium-speed lines 

• 32 Integrated DCEs 14.4 kbps 

• 8 Integrated DCEs 56 kbps. 
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Controller Structure 
The 3745 consists of four functional areas: 

Maintenance 
and Operata; 
Subsyste,'l) 

Control Subsystem (CSS) 

Host(s) 

Control 
Subsyster:1 

Power Supplj 

Main H Storage Storage Control/DMA 

I 
I HSB I 

MIOCBus 
MOSS ,.. CCU 

1 

I 
I 

IChannel Adapter! 

iHr 
J l 

The control subsystem contains: 

,. 

Communication 
Subsystem 

ill 
Control 
Sub--
system 

DMABus 

IOCBus 

Network 

; TSS, HPTSS,TRSS 

J 
~~ 

• The central control unit (CCU), with its associated high-speed buffer (HSB). 

• The main storage. 

• The storage control, equipped with a direct memory access (OMA). 
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• The channel adapters, eventually associated with two-processor switches 
(TPS). 

Two types of channel adapter are available: 

Channel adapter type 6: Channel adapter data streaming (CADS) 

Channel adapter type 7: Buffer chaining channel adapter (BCCA). 

• The input/output control bus (laC bus). 

• The DMA bus. 

• The MOSS input/output e,:ontrol bus (MIOC bus). 

Communication Subsystem 

[ID 
Commu. 
SUb-
System: 

Communication Subsystem 

TRSS 

. JOCBua 
CCU 

HPTSS TSS 

CCU 
Storage 

Three types of line connection are used to connect data communication lines: 

• The low-/medium-speed transmission subsystem (TSS). 

• The high-performance transmission subsystem (HPTSS). 

• The token-ring subsystem (TRSS). 
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Low-/Medium-Speed Transmission Subsystem (TSS) 

TSS 

r-----------~-=:=-l!-f,Aij(~-::=j--1 

_ 1 

ccu LSS 

4 Max 
[--------
~ 

LIB 

The TSS consists: 

• Up to six low-speed scanners (LSS) 
• Up to four L1C boards (UBs). 

Low-Speed Scanner 

CO'11mu:lica:ion 
Su::>system 

~ Communication LSS *""I--F-r-on-t--"" -- 1 
I iCc I' Scanner End Serl I Link 

Pi:r:~el 1 ... _L_~_~_~_n~_:_~_d___ i lie Boards 

CCU 

A low-speed scanner consists of one card housing a communication scanner 
processor (CSP) associated to a front-end scanner low-speed (FESL). 
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o LIC Board (LIB) 
TSS 

LIB 

Commun. 

o Scanner ..... ~ 

There are up to four LlC boards (LIB). 

Each LIB houses: 

o • One multiplexer (MUX) and 
• Up to eight line interface couplers (LlCs). 

18 LlCs 1 to 41 32 lines max 

o Is L1Cs 1 to 41 \s LIes 1 to 4\ 32 lines max 32 lines max 

or 

18 LiCs 1 to 41 32 lines max 18LI~~S't~~l' 16 lines max 

:: :::: ... :.'. .: ..... . 

'.' . 

18 LiCs 1 to 41 32 lines max :':18 LI~ 5 to 6 L 16 lines max 
• !. ..' • .;': .: • ~:: ::. .:;:." ' •• :; .. 
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Three types of LIB can be installed: 

• L1C board type 1 (L1B1) on 3745 models 150 and 170. L1B1 houses up to 8 
L1Cs type 1-4. 

• L1C board type 2 (L1B2) on ~745 models 150 and 170. L1B2 houses up to 8 
L1Cs type 5-6. 

• L1C board type 3 (L1B3) on 3745 model 150. L1B3 houses up to 4 L1Cs type 
1-4. 

Line Interface Couplers (LICs) 

Commun. 
Scanner 

-
M 
U i ...... 

X 

-

L L 
I I 

C C 

There are six types of L1C, namely: 

LIB 

L L 
I I I .... 

C C 

~ I 

" 

II 

• LlC1, LlC3, LlC4A and LlC4B for attaching to: 

Local direct-attached terminals (no DCEs) 

L L L L 
I I I I 

C " C C v 

,f 

Ii 

Remote terminals via standalone DCEs and telecommunication facilities. 

An internal clock function (ICF) is available on these LIes to provide 
clocking signals to non-clocked DTEs or DCEs. 

• LlCS and LlC6, both housing integrated DCEs providing direct access to the 
telecommunication facilities for attaching to remote terminals. 
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High-Performance Transmission Subsystem (HPTSS) 

IOC 

CCL., 

CCU 
Storage 

Bra 
~ 

HPTSS 
--~-------..., 

I 
i 
I 

I 

r~J -~:~~-~- lLc)-c-V.35 
! 

Communication Front 
i : 

! I I or 
~ __ .J_~_ '/21 p-- r -,-A_ 

~ I 

, 

Scanner ~ End 
ProcBBBor ~ Scanner 

High-Speed 
I 
I I Storage 
I 
I L ________________ - --

DMA Bus 
L ___________________________ --- -- ____ J 

ComllUn:catlon 
sut)sjs:em 

The HPTSS consists of up to two high-speed scanners (HSS). 

Each HSS consists of a communication scanner processor (CSP) card, associ­
ated with a front-end scanner high-speed (FESH) card. 
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Token .. Ring Subsystem (TRSS) 

r~~~' -~.-~ 

~ ., .' 
! . 

TASS 

""I'" 

Communlca:ion 
SUJsystcm 

I
·.··· .• i~-· TAA :I I.···· 

, ,I =-: rJ~~~~I: -=: Token-Ring 

IOC ~~: Token-ning ~_]_' __ lJ,',-,_. --- -
CC:.J . Multiplexer _ 

I· ···1 Swage ·::Ll~~~? Token-Ring 

r.l-.-cc-_~~ ... _: _=~.~ .. til 
The TRSS consists of one token-ring multiplexer (TRM) driving two token-ring 
interface couplers (TICs) providing access to two IBM token-rings operating at 4 
or 16 Mbps. 
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o Maintenance and Operator Subsystem (MOSS) 

o 

I' 

10 
I 

o 

MOSS 

MOSS 
, 

MIOCBu8 , j .. _______ ... CC0 

'f" ' 
Control 
Panel 

::lrocessor 
and 

Storage 

Local I r----..., 
Alternate ---r Conso:e " Communlc. 
Remote ~ Adapters - Control 

RSr ---!" Adapter 

Power 
~ Adapter 

...... 

O' k tt FIne Hard 
IS ,e .e 1------1 U __ Disk 
Drive Adapters Drive 

. . .' . L- ______ ,_' . __ ' ______ .'..... ______________ : _______ • 

The MOSS provides: 

• Powerful procedures for the 3745 initialization and IPL functions. 

• Host-independent product maintenance and rapid isolation and repair of 
failures within the control/er. 

• Easy problem determination procedures for the operator. 

The MOSS also provides: 

• Controller initialization. IML and IPL control 

• Automatic IPL and dump operations 

• Operating mode management 

• Line configuration management 

• Control/er supervision 

• Controller concurrent diagnostic 

• Online event recording and error notification including for the integrated 
DCEs 

• Problem determination (error in the network including the controller) 

• Failure isolation and repair (error in the controller) 

• Remote support facility link management. 

The MOSS continuously monitors the status of the communication controller. 
Abnormal conditions are analyzed and reported via alarms to the 3745 
console(s) and alerts to the network control console. 
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Among the components of the communication controller, multiple adapters 
allow the MOSS to monitor the status of the CCU, control DMA, and IOC bus, 
and to enable and disable channel adapters. 

A power control adapter with a dedicated microprocessor monitors 3745 power. 

A file adapter provides MOSS storage control. A 72MB hard disk, in addition to 
a 3.6MB diskette, provides extensive capacity for file and data storage. 

The MOSS interfaces to the control panel indicators and switches. These 
provide an alternative method for controlling the primary power subsystem, 
activating MOSS functions, and for operator notification. 

A console adapter allows 3745 to be controlled from a local console located 
within 7 m (23 ft), or an alternate console located within 120 m (400 ft), or a 
remote console connected via a 1200 bps DCE to the controller. Only one 
console may be active at a time. If the remote support facility is used, it allows 
communication between the MOSS and the IBM RETAIN system, providing 
remote service facility (RSF). The RETAIN terminal can be used as an operator 
console as well as for transferring microcode patches to the MOSS if required. 
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Operator Consoles and Remote Support Facility 
An operator console is required for: 

• Installation 

• Operation 

• Maintenance. 

The 3745 provides attachment for three different types of consoles: 

• A local console, which is mandatory, and 

• A remote or an alternate console. 

It also provides attachment for the remote support facility (RSF). The consoles 
and RSF are connected to the MOSS via a common communication adapter. 

Local 

Di rect-Attached 
"'-----r---" (7 m max) 

A!ternate 
r--l 
~I;I or 

/~ I L 

Direct-At:ached ~ 

Cl o 

(122 m max) ~ 

~J Remote 

I ~'IO 1=~"c<>1 Q 
L... __ -I,Lo 

c=:===::J 
/~~", 

Only one console can be active at a time. 

RSF 

b;1 
r::=:==:::J 

/ 

IBM 
RETAIN 
S}'stem 

~--j/ PSN ,f-------------' 

'~ 

Three types of password enable access to the MOSS from a local, remote or 
alternate console, and for remote IBM maintenance (via RSF). 
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Power ON/OFF 
The 3745 can be: 

1. Powered ON and OFF by a channel-attached host. 

2. Powered ON and OFF locally by the operator. 

3. Powered ON by the operator and OFF by a remote SNA command. 

4. Powered ON through the scheduled power ON MOSS function. 

5. Re-powered ON automatically by the auto-restart function after a power 
outage. 

6. Re-powered ON automatically by a retry function after a power supply or 
fan problem. 

Host 

[]TI 
SNA 0 [J ~ I 1(.1 0i1/0ff g Lie' --' 

/----~ 

~~ CD On ® On/Off 

(V Off ~ (1)00 On 
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o Programming Support and Network Management 

o 

o 

The 3745 operates under the control of IBM licensed programs: 

Host 

D 
g ------------ 3745 

J I 

~ Host-Reslden:: " \ 
j I 0 D J Prog'"ams I 
l I L ___________ I 

1----------
t Controller- : 
: Resident : 
! Program I ----______ 1 

- -
Host-Resident Programs 

Operating Systems 
• MVS*J370 

• MVS/XA 

• VMJSP 

• VMJSP HPO 

• VMJXA 

• VSE*/AF 

• VSEJSP. 

Access Methods 
Normal Mode: 

• Virtual Telecommunications Access Method (VT AM*). 

Emulation Mode: 

• Basic Telecommunications Access Method (BTAM) 

• BTAM Extended Support (BT AM-ES) 

• Remote Terminal Access Method (RTAM). 

System Support Programs 
• Advanced Communications Function for System Support Programs (SSP) in 

an MVS environment, 

• Advanced Communications Function for System Support Programs in MVS, 
VM, and VSE environments. 

SSP is used to generate the 3745 control program. 

In addition, SSP provides utilities for loading, dumping, and tracing the 3745 
control program. 
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It also supports: 

• Dump transfer of the 3745 storage to the host. 

• Dump printing at the host. 

• 3745 disk file transfer to the host. 

Network Management 
The 3745 network management is supported by the NetView* program. By 
monitoring and managing the controller and its resources, and by diagnosing 
problems, this program contributes to the optimization of the 3745. 

It integrates functions of several network management products and VT AM 
functions, for example: 

• A command facility, which lets the user control, record, and automate 
various operator tasks. It can be used as an operator's interface to VTAM in 
a data communication network. 

• A session monitor, which enables the user to examine, from a central 
control point, information related to the SNA network and to identify network 
problems. 

• A hardware monitor, which helps the user to get problem determination 
information that is generated at resources that are either link-attached or 
channel-attached to the host system. 

As a cohesive set of SNA host network management services, the NetView 
program offers: 

• Consistency and usability in its support for network management 

• Easy installation procedure 

• Device support 

• Operator usability. 

The 3745 supports: 

• Link Problem Determination Aid (LPDA *) facilities provided by IBM DCEs. 

• NetView Performance Monitor (NPM) under VM and MVS. 

Host 

I Net'/iew I 0 DeE ----
IILPDA 1:- --/1,------l! ___ 

I .1 

13M DeE 
NPM 

jLPDAI r--
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Controller-Resident Programs 
The 3745 runs under control of one of the following: 

• Advanced Communications Function for Network Control Program (NCP) to 
support SNA devices. 

• Emulation programming (EP) to support non-SNA devices. 

Host 

I 

Access 
tvethods 

\fTAM 

81AM 
I.3TAM-ES 
R1AM 

I 
: 

Control 
p rograms 

I Ncpl 

I PEPI 

< 

<=-r 

SNA 
Devices 

Non-SNA 
Devices 

• Partitioned emulation programming (PEP) extension of NCP to support SNA 
and non-SNA devices. 

Network Control Program (NCP) 
NCP provides major capabilities for SNA networks with synchronous data link 
control (SDLC). 

Start-stop and binary synchronous terminals and existing networks can be 
migrated to a 3745 with the IBM Network Terminal Option (NTO) program. For 
start-stop protocols, NCP supports a variety of transmission codes including 
ASCII, EBCDIC, EBCD, and BCD. Additionally, it supports a correspondence 
code for which it provides translation from and to EBCDIC. For the BSC pro­
tocol, this support and translation operation is performed by the scanners. 

NCP includes the token-ring interconnection functions. 

NCP coexists with the following IBM licensed programs: 

• Network Routing Facility (NRF) 

• Network Terminal Option (NTO) 

• X.25 NCP Packet Switching Interface (NPSI) 

• X.25 SNA Interconnection (XI) 

• X.21 Short Hold Mode/Multiple Port Sharing (X.21 SH/MPS). 

Partitioned Emulation Programming Extension 
The partitioned emulation programming (PEP) extension of the NCP allows the 
Network Control Program and the Emulation Program to coexist in the same 
3745. The PEP lets the NCP operate certain lines in network control mode while 
operating others in emulation mode. 

The PEP can run only in a channel-attached controller. Channel attachment 
must be a byte-multiplexer channel, where one emulated subchannel address is 
specified per EP line. 
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The PEP emulates most of the functions of the IBM 2701 Data Adapter Unit, IBM 
2702 Transmission Control, or IBM 2703 Transmission Control and can commu­
nicate with various access methods running in the host. Most programs written 
for these machines can operate in a 3745 without modification. However, pro­
grams that involve timing or special hardware considerations may have to be 
changed. 

Generating and Loading the Control Program 
ssp is used on the owning host to generate the control program load module 
and to load it into the controller storage. The control program for the controller 
is generated from standard program modules of the NCP library using the NCP 
definition facifity (NDF) procedure. The control program must reflect the 
required controller configuration. Several control programs can be generated 
to handle different subsets of lines attached to the same controller. 

Multiple Load Module 
The network operator can transfer and save one or two CCU load modules onto 
the integrated hard disk. Either load module can be used at controller initializa­
tion. 

Automatic Control Program Load 
VTAM and the 3745 MOSS allows the automatic IPlIdump capability. For an 
automatic IPL from the controller disk, the network operator must have 
assigned this option during NCP loading. 

i 

II 

0; 
I 

Coexistence and Migration ( " 
The 3745 running under NCP can coexist with other IBM communication control-
lers. 

The 3745 supports networks based on the earlier IBM 2701 Data Adapter Unit, 
IBM 2702 Transmission Control, or IBM 2703 Transmission Control. It also sup­
ports networks in which these units are emulated on a 3725 and the 3745 via 
PEP. PEP permits migration from the 2701, 2702, 2703, and IBM 3704, 3705, 
3720, and 3725 communication controllers that run EP. 

The IBM Transaction Processing Facility program is supported by NCP. 

Configurations with EP only, the IBM Network Extension Facility (NEF), or the 
IBM Non-SNA Interconnection (NSI) are supported. 

The 3745 offers a path for conversion from existing systems and for continuing 
growth. A system designed for the IBM 3725 or 3720 may be applied to the 
3745 after regeneration of the control program_ The control program generation 
deck that was used in the 3725 or 3720 program generation can be used With 
some modifications to statements (assuming that the controller has the same 
line configuration)_ 
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o Using the Library for Service 

Remote Service from Hardware Control Service 

o 

~.: .. [J . 
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Documentation Used by the PTCE: 

Problem 
Determination 
Guide 
(PDG) 

YZ Pages 

Maintenance 
Information 
Procedures 
(MI P) 

Parts 
Catalog 
(PC) 

Service 
Functions 
(SF) 

! \ b! b Ihd 1m d 'lLu " l'i I 

iBM HCS 

[t5] 
i i 

RETAIN 
System 

Data Base 

Connection 
and 
Integration 
Guide 
(CIG) 

Documentation Used by the PSTCE: Same as PTCE, PLUS: 

o 

Hardware 
Maintenance 
Reference 
(H~1R) 

Diagnostic 
Descri pt ions 
(DO) 

External Cable 
Reference 
(ECR) 

Service 
~las ter Index 
(S14 I) 
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On Site Service 

3745 

local 
Console 

Documentation Used by the PTCE: 

Problem 
Determination 
Guide 
(PDG) 

YZ Pages 

~1ai ntenance 
Information 
Procedures 
(MI P) 

CA Oll 
Guide 

Service 
Functions 
(SF) 

Parts 
Catalog 
(PC) 

Documentation Used by the PSTCE: Same as PTCE, PLUS: 

Hardware 
t·lai ntenance 
Reference 
(HMR) 

Diagnostic 
Descriptions 
(DO) 
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o Maintenance 

o 

o 

0 , 
'I 

o 

Preventive Maintenance 
The battery is replaced by maintenance personnel. 

An alert notifies the customer for battery replacement, and provides the CE with 
a reference code. 

The Maintenance Information Procedures (MIP) , SY33-2070, guides the mainte­
nance personnel for replacement procedures. 

Maintenance Philosophy 
The MIP, Chapter 1 "Introducing the IBM 3745 Communication Controller." 

Maintenance Aids 

Tools and Test Equipment 
The MIP, Chapter 1 "Introducing the IBM 3745 Communication Controller." 
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Chapter 2. Central Control Unit (CCU) 

The CCU in 3745 Data Flow 
General Description 

Data Flow 
Packaging 

Functional Description 
Program levels 
Interrupts .,. 
Instruction Set . 

CCU Environment 
CCU Subsystem Power-ON Reset (PaR) 

Main Storage ................. . 
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CCU Diagnostics .... 

CCU Error Handling 
CCU Error Detection 

Performance Test Points 

~ Copyright IBM Corp. 1989. 1991 

... 1. 

2-2 
2-3 
2-3 
2-3 
2-4 
2-4 
2-5 
2-9 

2-11 
2-12 
2-12 
2-13 
2-13 
2-16 
2-16 
2-17 
2-18 
2-19 
2-19 
2-19 
2-20 
2-38 
2-39 
2-40 
2-40 
2-42 
2-46 

2-1 



The CCU in 3745 Data Flow 

To 
Hosts 

CSS 

TPS 

CA CUp to.f) 

TSS 

roc aue 
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DMA Bus 

MOSS ~ PCSS 

F'DO HOD 

MPC 

MSC 

Local Console 
Remote/Alternate Console 
RSF 

(. The number of LSS+HSS does not exceed 6) 

Figure 2-1. The CCU in 3745 Data Flow 
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o General Description 

Data Flow 

Packaging 

o 

The 3745 is equipped with one CCU. 

C55 

PUC 
Oscillator 

DMA and 

~ 

Storage 
4 or 8 r-lbytes 

1 
Storage Control 

1 
High-Speed 
Buffer CACHE 
(32 Kbytes) 

CCU MIOC 

1 Card (STO) 

1 Card (SCTL) 

1 Card (PUC) 

MIOC Bus 
Control ... ~ to MOSS 

Power ---­~ IOC 
Supplies Control 

[ 
D~IA Bus IOC Bus 

See YZ pages for locations. 

The communication subsystem (CSS) includes the following components: 

• Processor unit card (PUC) 
• Storage basic card (STO) 4 or 8 Mbytes 
• Storage control card (SCTl). 
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Functional Description 

Program Levels 

The central control unit (CCU) is an interrupt-driven processor with a stored 
program called the 'control program' (CP) in this manual, that controls the data 
transfers on the channel and transmission interfaces. 

The CCU: 

• Executes the machine instruction set (CCU cycle = 131.6 ns) to perform 
arithmetic or logical operations, exchange data between main storage and 
the work registers, and also between the local store and the work registers. 

Data transit between the CCU and main storage is achieved via a high­
speed buffer (CACHE) under the control of the SCTl logic. 

Data can also transit directly between main storage and high-speed 
adapters via the direct memory access (DMA) logic. 

• Communicates with adapters through the input or output control IOC logic 
in program-initiated operations (PIO) or in adapter input or output oper­
ations (AID) mode: 

PIO mode: The exchange operation is initiated by input or output halfword 
(IOH) or input or output halfword immediate (IOHI) instructions in the CCU. 

AIO mode: The operation uses cycle steal for data exchange between 
adapters and main storage without control program intervention. 

One bus (lOC) gives access to the adapters' environment. 

• Communicates with the MOSS through the MOSS IOC (MIOC). The oper­
ations performed can be direct or indirect (MIOH/MIOHI). 

MOSS uses the CCU level sensitive scan design (lSSD) to read or write any 
CCU discrete latch. 

The controller hardware has five operational program levels: 

Program level 1 

This is the highest priority program level. Interrupt requests assigned to 
level 1 include all critical check conditions such as CCU checks, program 
checks, addressing exceptions, and adapter checks. Initial program load 
(IPl) and address compare interrupts are also handled in this level. 

Program level 2 

Normal operational interrupt requests from the communication adapters are 
assigned to this program level and certain program controlled interrupts 
(PCls) are also assigned to this level. 
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Program level 3 

Normal operational interrupt requests from the channel adapters, interval 
timers and program-controlled interrupt 3 (PCI) requests and panel inter­
rupts are assigned to this level. 

Program level 4 

Certain program controlled interrupt (PCI) requests and the supervisor call 
(SVC) request (generated when the exit instruction is executed at program 
level 5), and MOSS request service and request response are assigned to 
this interrupt program level. This level is the lowest priority interrupt level. 

Program levelS 

This level is the lowest priority level and is normally active when none of 
the other four levels requires program cycles. 

Masking Program Level Priorities 

Interrupts 

Programs at levels 1, 2, 3, o~ 4 can mask all interrupt requests for program 
levels 2, 3, or 4 and can mask adapter interrupt requests for level 1. Moreover, 
program execution in level 5 can be masked. 

The normal operational priority structure can be changed by output instructions 
X'7E' and X'7F' (set or reset mask register). 

When the mask is set for one or more of program levels 2, 3, or 4, interrupt 
requests for those levels will not cause an interrupt. When the mask is set for 
program level 1, requests by adapters for level 1 will not cause an interrupt 
though any other request will be honored. 

When the mask for level 5 is set, the use of machine cycles for program exe­
cution in level 5 is prevented. Thus, level 5 program execution is masked. In 
this case, when no program is executing in levels 1, 2, 3, or 4, the CCU enters 
the waH state and no program executes. 

To selectively mask one or more program levels, one of the active general reg­
isters is loaded with the bits corresponding to those program levels to be 
masked. Output instruction X'7E' (set mask register) is then executed using the 
general register as input to the mask register. To selectively unmask one or 
more program levels, the same procedure is followed except that the output 
X'7F' (reset mask register) instruction is executed. 

The communication controller operates in response to requests from either the 
control program (CP) or the hardware. Since these requests may have varying 
degrees of urgency, a priority system is used. Each program, CCU and adapter 
request, is assigned a particular priority level. A request for use of the con­
troller by the control program or hardware functions is called an interrupt 
request. 
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Interrupt Mechanism 
The interrupt mechanism determines when an interrupt can be handled. If the 
interrupt request is to be allowed, the change from the active program level to 
the interrupting program level takes place immediately after completion of the 
current instruction. If several interrupt requests having different priorities are 
present at the same time, the one with the highest priority obtains use of the 
controller. When an interrupt request is granted use of the controller, it can be 
interrupted in that use by another request having a higher priority. 

When an interrupt occurs, instruction execution at the lower priority program 
level is suspended until instruction execution is completed at the higher priority 
level. An interrupt to a specific program level prevents future interrupt 
requests assigned to either that level or to lower priority program level from 
causing another interrupt until the servicing of the first interrupt is complete. 

Interrupt Request Determination 
The priority of simultaneous interrupt requests assigned to the same interrupt 
program level is resolved by the order in which the program tests the setlreset 
condition of the CCU and adapter interrupt request latches. 

Interrupt requests from the CCU and the adapters are grouped together 
according to their source for ease of identification. The set/reset condition of a 
specific interrupt request latch can be determined by checking the interrupt 
request group to which it is assigned. Input X'77' indicates the non-level 1 
interrupt requests that are set by the adapters. Input X'7F' indicates the non­
level 1 interrupt requests that are set by CCU or program. Input X'7E' indicates 
all level 1 requests. These inputs load the contents of the appropriate interrupt 
request group into an active general register. The program may then test the 
general register to identify the request. 

Setting/Resetting Interrupt Requests 
A particular interrupt request latch can be set as a result of a hardware­
detected condition or, in some cases, by the program through the execution of 
an output instruction. The latch can be reset by one of several output 
instructions, depending upon the specific interrupt request. The procedures for 
setting and resetting individual adapter interrupt requests are described in the 
adapter sections. 

For special service requests. program levels 1, 2, 3, and 4 may issue a 
program-controlled interrupt (PCI) request to program levels 2, 3, and 4 Output 
instructions X'78' (set PCI level 2), X'7C' (set PCI level 3), and X'7D' (set PCI 
level 4) set the PCI interrupt requests. Certain bits in output X'77' (miscella­
neous control) reset the PCI requests and other CCU interrupt requests such as 
the interval timer level 3 request and the supervisor call (SVC) level 4 request. 
If any bits are ON in registers X'7?" X'7E', X'7F', a request for a particular 
program level is active and must be reset or masked before the program can 
execute in a lower level. The following example illustrates the Interrupt mech­
anism. 
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Time 

ILevel 51 
Interrupt Request 
Level 4 ~ 

L-________ ..... Level 4 

Branch to Level 4 
Start Address 

Interrupt Request 
Level 2 

Branch to Level 2 
Start Address 

No Higher Request ~ 
.---------- Ex it 
~ Return to 

Level 4 
Exit 

Return to Level 5 Instruction 

~'Jai t for Next 
Interrupt Request 

Interrupt Request Sources 
Interrupt Level 1 

Adapter level 1 request (error) 
Address compare level 1 
Address exception level 1 
Level 5 1/0 check level 1 
Protection check level 1 
Invalid operation check level 1 
IPL request level 1 
MOSS inoperative level 1 
Hard error level 1 (Note 1) 
I/O parity error 
I/O time-out error 

Interrupt Level 2 

Adapter level 2 request (LA) 
Program-controlled interrupt level 2 
MOSS diagnostic level 2 

Interrupt Level 3 

Adapter level 3 request (CA) 
MOSS diagnostic level 3 
Interval timer levef3 
Program-controlled interrupt level 3 
Panel interrupt request level 3 

Interrupt Level 4 

Adapter level 4 request (not used) 
Program-controlled interrupt level 4 
MOSS request SVC level 4 
MOSS request response level 4 
SVC level 4 (call from level 5) 

Level 5 No interrupt (first entry) 
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The following figure shows the various links between the different priority 
levels. 

Program Level 1 

Starting address in LS 40 
(Note 2) 

Exit instruction 

r 
Program Level 2 

Starting address in LS 41 
(note 2) 

Exit instruction 

r 
Program Level 3 

Starting address in LS 42 
(Note 2) 

Exit instruction 

r 
Program Level 4 

Starting address in LS 43 
(Note 2) 

Exit instruction 

r 
Program Level 5 

Notes: 

Hardware 

C and Z latches for level 1 

General register group 4 
register addresses X'28 I to'271 

Hardware 
1 

Return address from 
interrupted level 2: 
from reg.X ' 08 1=IAR 

C and Z latches for level 2 

General register group 8 
register addresses X' 88 I to'071 

Hardware 
1 

Return address from 
interrupted level 3: 
from reg.X ' 88 1=IAR 

C and Z latches for level 3 

General register group 1 
register addresses X'88 I to'OF' 

Hardware 
1 

Return address from 
interrupted level 4: 
from reg.X ' 18 1=IAR 

C and Z latches for level 4 

General register group 2 
register addresses X'18 I to'171 

Hardware 
1 

Return address when no 
interrupt. is pending: 
from reg.X'18 1=IAR 

C and Z latches for level 5 

General register group 3 
register addresses X'18 I to'1F' 

No return address 
(higher level 0 

~ interrupt) 

1. Hard errors stop the CCU unless it is in bypass mode. 

2. The interrupt levels 1, 2, 3, and 4 starting addresses are set during·IPL via 
output instructions X' 40' through X' 43'. 
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Instruction Set 
The 3745 contains 53 executable instructions. 

Any attempt at program levels 2, 3, 4, or 5 to execute an operation code other 
than one of the 53 specified operations results in a level 1 interrupt with the 
invalid operation check bit set ON in the CCU interrupt request group 1 register 
X/7E/. 

An attempt to execute an Invalid operation code in program level 1 sets the 
hard error bit in the CCU check register along with an invalid operation check 
bit. In all cases, execution is suppressed. 

For details on instruction operation, refer to 3745 Principles of Operation, 
SA33-0102. However, hereafter is the list of instructions with their different 
formats for quick reference only. The formats are described in detail in the 
3745 Principles of Operation, SA33-0102. 

Number Instruction Format 
of CCU 
Cycles 

No 
Br Br 
(1) (1) 

- 3 B 
2 4 BCl 
2 4 BZl 

3 4 BCT 
2 4 BB 

1 - lRI 
1 - ARI 
1 - SRI 
1 - CRI 
1 - XRI 
1 - ORI 
1 - NRI 
1 - TRM 

1 - lCR 
1 - ACR 
1 - SCR 
1 - CCR 
1 - XCR 
1 - OCR 
1 - NCR 
1 - lCOR 

czlol11213141516171819110111112113114115 

Branch 11 0 1 0 ~I I~ Branch on C latch 1 0 0 1 T 
Branch on ·Z 1 atch 1 0 0 e 

Branch on count 1101111 I I~I T I~ Branch on bit 11M M 1 

load register immediate * 1 0 e e e 
Add register immediate * 1 0 e 1 e 
Subtract register immediate * 1 0 1 e e R N I 
Compare register immediate * 1 0 lIe 
Exclusive OR register immediate * lIe e e 
OR register immediate * 110 1 e 
AND register immediate * 1 lIe e 
Test register immediate * 1 1 lIe II1II ~lask bits~ 

load character register * 0 

I 
e 

I 
o 0 e 0 1 e e 0 

Add character register * 0 e o e e 1 1 e e 0 
Subtract character register * e e eel 0 1 e e 0 
Compare character register * e R2 N2 e R1 N1 eel 1 1 e e e 
Exclusive OR character register * 0 e e 1 e 0 1 e e e 
OR character register * 0 e e 1 e 1 1 e e e 
AND character register * 0 e ell 0 1 e e e 
load channel with offset register * 0 e ell 1 1 e e 0 

Notes: 

1. The number of CCU cycles shown does not include storage cycles when 
performed after the last CCU cycle (Br= Branch). 
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Number 
of CCU 
Cycles 

No 
Br Br 
(1) (1) 

3 -
3 -
2 -
1 -
2 4 
1 -

3 5 
2 -

1 3 
1 3 
1 3 
1 3 
1 3 
1 3 
1 3 
1 3 
1 3 
1 3 
1 3 
1 3 
1 3 
1 3 
1 3 
1 3 
- 3 

2 -
1 3 

- 3 
2 3 

- 9 

Instruction Format 

ICT 
STCT 

Ie 
STC 

LH 
STH 

L 
ST 

LHR 
AHR 
SHR 
CHR 
XHR 
OHR 
NHR 
LHOR 
LR 
AR 
SR 
CR 
XR 
OR 
NR 
LOR 
BALR 
IOH 

IOHI 

IN 
OUT 

BAL 
LA 

EXIT 

CZIO~11213141516171819110111112113114115 
Insert character & count I~I I~I 10 0 0 1 0 0 0 0 
Store character & count 001 1 0 0 0 0 

Insert character * I~I I i I R INI~I D 
Store character 

Load halfword * I~I B I~I I ~ I D 1 
Store halfword R 1 

Load * I~I I~I I~I D I ; 0 
Store 0 

Load halfword register * 0 0 100 0 0 0 0 0 
Add halfword register * 0 R2 0 Rl 100 1 0 0 0 0 
Subtract halfword register * 0 0 1 0 1 0 0 0 0 0 
Compare halfword register * 0 0 1 0 1 1 0 0 0 0 
Exclusive OR halfword register * 0 0 110 0 0 0 0 0 
OR halfword register * 0 R2 0 Rl 110 1 0 0 0 0 
AND halfword register * 0 0 111 0 0 0 0 0 
Load halfword with offset register * 0 0 111 1 0 0 0 0 
Load regi s ter * 0 0 100 0 1 0 0 0 
Add register * 0 0 100 1 1 0 0 0 
Subtract register * 0 0 1 0 1 0 1 0 0 0 
Compare register * 0 0 1 0 1 1 1 0 0 0 
Exclusive OR register * 0 0 110 0 1 0 0 0 
OR register * 0 0 110 1 1 0 0 0 
AND register * 0 0 111 0 1 0 0 0 
Load with offset register * 0 0 111 1 1 0 0 0 
Branch & link register 0 R2 0 Rl 010 0 0 0 0 0 
Adapter in or out * 0 0 010 1 0 0 0 0 6 
Adapter IO immediate * 101 000 101 R 10 1 1 1 0 0 0 0 

CCU register in I~I I~I I I 1 1 0 0 
/6 CCU register out E R E 0 1 0 0 

Branch and link /1 0 1 1 1\ R 
\0 1\ 

A ~~~ Load address - 10111 o 0 A 

Exit 10 0 0 e 010 0 010 1 1 1 0 0 0 0 

The figure shown is valid for normal instruction cases. 

Notes: 

1. The number of CCU cycles shown does not include storage cycles when 
performed after the last CCU cycle (Br= Branch). 

31 

~J 
31 

] 
/ 

2. The A field contains 22 bits, therefore the branch address is always below 
four megabytes. 
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CCU Environment 
The figure below shows all interconnections to the CCU. 

To t·1ain Storage 

I Bidirectional 
(36 Bits) 

S C T L 

Bus 

DMA Bus I Bidirectional Bus 
(36 Bits) 

PUC ~ 

Osci 11 ator 

Power ---. 
Supplies 

To Adapters via 
m,1A Bus 

CACHE 
(High-speed 

buffer) 

C C U moc 
Control 

I 
IOC 

I Control 

I 
To Adapters via 

IOC Bus 

Storage Control Interconnection 

~lIOC 
~ 

Bus to t·'1OSS 
~ 

Writing data to main storage is performed through the write storage data 
register (this register is 27 bits wide; 24 data bits + 3 parity bits). Data 
read from storage is written directly Into one or more CCU registers and/or 
in local storage. Main storage is read and written across the storage data 
bus (bidirectional, 36 bits wIde) which is the only port to/from main storage 
for the whole machine. 

MIOC Interconnection 

Through the MIOC interface, the MOSS will be able to obtain or alter the 
state of 3745. 

IOC Bus 

This is a multipurpose compatIble bus that is used as the base attachment 
interface for all channel adapters, and line adapters to the CCU. 

PUC Oscillator Interconnection 

The PUC 53.1914 MHz quartz oscillator signal is used by the CCU to gen­
erate its timings. 
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Power Interface 

The power interface provides the eeu with all necessary power voltage 
requirements needed to operate all 3745 functions. 

CCU Subsystem Power-ON Reset "(POR) 

Storage control 

Main Storage 

STO 

I Note I 
~ 

pee ~ PSI seTL eeu 
POR POR 

-

Note: STO is zeroed. 

paR is activated at the machine power ON, or at machine reset. 
The MOSS code can ask the pee to activate the paR line. 

At the end of the paR signal, the following sequence of 'warm up' storage is 
started. 

1. Clear all latches and counters, 

2. Then, perform 128 cycles to initialize storage, 

3. Perform one cycle to configure storage type and size, 

4. Then, blank storage with proper ECe. 

During all that time, incoming requests are inhibited. 

The main storage contains the control program. It is packaged on one card of 4 
or 8 Mbytes. 

The storage word consists of 4 bytes, referenced as follows: 

y x o I 

o 7 0 7 0 7 G 7 

The bytes are addressed from the storage address register, which is 27 bits 
wide. 
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Storage Environment 
The main storage communicates with: 

1. The CCU via the storage control (SCTl) 

2. The high-speed adapters via the direct memory access bus (DMA bus) 
through the SCTL. 

Storage 1 card (STO) 
4 or 8 t·1bytes 

! 
DMA Bus and Storage Control 1 card (SCll) 

! 
High-Speed 

Buffer 
& 1 card (PUC) 

CCU 

! 
D~lA Bus IOC Bus 

Direct Memory Access and Storage Control (SCll) 
The direct memory access and storage control functions are packaged on one 
card (SCTl) and the main functions are the following: 

• Allocate main storage access to the different users (CCU via the cache 
storage), and high-speed adapters via the DMA function of the SCTl). 

• Control the different storage operations and ensure data transfer integrity: 

CCU read and write 

Write requests are buffered in SCTl so that the CCU and the storage 
operations can overlap. 

Cache storage line loading 

DMA burst transfers. 

The data is aligned and temporarily stored in a buffer so as to optimize 
the use of storage bandwidth. 

• Control the cache operations (line loading) Maintain cache consistency 
with storage during DMA write operations, by means of a cache line invali­
dation mechanism. 

• Check for unauthorized DMA write operations with a DMA storage protect 
mechanism. 
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Function Partitioning 
The SCTL card can be partitioned into three distinct functional parts: 

• The central control unit interconnection (CCUI) logic 
• The direct memory access (DMA) logic 
• The storage control (MCTL) and, error checking and correction (ECC) logic. 

-
C 
c 
u 
/ 
H 
S 
B 
-
-

D 

f·1 

A 

-

seT L 
I 

-

I .. • 
I I c CUI Log i c I .. ~ ~1 C T L 

I s 
and t 

~-------1 
OIl ~ 0 

E C C I I r 
OIl • a 

9 
.. ~ I Log i c e 

I I D M A Log i c 
.. ~ I 

I 
'---

CCUIlogic 

The CCUI logic interconnects the CCU cache storage. It receives and 
buffers requests from CCU/cache and controls cache line loading. It con­
trols cache line invalidation and accesses the DMA storage protect RAM 
(during DMA write operations) on behalf of the DMA logic. The CCUI logic 
makes storage requests to the MCTLIECC. 

DMA Logic 

The DMA logic interconnects the DMA bus on which the high-speed 
adapters are hooked. It receives requests from the high-speed adapters. It 
performs data alignment, reads or writes its DMA buffer and makes storage 
requests to the MCTL and ECC. During a DMA write storage transfer, it 
makes requests to the CCUI logic for cache line invalidations and for access 
to the DMA storage protect RAM. 

MCTL and ECC 

The MCTL and ECC interconnects the storage. It receives storage requests 
from the CCUI logic and the DMA logic. It performs arbitration between 
these two users, accesses storage and controls the ECC mechanism. 

The storage control contains an error correction code (one word) which is 
permanently stored, either with its original parity or inverted, thus allowing 
to correct at least one error in addition to the one-bit correction. 

The correcting capability of the ECC depends on the type of bit error, 
whether it is a hard error (storage position stuck to 0 or 1), or a soft (tran­
sient) error. 

The correction coverage is the following: 
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o Type of Fault Coverage 

One hard 100% 
One soft 100% 
One hard and one soft 100% 
Two hard 100% 
Two hard and one soft 50% 
Two soft 0% 

SCTL-to-CCU Cache Interconnection 

- Cache Hiss Cache Error 

Data Valid C A C H E SCTl Error 

o ~. 

line Inval. (H.i gh-speed buffer) CCU Error 

line Xfer lSSD 

111 r:' .. 
H r 1 

S I-- I--

Address (25) 
C I I A 

R 
Data (36) I I I I I I I I I 

T : I I : 
Byte Select (4) I I I I I I I 

L C 
Storage Go I I I I I I 
Storage Grant t I I I I C 

Read/vJr; te I I I I 
..oL U 

S tg . Prot. viri te Inhlbit I I I 
..oL 

Stg.User 10. (3 ) I I 
Clocks (7) I I 

..oL 

Stg Size Installed (I n 70) I 
..oL 

Stg Control (Out 74) I ..oL 

Stg Error 1 and 2 (2) 

lSSD (3) 
.. • 

-

Storage Control Mode 
See the output X'74' instruction on page 2-29. 

o 
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CCu-to-Storage Interconnection 01 
! 

Cache Storage 
The cache storage, packaged on the PUC together with the CCU, provides the 
CCU with instructions and data at cycle rate. 

If the Instruction or data is not in the cache when it is fetched, the 16 contiguous 
bytes are automatically transferred into the cache. The probability is high that 
the next instruction(s) or data will be in those 16 bytes, then, as long as 
Instructions and data are found in the cache, the CCU is not slowed down by 
main storage and can run at full speed. 

Cache Storage Organization 

1 row ---. 
(2 1 i nes) 

1024 lines 
of 16 bytes 

111111111111111 

A 

1024 lines 
of 16 bytes 

111111111111111 

B 

I =======-======== I ==== I =============== I 

On CCU request, the cache can either write one byte, one halfword, or one ( '" 
fullword. However, the cache is always loaded from storage with 16 contiguous '~ 

bytes forming a line. The 32K cache is made of 2048 x 16-byte lines and its ,/ 
directory is two-set associative. Cache organization is thus: 1024 rows x 2 sets 
x 16 bytes. The following table summarizes the various cache data path func-
tions: 

Request Storage User Cache Function Management 

I-fetch Hit: cache read LRU update 
prog. read ~1i ss: 1 i ne loaded from LRU update 

storage + cache read \'----/ 
Read 

Other than Hit: cache read LRU update 
I-fetch and 
prog. read Miss: storage read --

Hit: cache wri te LRU update 
I·Jri te Any user + storage write 

Miss: storage write --

Line Dt-1A Invalidate a line LRU update 
Invalidate in the cache 

LRU: Least recently used 

C'- -

HSB is controlled by means of an X'74' out instruction. 
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Write Policy 

Read Policy 

Line Invalidation 

Write requests are always presented both to the cache and main storage (store­
through policy). The write request is sent to storage but as soon as it is 
accepted by the SeTL. the eeu proceeds to the next instruction without waiting 
for storage update completion. This policy ensures that cache and storage are 
always consistent with each other and minimizes housekeeping when a cache 
line must be replaced. 

Since on a write request, main storage is always updated (regardless of cache 
hit or miss), and since the eeu does not wait for write completion, there would 
be no gain in loading a line in the cache in case of a cache miss. This new line 
would most probably replace a more useful line in the cache. Therefore, the 
cache is not loaded with a new line on a write miss. 

A eeu read request can come from different sources. The source (called the 
storage user) can be: The MOSS, the branch trace, the prefetch mechanism, the 
program, or the loe (cycle steal mode). 
In order to increase the cache hit ratio, the cache is loaded with a new line only 
when a read miss is caused by an I-fetch or a program read. Any other storage 
user causing a read miss, results in the data being loaded directly from 
memory to the eeu without cache involvement. 

Because of DMA operation, the seTl requests the cache to invalidate a line. 
An invalidation request has priority over a eeu request. 

When a line invalidation is requested, the SeTl raises the line 'invalid line', 
which instructs the cache not to propagate the storage address register (SAR) 
to the storage address data (SAD) bus and to latch the address presented by 
the SeTL. In the cycle following the address transfer, the cache invalidates the 
line in the cache and the SeTl ignores requests at the interconnection. 

Storage Protection 

Storage Protect and Address Exception (SPI AE) 
Storage protect is a means of notifying the control program whenever the con­
tents of storage are accessed for unauthorized modification or unauthorized 
code execution. Attempts to modify storage and attempts to execute 
instructions are monitored by the following three mechanisms: 

1. Address exception based on address exception key. 
2. Storage protect based on read-only key. 
3. Storage protect based on storage protection key and user key. 

Main Storage Protection State 
With the storage protect and address exception mechanism. a main storage 
position can be placed in any of the following states: 

• Write free 
• Wnte and instruction fetch controlled 

• Read-only 
• Write or/and read forbidden. 
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storage Protect and Address Exception Instructions 

SP/AE Keys 

The CCU controls the storage protect and address exception instructions 
(SPI AE) mechanism with the input X'73' and output X'73' instructions. 

Address Exception Key 

This key indicates whether an 8-Kbyte block of storage is accessible. 

Read Only Key 

This key indicates whether a 4-Kbyte block of storage is in the read-only 
state. For example, machine configuration data is placed in such a storage 
block. 

Storage Protection Key 

This key determines the key value (3 bits) for writing in a defined 4-Kbyte 
block of storage. 

User Key 

Every user is assigned a 3-bit register that holds the storage protection key 
it must use for writing in storage and to fetch Instructions for execution. 

For more details, refer to Principles of Operations, SA33-0102. 

SPI AE Key Locations 
The storage keys are located in a local storage (storage key RAM) and the user 

o 

keys are located in registers. ./ ~ 

CCU Timers 

To perform the necessary initialization, the program must execute output X'73' 
instructions for setting the storage keys for all installed 4-Kbyte blocks of 
storage and up to 6 output X'73' instructions for setting the user keys. 

Two timers are available In the CCU. They are the 100 ms interval timer and 
the high/low resolution timer. 

100 ms Interval Timer 
Every 100 ms, this timer requests a CCU level 3 interrupt. Output X'77', byte 1, 
bit 1 ON is used to reset the timer interrupt. The 100 ms timer is used to: 

• Maintains a count of realtime in storage 
• Perform long and short time outs 
• Perform supervisory functions on a cyclic baSIS. 

High and Low Resolution Timer 
The high and low resolution timer does not raise any interrupts. It is driven by 
clock pulses (every 131.6 ns). Output X'7A' selects the mode and initializes the 
current timer value to X'OO'. Input X'7 A' reads the current timer value. 
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o ccu to and from Adapters 
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IOC Control Logic 

IOC Data Flow 

The CCU interconnects with the various adapters via the 10C bus. Refer to the 
Chapter "IOC Bus" for details. 

Data, address, and control information exchanges take place between the CCU 
work registers and the adapters attached to the I/O bus. They use the IOC 
control logic. 

The 10C logic, located in the PUC, operates in two different ways, depending on 
whether the program initiates the operation (PIO), or an adapter initiates it 
(AIO). 

The data bus carries interrupt requests from the adapters (levels 1, 2, and 3) 
when ,it is not busy with PIO or AIO operations. 

The 1/0 bus is an 18-bit (16 for data + 2 for parity) bidirectional bus with neces­
sary tags and controls. 

o Register: It is an 18-bit (16 for information + 2 for parity) register. It is the 
buffer used with the IOC bus for the exchange of all addresses, commands and 
data to and from the adapters. 

A Register: It is a 27-bit (24 for information + 3 for parity) register. In an 
IOH/IOHI operation it is loaded by the R1 field. In AIO operations it contains the 
cycle steal address. 

The IOC bus operations are under the control of the 10C control logic using a 
handshaking protocol between the CCU and the adapters. 

Level 2 and Level 3 Interrupt Reporting 
IOC byte 1, bit 0 produces a single CA level 3 interrupt request to the CCU. 
10C byte 0, bit 1 produces a single LA level 2 interrupt request to the CCU. 
After interrupt recognition, the CCU executes an Input X'77' instruction to iden­
tify the level 2 and 3 interrupt request origin. (see input X'77' in this chapter.) 

Input X'77' byte 0 is dedicated to level 2 interrupts. and byte 1 to level 3. The 
input X'77' bits are then set according to the logical rules. 

Level 1 Interrupt Reporting 
10C bus byte 0, bit 5 produces a single CA level 1 Interrupt request. 

10C bus byte 1, bit 5 produces a single LA level 1 interrupt request. 

After interrupt recognition, the CCU executes an Input X'7E' instruction to iden­
tify the level 1 interrupt request origin. (see input X'7E' in this chapter.) 

When the CCU executes the input X'76' instruction, the bit assignment of byte 0 

is for 10C. 
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Cycle Steal Pointer Allocation 
The lac bus may address up to four channel adapters. The cycle steal pointer 
registers are allocated as follows: 

Adapter IOC Pointer type 

CAs 30 - 37 DedIcated (NCP) 

LAs (CSC, 3F Shared pointer 
HPTSS) 

For all Ala operations, bit 5 = 0 for CA, bit 5 = 1 for LA and bits 11-14 (pointer 
number if bit 5 = 0 and scanner 10 if bit 5 = 1) of the CSCW are stored in an 
external register accessible by the control program using input X'75'. (See 
input X'75' in this chapter.) 

Reset or Stop Adapter Input or Output 

Registers 

General Registers 

External Registers 

See output X'76' and output X'7g' in this chapter. 

The controller has two types of register: general and external. 

Forty general registers are available in the controller for program use. The 
size of each register is 24 bits. The bits are assigned from left to right as byte 
X, bits 0-7; byte 0, bits 0-7; and byte 1, bits 0-7. 

The forty registers are divided into five groups of eight registers each. Each 
group is assigned to a specific program level. Only one group of general regis­
ters is active at a given time (the group associated with the active program 
level). The registers within the currently active group are directly addressable 
with program instructions. The control program can access the general regis­
ters by specifying them as external registers in input and output instructions. 

Instruction Address Register: General register 0 in each group is the instruc­
tion address register (IAR). This register is an implied base register and con­
tains the address of the next instruction to be executed for the associated 
program level. Register 0 of the active group is always incremented to point to 
the next sequentIal instruction before the current instruction is executed. 
However, execution of a branch instruction can cause the IAR to be loaded with 
a storage address other than that of the current instruction. 

External registers are registers which are not directly accessible by the control 
program. Therefore, by using an input instruction. the control program can load 
the contents of an external register into a general register where it can operate 
on the data. By using an output operation, the control program can load an 
external register with the contents of the general register specified in the 
instruction. 

CCU external registers are located in: 

• The local store (LS address X'OO' to X'7F') 
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The local store registers at address X '00 to 27' are the five groups of eight 
general registers. Each group is associated to one program level. 

• The hardware registers: 

Seven work registers 

Instruction address register (IAR) 

Lagging address register (LAR). 

See" Hardware Registers" on page 2-38 for details. 

• Hardware latche~ 

The following tables, list the input and output instructions. 
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Input Instructions 

Input Register Function Local Storage 
Register 

00 - 07 General register group 0 (level 2) 00 - 07 
08 - OF General register group 1 (level 3) 08 - OF 
10 - 17 General register group 2 (level 4) 10 - 17 
18 - 1 F General register group 3 (level 5) 18 - 1 F 
20 - 27 General register group 4 (level 1) 20 - 27 
28 - 2F Not used 
30 - 37 IOC-CA pointer register 0-7 30 - 37 
38 - 3E Not used 38 - 3E 
3F IOC-CSP pointer register F 3F 
40 Program interrupt start address level 1 40 
41 Program interrupt start address level 2 41 
42 Program interrupt start address level 3 42 
43 Program interrupt start address level 4 43 
44 Byte-addressable base register 44 
45 Halfword addressable base register 45 
46 Fullword addressable base register 46 
47 CCU SCTL/cache control 47 
48 IOH TA substitution 48 
49 - 4F Not used 
50 - 5F Reserved for program use (see Note 1) 50 - 5F 
50 - 57 Not used 50 - 57 
58 Zero register 58 
59 Holding register for IOH, IOHI, BAL instruction 59 
5A Holding register for MOSS IOH 5A 
5B Holding register for IOHI 5B 
5C - 5E Not used 
5F Not used 5F 
70 Storage size installed Hardware register 
71 Operator address or data entry register 71 
72 Operator function select controls 72 
73 Read SPI AE key Hardware register 
74 LAR Hardware register 
75 AIO CCW Hardware register 
76 IOC level 1 interrupt requests Hardware register 
77 Adapter level 2, 3 or 4 interrupt requests Hardware register 
78 Not used 
79 Utility Hardware register 
7A High-resolution timer value Hardware register 
7B Branch trace address pointer 7B 
7C Branch trace buffer count 7C 
7D CCU hard errors register Hardware register 
7E Level 1 interrupt requests Hardware register 
7F CCU level 2, 3 or 4 interrupt 'requests Hardware register 

Notes: 

1. Unassigned fullword registers are available for the program at this location. 
2. If the control program tries to read locations 28-2F, 38-3E, 49-4F, 5C-5E, 78 an invalid operation con­

dition is detected and a level 1 interrupt is set. 
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Output Instructions 

Outputs Register/Function Local Storage 
Register 

00 - 07 General register group 0 (level 2) 00 - 07 
08 - OF General register group 1 (level 3) 08 - OF 
10 - 17 General register group 2 (level 4) 10 - 17 
18 - 1 F General register group 3 (level 5) 18 - 1F 
20 - 27 General register group 4 (level 1) 20 - 27 
28 - 2F Not used 
30 - 37 IOC-CA pointer register 0-7 30 - 37 
38 - 3E Not used 38 - 3E 
3F IOC-CSP pointer register F 3F 
40 Program interrupt start address level 1 40 
41 Program interrupt start address level 2 41 
42 Program interrupt start address level 3 42 
43 Program interrupt start address level 4 43 
44 Byte-addressable base register 44 
45 Halfword-addressable base register 45 
45 Fullword-addressable base register 46 
47 CCU SCTLlcache control 47 
48 IOH TA substitution 48 
49 - 4F Not used 
50 - 5F Reserved for programs use 50 - 5F 
60 - 57 Not used 50 - 67 
68 Zero register 58 
69 Holding register for IOH,IOHI, BAL instruction 59 
5A Holding register for MOSS IOH 5A 
5B Holding register for IOHI 5B 
5C - 6E Not used 
5F Not used 5F 
70 Hard stop Hardware register 
71 Display register 1 Hardware register 
72 Display register 2 72 
73 Write/select SP/ AE key Hardware register 
74 Storage control Hardware register 
75 Not writable 
75 Miscellaneous control Hardware register 
77 Miscellaneous control Hardware register 
78 Not used Hardware register 
79 Utility Hardware register 
7A Resolution/utilisation counter control Hardware register 
7B Set PCI level 2 Hardware register 
7C Set PCI level 3 Hardware register 
70 Set PCI level 4 Hardware register 
7E Set mask bits Hardware register 
7F Reset mask bits Hardware register 

Note: 
If the control program tries to read locations 28-2F, 38-3F, 49-4F, 6C-6F. 75 an invalid operation condi­
tion is detected and a level 1 interrupt is set. 
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Input/Output X'7x' Instructions 
The control program uses input and output instruction to access CCU registers 
and/or to control and monitor the status of the CCU. 

Input Instructions 

Input X70' (storage size installed): 
This instruction loads a general register with a combination of bits that indi­
cates the amount of storage installed. 

Input X71' (operator address or data entry register). 
This instruction loads a general register with a combination of bits to indi­
cate data to be used in a control panel function. 

Input X72' (operator function select control): 
This instruction loads a general register with a combination of bits to indi-

G 

cate the operator display or function select. Through the use of this instruc- ( "'. 
tion, the program can accept information from the operator. \~~_/' 

Input X'73' (read storage protection or address exception key): 
This instruction loads a general register with the storage protect or address 
exception key addressed by the last output X'73' instruction executed. 

Input X'74' (lagging address register): 
This instruction loads a general register with the contents of the lagging 
address register. When this input is executed, the address transferred into 
the general register is that of the last instruction executed before the input 
instruction (this might not be true in case of error. Refer to Principles of 
Operations Manual. for more information). 

Input X75' (Ala channel control word): 
This instruction loads a general register with bits of the CCW received by 
the lac for an Ala which has been suspended or stopped due to an error 
detected by the hardware. Otherwise, the data loaded in this general reg­
ister is NOT valid. 

Input X'76' (laC level 1 interrupt requests): 
This instruction loads a general register with information that can be used 
to determine the type of error encountered. 

Input X77' (adapter level 2, 3, or 4 interrupt requests): 
This instruction loads a general register with information that can be used 
to determine which adapter type caused a level 2, 3, or 4 interrupt. 

Input X'79' (utility): 
This instruction loads a general register with utility Information. When it is 
executed in program level 1, byte 1, bits 0-3 designate the program level 
that was operating before the level 1 interrupt. When it is executed in 
program levels 2, 3, or 4 (or level 1 if level 1 is re-entered immediately after 
a level 1 exit), byte 1, bits 0-3 have no significance and are set to zero. 
When input X'79' is executed at any level, byte 0, bits 6 and 7 indicate the 
state of the program level 5, C, and Z condition latches. 

Input X'7A' (high-resolution timer): 
This instruction loads a general register with the high-resolution timer. 
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Input X'7B' (8T address pointer): 
This instruction loads a general register with the branch trace address 
pointer. 

Input X'7C' (8T buffer count): 
This instruction loads a general register with the branch trace buffer count. 

Input X'7D' (CCU hard errors register): 
This instruction loads a general register with information showing which 
CCU hard error has been detected. 

Input X'7E' (program level 1 interru~t requests): 
This instruction loads a general register with bits to indicate interrupt 
requests for program level 1 interrupt. Also shown is the CCU hard error 
summary bit. 

Input X'7F' (level 2, 3, or 4 interrupt requests): 
This instruction loads a general register with bits to indicate interrupt 
requests for program levels 2, 3, and 4. 

Output Instructions 

Output X'70' (hard stop): 
This instruction causes the CCU to enter a hard stop state. In this state, 
program execution, program interrupts and adapter cycle steals are pre­
vented. The bit settings of the general register are ignored. 

Output X'71' (display register 1): 
This instruction loads the contents of the general register into display reg­
ister 1. 

Output X'72' (display register 2): 
This instruction causes the contents of the general register to be loaded 
into display register 2. 

Output X'73' (read storage protection or address exception register): 
This instruction causes the contents of the general register to be used to 
address and or set the storage and protect keys. 

Output X'74' (storage control): 
This instruction causes the contents of the general register to be used to 
control the operational mode of the cache and the SCTLIECC mechanism. 

Output X'76' and Output X'77' (miscellaneous control): 
These instructions cause the contents of the specified general register to be 
used to set or reset various interrupt requests. 

Output X'79' (utility): 
This instruction causes the contents of the specified general register to set 
or reset various hardware latches. It permits 'set IPL request' (byte 0 bit 2). 
This results in an interrupt to MOSS. It does not stop the control program. 
If the control program is to stop after setting an IPL request, by using the 
output X'70' instruction a hard stop must be sent by the control program in 
addition to output X'79'. It permits remote power OFF (bit 0.4). A remote 
power OFF line is sent to the power subsystem. 
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Output X'7A' (utilization counter): 
This instruction causes the contents of the specified general reg ister to 
control the high-resolution timer and the utilization counter. 

Output X'7B' (set PCI level 2): 
This instruction causes a program-controlled interrupt request to be set for 
program level 2 (PCI level 2). This allows a program level to transfer a 
processing requirement to a different priority program level. The bit set­
tings of the general register are ignored. A PCI interrupt request is imme­
diately effective. 

Output X'7C' (set PCI level 3): 
This instruction causes a program-controlled interrupt request to be set for 
program level 3 (PCI level 3). This allows a program level to transfer a 
processing requirement to a different priority program level. The bit set­
tings of the general register are ignored. A PCI interrupt request is imme­
diately effective. 

Output X'7D' (set PCI level 4): 
This instruction causes a program-controlled interrupt request to be set for 
program level 4 (PCI level 4). This allows a program level to transfer a 
processing requirement to a lower priority level. The bit settings of the 
general register are ignored. A PCI interrupt request is immediately effec­
tive. 

Output X'7E' (set mask bits): 
This instruction causes the mask bits of the program levels to be set 
according to the contents of the general register. When a mask bit is set 
ON, interrupt requests for the program level that corresponds to that bit are 
ignored. When the mask bit for program level 5 is ON, program execution 
at that level is not allowed. 

Output X'7F' (reset mask bits): 
This instruction causes the mask bits of the program levels to be reset 
according to the contents of the general register. If an interrupt for a partic­
ular level is pending when the mask bit for that level is reset, an interrupt 
for that level will occur before the next instruction is executed. 
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'0 Input and Output X'7x' Register Bits 

X'70' Input: Output: 
Storage Size Installed Hard stop 

Byte X, Bit 0 0 Ignored 
1 0 Ignored 
2 0 Ignored 
3 0 Ignored 
4 0 Ignored 
5 0 Ignored 
6 0 Ignored 
7 0 Ignored 

Byte 0, Bit 0 I Ignored 
1 I Ignored 

o 2 I Ignored 
3 I Bit setting depending Ignored 
4 I on storage size. Ignored 
5 I See Table below. Ignored 
6 I Ignored 
7 I Ignored 

Byte 1, Bit 0 0 Ignored 
1 0 Ignored 
2 0 Ignored 
3 0 Ignored 

1'0 
4 0 Ignored 
5 0 Ignored 
6 0 Ignored 
7 0 Ignored 

Byte 0 Bit Setting 

Storage Size Storage Card Input: 
Byte 0 Bits 
o 1 2 3 405 6 7 P 

4 1 card OOXXXOO1X 

Illegal Wrong 01XXXXXXX 

Notes: 

1. Byte 0 bits 2, 3, 4 carry the EC level of the SCTL cards. 

2. A good parity is delivered to CCUI and DMA (it includes the EC bits). 

3. If no card is installed, a storage control error is reported to CCUI and DMA. 

o 
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X'71 ' Input: Output: 
Operator Address/Data Program Display 
(LS) Entry Register Register 1 (DR1) 

Byte X, Bit 0 Addr/Data Byte X, Bit 0 DR1 Byte X, Bit 0 
1 1 1 
2 2 2 
3 3 3 
4 4 4 
5 5 5 
6 6 6 
7 7 7 

Byte 0, Bit 0 Addr/Data Byte 0, Bit 0 DR1 Byte 0, Bit 0 
1 1 1 
2 2 2 
3 3 3 
4 4 4 
5 5 5 
6 6 6 
7 7 7 

Byte 1, Bit 0 Addr/Data Byte 1, Bit 0 DR1 Byte 1, Bit 0 
1 1 1 
2 2 2 
3 3 3 
4 4 4 
5 5 5 
6 6 6 
7 7 7 

X'72' Input: Output: 
Operator Function Program Display 
Select Control Register 2 (DR2) 

Byte X, Bit 0 0 DR2 Byte X, Bit 0 
1 0 1 
2 0 2 
3 0 3 
4 0 4 
5 0 5 
6 0 6 
7 0 7 

Byte 0, Bit 0 Function select 8 DR2 Byte 0, Bit 0 
1 Function select 9 1 
2 Function select A 2 
3 Storage address 3 
4 Register address 4 
5 Function select B 5 
6 Function select C 6 
7 Function select D 7 

Byte 1, Bit 0 Function select E DR2 Byte 1, Bit 0 
1 Function select 1 1 
2 Function select 2 2 
3 Function select 3 3 
4 Function select 4 4 
5 Function select 5 5 
6 Function select 6 6 
7 Function select 7 7 c 
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Storage Protection 
Storage Exception 
X'73' Input: Output: 

Byte X, Bit 0 0 SKA bit 0 
1 0 SKA bit 1 
2 0 SKA bit 2 
3 0 SKA bit 3 
4 0 SKA bit 4 
5 0 SKA bit 5 
6 0 SKA bit 6 
7 0 SKA bit 7 

Byte 0, Bit 0 0 SKA bit 8 
1 0 SKA bit 9 
2 0 SKA bit 10 
3 0 SKA bit 11 or UKA bit 0 
4 0 UKA bit 1 
5 0 UKA bit 2 
6 0 UKA bit 3 
7 0 UKA bit 4 

Byte 1, Bit 0 0 Ignored 
1 0 Enable SP or AE 
2 0 I 00 = user key 10= exception key 
3 0 I 01 = stor. key 11 = read only key 
4 0 Modify key value 
5 Key value bit 0 Key value bit 0 
6 Key value bit 1 Key value bit 1 
7 Key value bit 2 Key value bit 2 

If byte 1 bits 1, 2, 3 
If byte 1 bits 1, 2, 3 

1, 1, 0, the storage is not installed for exception key. 
= 1, 1, 1, prevent write for read-only key. 

X'74' Input: Lagging Address Output: Storage Control 
Register (LAR) 

Byte X, Bit 0 LAR Byte X Bit 0 I 
1 1 I 
2 2 I 
3 3 I See Output: Byte X next 
4 4 I 
5 5 I 
6 6 I 
7 7 I 

Byte 0, Bit 0 LAR Byte 0 Bit 0 Not used 
1 1 Not used 
2 2 Not used 
3 3 Not used 
4 4 Not used 
5 5 Not used 
6 6 Not used 
7 7 Not used 

Byte 1, Bit 0 LAR Byte 1 Bit 0 Not used 
1 1 Not used 
2 2 Not used 
3 3 Not used 
4 4 Not used 
5 5 Not used 
6 6 Not used 
7 7 Not used 
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Output: Byte X, Bit 01234567 

Cache disable OOOOXXXX o 
Cache flush 10XOXXXX 
Cache normal 0001XXXX 
Cache wait state 0011XXXX Cache functions 
Cache retry state 1011XXXX 
Cache directory test 0010XXXX 
Cache data array test 1001XXXX 

Disable CCUI interface XXXX001X 
Bypass cache XXXX011X CCU I functions 
CCUI normal operation XXXXOOOX 

DMA SP RAM init XXXX010X 
SCTl normal operation o 1 0 0 0 0 0 0 For CCU I and 
Disable SCTl error action 01XX11XX MCTl functions 

ECC disable X1101XXX 
ECC transparent X1011XXX MCTl functions 

(~ 
I 

MCTl error wrap 01111XXO 
ECC only mode 01111XX1 
NO refresh mode 01XX1X1X 
Force storage errors 11XX1000 Force Y.? at 0 
Force storage errors 11XX1010 Force Y.? at 1 
Force storage errors 11XX1100 Force Y.? , X.? at 0 
Force storage errors 11XX1110 Force Y.? , X.? at 1 
Force storage errors 11XX1101 Force Y.?, X.7 & 1.0 at 0 
Force storage errors 11XX1111 ForceY.?, X.7 & 1.0 at 1 

X'75' Input: CSCW Output: NA 
/' 

Byte X, Bit 0 
1 
2 
3 
4 
5 
6 
7 

Byte 0, Bit 0 IOC CSCW bit 5 (Note 1) 
1 IOC CSCW bit 11 (Note 2) 
2 IOC CSCW Bit 12 (Note 2) 
3 IOC CSCW Bit 13 (Note 2) 
4 IOC CSCW Bit 14 (Note 2) 
5 0 
6 0 
? 0 

Byte 1, Bit 0 Not used 
1 Not used 
2 Not used 
3 Not used 
4 Not used 
5 0 
6 0 
? 0 

Notes: 

1. Bit 0 = 0: AID from CAs. 
Bit 0 = 1: AID from LAs. 

2. Bits 1 to 4 are: either pointer number if bit 0 =0, or LAs address if bit 0 = 1. 
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X'76' Input: IOC Level 1 Interrupt Output: Miscellaneous 
Request Control 

Byte X, Bit 0 0 Not significant 
1 0 Not significant 
2 0 Not significant 
3 0 Not significant 
4 0 Not significant 
5 0 Not significant 
6 0 Not significant 
7 0 Not significant 

Byte 0, Bit 0 IDe Address excep. I See Reset IDe errors 
1 IDe Storage protec. I Note Not significant 
2 IDe Invalid CCW I Start branch trace mode 
3 0 CCU prog. request to MOSS 
4 IDe Timout CCU prog. response to MOSS 
5 IDe Bus in parity Not significant 
61 IDe Adapter init.operation Not significant 
71 IDe MOSS init.operation Not significant 

Byte 1, Bit 0 Not used Not used 
1 Not used Not significant 
2 Not used Not significant 
3 0 Not significant 
4 Not used Not significant 
5 Not used Not significant 
61 Not used Not significant 
71 Not used Not significant 

1 = This bit does not generate a level 1 interrupt. 

Note: In byte 0 or 1, if bits 4 and 5 are zero, bits 0, 1, 2, and 3 are as shown. 

If bit 4 or bit 5 is one, bits 0, 1, 2, and 3 contain IDe internal status at the time of 
the error. (See further on input X'76' state meaning for time out or bus-in parity 
error.) 
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Input X'76' State Meaning for Time Out or Bus-in Parity 

State Valid 'Time out' Meanings "Bus in parity Error" Meanings 
Latch Tags 
Decode (See Note) 

0 08 I/O tag is OFF No 
1 10 I/O tag raised new Ala or IOH No 
2 18-11 No response to TA or channel grant No 
3 - CCW panty error CCW parity error 
4 10 VH didn't fall after TO fall AIO data read or channel pointer 

register read 2nd transfer 
5 18-16 No response to TO for Bus-in parity error on 

11 Ala data read, or AIO data read, or 
IOH data read IOH data read 

6 18-16 No response to TO for No 
11 Ala data write, or 

IOH data write 
7 10 VH didn't fall after TO fall (byte No 

boundary transfer with 'STG') 
8 08 I/O tag is OFF, VH must rise (EOC Channel pointer register read 

after channel pointer updating in transfer last transfer (EOC) 
in local store) 

9 10 VH didn't fall after 'CG' fall, AIO No 
CCW: S/L or 0/1.0 or O/I.D_WR 

A 08 I/O tag is OFF, VH must rise (last No 
AIO transfer data read is on byte 
boundary) 

B 10 No Loading of CCW 
C 18-11 No response to TO for AIO pointer Bus-in parity error 

initialization AIO address sent to adapter 
during AIO direct operation 

0 - No No 
E 10 VH didn't fall after TO fall for Ala Channel pointer register read 

pointer initialization 1st transfer 
F 08 I/O tag is OFF, VH must rise (IOH end Last AIO data read 

or AIO end after data exchange) (EOC or VB + M) 

Note: 

Tags Encode Tags 

08 VH I. 
i 

10 IRR 
11 IRR, EOC 
16 IRR, VB, M 
18 IRR, VB 

,I' 
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o X'77' 

Byte X, Bit 0 
1 
2 
3 
4 
5 
6 
7 

Byte 0, Bit 0 
1 
2 

o 3 
4 
5 
6 
7 

Byte 1, Bit 0 
1 
2 
3 
4 
5 
6 
7 

Input: Adapter Level 2, 3, Output: Miscellaneous 
4 Interrupt Requests Control 

0 Not significant 
0 Not significant 
0 Not significant 
0 Not significant 
0 Not significant 
0 Not significant 
0 Not significant 
0 Not significant 
Not used Reset IPL level 1 and not init.bit 
Level 2 bus 1 priority Reset CCU hard checks 
Level 2 on bus 1 Reset MOSS panel inter.req.level 3 
Not used Reset MOSS diag request level 3 
0 Reset MOSS SVC request level 3 
0 Reset MOSS SVC response level 4 
0 
0 Reset PCI level 2 
Level 3 bus 1 priority Reset MOSS inoperative level 1 
Not used Reset interval timer level 3 
Level 3 on bus 1 Reset PCI level 3 
Not used Reset MOSS level 2 diagnostic request 
0 Reset address compare level 1 
0 Reset program errors 
0 Reset PCI level 4 
0 Reset SVC level 4 

Byte 0 pertains to level 2 and byte 1 to level 3. The priority bits in byte 0 for 
level 2 are independent of those in byte 1 for level 3. 

Notes: 

1. The following description applies to either byte. 

One of the priority bits in a byte will be set ON if and only if one or both of 
the bus interrupt bits in that byte are ON. However, the priority will be set 
one cycle after the interrupt bit(s) is set, therefore there is a 1-cycle window 
in which either or both interrupt bits can be ON without either priority bit. 
This window occurs at the time interrupts are sampled from the adapter 
bus, not necessarily at input X'77' time, but may affect the result of input 
X'7?'. 

To avoid this window, it is recommended that the program use input X/7?' 
in anyone of the following ways. 

a. Test only the priority bits in the appropriate byte, ignoring the interrupt 
bits. This will insure that single and simultaneous bus interrupts will be 
serviced in turn Without the possibility of missed interrupts or ambiguity. 
In this case, there is no restriction on when input 77 may be performed. 

b. Test only the interrupt bits, ignoring the priority bits (in this case, the 
program would have to decide by other means which interrupting bus to 
service). There is no restriction on when input X'??, may be performed. 
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Utility 
X'79' 

Byte X, Bit 0 
1 
2 
3 
4 
5 
6 
7 

Byte 0, Bit 0 
1 
2 
3 
4 
5 
6 
7 

Byte 1, Bit 0 
1 
2 
3 
4 
5 
6 
7 

c. If neither procedure above is used, the use of the input X'7T instruction 
is restricted, as follows: input X'77' should be performed in level 2 or 
level 3 only if there are no adapter interrupt(s) for that level. 
If no adapter interrupts are pending, they must be serviced and an exit 
performed. In addition to this restriction, input X'77' should not be per­
formed more than once in a level. 

2. After the control program issues an IOH to clear an adapter interrupt, at 
least 22 CCU cycles must be performed before executing an exit instruction 
or an input X'77' or X'7E' (read adapter interrupt) instruction. This is to 
allow reset and re-sampling of interrupts from the adapters. 

Input: Output: 

0 Not significant 
0 Not significant 
0 Not significant 
0 Not significant 
0 Not significant 
0 Not significant 
0 Not significant 
0 Not significant 
0 Not significant 
0 Not significant 
0 Set program IPL request 
0 Not significant 
0 Remote power OFF 
0 Inhibit program level 5C and Z latches 
Program level 5C condition Program level 5C latch 
Program level 5Z condition Program level 5Z latch 
Program level 2 interrupted (1) Not significant 
Program level 3 interrupted (1) Not significant 
Program level 4 interrupted (1) Set Ala stop mode on lac (3) 
Program level 5 interrupted (1) Reset Ala stop mode on lac (3) 
0 Set bypass CCU check stop (2/3) 
0 Reset bypass CCU check stop (2/3) 
0 Scope synchro pulse 1 
0 Scope synchro pulse 2 

Notes: 

1. Only one bit will be ON corresponding to the program level executing when 
the level 1 interrupt was taken. 

2. Bypass CCU checkstop mode bit is not set by the control program. This bit 
is for potential use by diagnostics only. 

3. When there is contention between set and reset bits, the set has priority. 
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o High-Resolution Timer Input: Output: 
X'7A' (LS) Address Pointer 

Byte X, Bit 0 0 Not significant 
1 0 Not' significant 
2 Timer bit 0 Not significant 
3 Timer bit 1 Not significant 
4 Timer bit 2 Not significant 
5 Timer bit 3 Not significant 
6 Timer bit 4 Not significant 
7 Timer bit 5 Not significant 

Byte 0, Bit 0 Timer bit 6 1 = Reset timer or enable count 
1 Timer bit 7 0= High-resolution, 1 = low resol. 
2 Timer bit 8 0= Timer, 1 = utilization count 
3 Timer bit 9 Not significant 
4 Timer bit 10 Not significant 
5 Timer bit 11 Not significant 
6 Timer bit 12 Not significant 
7 Timer bit 13 Not significant o 

Byte 1, Bit 0 Timer bit 14 Not significant 
1 Timer bit 15 Not significant 
2 Timer bit 16 Not significant 
3 Timer bit 17 Not significant 
4 Timer bit 18 Not significant 
5 Timer bit 19 Not significant 
6 Timer bit 20 Not significant 
7 Timer bit 21 Not significant 

I: 

I
, 
I 

~O X'7B' Input: Branch Trace Output: Set PCI Level 2 
(LS) Address Pointer 

Byte X, Bit 0 Branch trace address bit X.O Not significant 
1 Branch trace address bit X.1 Not significant 
2 Branch trace address bit X.2 Not significant 
3 Branch trace address bit X.3 Not significant 
4 Branch trace address bit X.4 Not significant 
5 Branch trace address bit X.5 Not significant 
6 Branch trace address bit X.6 Not significant 
7 Branch trace address bit X.7 Not significant 

Byte 0, Bit 0 Branch trace address bit 0.0 Not significant 
1 Branch trace address bit 0.1 Not significant 
2 Branch trace address bit 0.2 Not significant 
3 Branch trace address bit 0.3 Not significant 
4 Branch trace address bit 0.4 Not significant 
5 Branch trace address bit 0.5 Not significant 
6 Branch trace address bit 0.6 Not significant 
7 Branch trace address bit 0.7 Not significant 

Byte 1, Bit 0 Branch trace address bit 1.0 Not significant 
1 Branch trace address bit 1.1 Not significant 
2 Branch trace address bit 1.2 Not significant 
3 Branch trace address bit 1.3 Not significant 
4 Branch trace address bit 1.4 Not significant 
5 Branch trace address bit 1.5 Not significant 
6 Branch trace address bit 1.6 Not significant 
7 Branch trace address bit 1.7 Not significant 

o 
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X'7C' Input: Branch Trace Output: Set PCI Level 3 
(LS) Buffer Count 

Byte X, Bit 0 0 Not significant 
1 0 Not significant 
2 0 Not significant 
3 0 Not significant 
4 0 Not significant 
5 0 Not significant 
6 0 Not significant 
7 0 Not significant 

Byte 0, Bit 0 - Not significant 
1 Not significant 
2 Not significant 
3 Not significant 
4 Not significant 
5 Not significant 
6 Not significant 
7 Not significant 

Byte 1, Bit 0 - Note Not significant 
1 Not significant 
2 Not significant 
3 Not significant 
4 Not significant 
5 Not significant 
6 Not significant 

-
7 Not significant 

Note: Binary indication of branch trace buffer size in number of bytes. Actual 
length is a multiple of 8 bytes; bits 1.5, 1.6, and 1.7 are ignored by the branch 
trace mechanism. 

CCU Hard Errors 

X'7D' Input: CCU Hard Errors Output: Set PCI Level 4 

Byte X, Bit 0 0 Not significant 
1 0 Not significant 
2 0 Not significant 
3 0 Not significant 
4 0 Not significant 
5 0 Not significant 
6 0 Not significant 
7 0 Not significant 

Byte 0, Bit 0 POP parity error Not significant 
1 M DOR parity error Not significant 
2 MIOC parity error Not significant 
3 Storage error 1 Not significant 
4 Cache/CCU error Not significant 
5 Cache/SCTL error Not significant 
6 Storage error 2 Not significant 
7 Local store parity error Not significant 

Byte 1, Bit 0 Cache internal error Not significant 
1 AlB bus parity error Not significant 
2 01 register parity error Not significant 
3 Not significant Not significant 
4 SAR parity error Not significant 
5 ROS parity error Not significant 
6 Z register parity error Not significant 
7 02 register parity error Not significant 
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o 
X'7E' 

Byte X, Bit 0 
1 
2 
3 
4 
5 
6 

o 7 
Byte 0, Bit 0 

1 
2 
3 
4 
5 
6 
7 

Byte 1, Bit 0 

o 1 
2 
3 
4 
5 
6 
7 

o 

o 

Note: Byte 0, bits 3 and 6 are encoded: 
If the value is 01 = interface error 
If the value is 10 = SCTl internal error 
If the value is 11 = unrecoverable storage error. 

Input: Output: 
Level 1 Interrupt Requests Set Interrupt Mask 

0 Not significant 
0 Not significant 
0 Not significant 
0 Not significant 
0 Not significant 
0 Not significant 
0 Not significant 
0 Not significant 
MOSS inoperative Not significant 
CCU hard error summary Not significant 
IOC-line adapter Not significant 
level 5 10 error Not significant 
Invalid operation Not significant 
IOC-channel adapter Not significant 
Not significant Not significant 
10C level 1 summary Not significant 
Address compare level 1 Not significant 
Address exception inst.fetch Adapter level 1 request 
Storage protection inst.fetch Level 2 request 
Address exception pgm.exec. Level 3 request 
Storage protection pgm.exec. level 4 request 
Not significant Program level 5 execution 
IPl level 1 Not significant 
Not significant Not significant 

Notes: 

1. For CCU hard error summary see input X'70'. 

2. For 10C level 1 see input X'76'. 

When the CCU exeCtltes the input X'76 ' instructions, it places 10C level 1 inter­
rupt requests into byte o. 
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X'7F' Input: CCU Level 2, 3, Output: Reset Interrupt 
or 4 Interrupt Requests Mask 

Byte X, Bit 0 0 Not significant 
1 0 Not significant 
2 0 Not significant 
3 0 Not significant 
4 0 Not significant 
5 0 Not significant 
6 0 Not significant 
7 0 Not significant 

Byte 0, Bit 0 PCI level 2 Not significant 
1 MOSS diagnostic level 2 Not significant 
2 MOSS diagnostic level 3 Not significant 
3 MOSS request SVC level 4 Not significant 
4 MOSS response SVC level 4 Not significant 
5 0 Not significant 
6 CE/Operation int.req.level 3 Not significant 
7 PClievel4 Not significant 

Byte 1, Bit 0 0 Not significant 
1 0 Adapter level 1 request 
2 0 Level 2 request 
3 0 Level 3 request 
4 0 Level 4 request 
5 Interval timer level 3 Program level 5 execution 
6 PCI level 3 Not significant 
7 SVC level 4 Not significant 

Hardware Registers 
Hardware registers are used to store and pass information essential to con­
troller operation. Some of these hardware registers are available to the control 
program as external register addresses through the use of input and output 
instructions. 

Instruction Address Register (IAR): See 'General Registers' above. 

Lagging Address Register (LAR): The LAR is loaded from the IAR at the begin­
ning of each instruction execution. The lagging address register is a 'came 
from' register. When displayed by the operator or by the program using input 
X'74' or MOSS indirect input X'74', it contains the address of the last instruction 
executed prior to the instruction that is currently being executed if any (this 
might not be true in case of error. Refer to Principles of Operations Manual. for 
more information). 

The control program can load the contents of the LAR into a general register by 
executing an input X74' instruction. The control program can then either 
examine the contents of the general register or display the address on the 
control panel by using the general register as input to the display registers. 

o 

£~ 

Operation Register (OP Register): The operation register is used to hold the G 
first 16 bits of the instruction being executed. This register can be displayed on ~ 

the control panel. 
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Storage Address Register (SAR): The storage address register contains the 
storage address currently used or last used. 
The contents of the SAR can be displayed on the control panel. 

Program Display Register 1: This register in local storage (LS address X'79') 
contains a parameter passed from the program running in the eeu to the 
program running in MOSS for eventual display as display register 1, to an oper­
ator. 
It can be loaded by executing an output X'71' instruction. 

Program Display Register 2: This register in local storage (LS address X'7 A') 
contains a parameter passed from the program running in the eeu to the 
program running in MOSS for eventual display as display register 2 to an oper­
ator. 
It can be loaded with data by executing an output X'72' instruction. 

Operator Address/Data Value Register: This register in local storage (LS 
address X'71') contains a parameter passed from the program running in MOSS 
to the program running 'in the eeu when an operator wishes to express an 
address or data value. 
It can be read by executing an input X'71' instruction. 

Operator Function Select Value Register (16 Bits): This register in local storage 
(LS address X'72') contains a parameter passed from the program running in 
MOSS to the program running in the eeu when an operator wishes to express 
a selected function value. 
It can be read by executing an input X'72' Instruction. 

Maintenance Temporary Address Register (MTAR): This register in local 
storage (LS address X'7E') contains the main storage address used by any 
operation initiated by the program running in MOSS and involving main 
storage. 

Maintenance Temporary Data Register (MTDR): This register in local storage 
(LS address X'7F') contains information read out of main storage for the oper­
ations described for the maintenance temporary address register(MTAR) (see 
above). 

ccu to and from MOSS 
The eeu interconnects with the MOSS via the MOSS input and output controller 
(MIOe) logic located in the PUC (part of the eeU). 

The MIOe enables the MOSS to: 

• Read or write any register or storage location in the ecu. 
• Set or reset all CCU latches and read out their status. 
• Interrupt the ceu (eeU hardware errors, IPL request. and so on) 

Also, the MIOe allows the ecu to interrupt the MOSS. 
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CCU Diagnostics 
The CCU has diagnostic facilities designed to allow the program to perform test 
procedures on the controller hardware. The test routines can be either part of 
the online control program or a stand-alone control program used for testing 
purposes only. If these test routines are part of the online control program, the 
telecommunication lines- and adapters not being tested are allowed to continue 
operating_ 

The following operations are available for program use: 

Set and Reset the Bypass CCU Check Stop Mode: Output X'79', byte 1, bit 4 set 
to 1 prevents CCU hard stop and MOSS interrupt from being set due to a CCU 
hard check. To reset the bypass mode, the control program must execute an 
output X'79' instruction with byte 1, bit 5 set to 1. 

However, MOSS can also issue a bypass CCU check stop or a CCU hard stop_ 
The following table shows the resulting CCU mode. 

MOSS Program CCU Mode Result 

- - Normal (2) 

- Bypass Bypass 
Bypass - Bypass 
Bypass Bypass Bypass 
Bus stop (1) - Normal (2) 
Bus stop (1) Bypass Normal (2) 
Bus stop Bypass 
and bypass 

Notes: 

1. Adapter interface check stop causes adapter interface errors to be handled 
as hard errors. 

2. See "CCU Error Handling" and "Program Errors" on page 2-43 for more 
information. 

Set and Reset the Level 1 Adapter Mask: Program level 1 interrupt requests 
caused by a check condition in an adapter (scanner or CAl can be masked by 
using an output X'7E', byte 1, bit 1. To unmask the level 1 requests, the control 
program must execute an output X'7F' (reset mask bits) with byte 1, bit 1 set to 
1. 

CCU Error Handling 
The following are the basic principles of the CCU error handling strategy: 

CCU-Oetected Hardware Errors: They are high-severity errors, usually hard­
ware failures. They stop the CCU. No retry is performed. The error indication 
latches are sensed by MOSS through the LSSD path. 

CCU-Oetected Not Hard Errors: They are low-severity errors, either program 
errors, or lac bus errors, or MOSS 'interconnection' errors. They do not stop 
the CCU. They can be encountered during the following operations: 
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1. MOSS operations through the MIOe or adapter operations (Alas) performed 
with the MOSS flag. 
These errors are reported to MOSS only. 

2. Program instructions and adapter operations (non-MOSS): 
These errors are reported to the program only. 

Checking the Checkers 
All checkers can be checked by the LSSD scan path. 

CCU Error Handling Summary 

~ 

I 
., 

I Operation 

~ 

CCU 
Detected 

No Error 

Yes 
(No 1 eve 1 1 
to NCP) tvl0SS 

I Error 
Yes Not Hard 

Inter. MOSS 
~ Report f+- Interface No 

to ~1OSS Y Type Err. Yes 
...... I Bypass ~ 

No t CCU 
Hard Error ., I t Yes 

Inter. No Yes 
~ to ~10SS + MIOH No 

Ha It to Error * * CCU * Level 1~ 
CSP 

~ 
Hardcheck Entered 

Bus Error I ., 
No (Prog. High-Level 

Error) Int. to MOSS 
Interrupt Leve 1 1 

~ Level 1 ~ Leve 1 1 ~ Queued ... ... 
to Prog. No Entered Yes to NCP 

Notes: * CCU hard check results in stopping the program, 
Alas, and branch trace. 

** Bus error without adapter interface check stop mode. 

No 

.. 

Queue 
Interr. 
Level 1 

Chapter 2. Central Control Unit (CCU) 2-41 



----------- ------- --

CCU Error Detection 

Hardware Errors 

Handling 

Control ROS Parity Error: Parity error detected on one of the CCU control word 
registers (latches receiving one ROS field). 

MOSS Data Operand Register (MOOR) Parity Error: Parity error during a read 
MOOR operation on the MOOR-to-MOSS bus. 

MIOC Parity Error: Parity error during MOSS write operation. 

Local Storage Parity Error: Parity error detected on data bytes 0 or 1 of the 
local storage during a read operation. (Possible parity error on byte X is not 
detected.) 

01/02 Register Parity Errors (Two Errors): Parity error detected in the lac 0 
register after each register setting (except when set from adapter bus which 
results in putting the bus in parity check). 

Z Register Parity Error: Parity error detected on any byte X 0 or 1 in the Z 
register except during input X'7x' instruction execution. 

POP Parity Error: Parity error detected in the pre-OP register (containing the 
pre-fetched instruction) before transferring its contents to the OP register. 

SAR Parity Error: Parity error detected in the storage address register at any 
time. 
For other parity errors, see "CCU Hard Errors" on page 2-36. 

Notes: 

1. At storage initialization time unrecoverable storage errors are inhibited and 
storage write operations are not prevented when ECC disable is set (see 
OUT X'74'). 

2. A CCU clock check is also provided. This check activates an error condi­
tion latch in the MOSS. 

These errors are latched inside the CCU. A CCU hard check condition is 
detected, which stops the CCU, that is: 

• Program stop 
• Ala stop 
• Hard stop 
• MOSS direct operations are allowed. Indirect MOSS operations may be 

performed if the CCU is in bypass hard stop mode. 

A high-level interrupt is sent to the MOSS. 

An interrupt level 1 to the control program is queued but not executed unless in 
bypass check stop mode. 

When the CCU is stopped the LSSO path is used by the MOSS to collect the 
error information from the CCU error latches through the 'scan out' line. 
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Program Errors 

Handling 

H ' 

This error information can be made available to the operator by MOSS. 

When these error latches are set by errors (not forced by diagnostics) they are 
unavailable to the control programs which reside in main storage. 

After error information collection, MOSS may cause a re-IPL to take place. 

Storage Protect Program Execution Error: Storage protect keys mismatch or 
read-only key violation during a program storage instruction. 

Address Exception Program Execution Error: Program attempt to read or write 
uninstalled storage. 

Storage Protect Instruction Fetch Error: Attempt to execute an instruction 
fetched from a storage area whose key did not match the program user key. 

Address Exception Instruction Fetch Error: Attempt to execute an instruction 
fetched from an uninstalled storage location. 

Level 5 110 Error: Attempt to perform an input or output instruction in program 
level 5. 

Invalid OP-Code: Attempt to execute an instruction with an OP-code that does 
not compare to any of the 53 valid OP-codes, or input, or output instruction to 
invalid external register addresses. 

These errors result in an interrupt level 1 sent to the control program except if 
already in program level 1 (in this case a CCU hard check condition occurs). 

Error information can be obtained by the control program using the input X'7E' 
instruction (see "Input Instructions" on page 2-24). 

However, storage protect or address exception errors are unrecoverable in 
program execution (load or store instruction) because, in some cases, the next 
instruction will be executed before the interrupt to program level 1. 

For details on DMA storage protect, see Chapter 5, '·High Performance Trans­
mission Subsystem (HPTSS)" on page 5-1. 

Adapters Interconnection Errors 
IDe Adapter Bus Parity Error: Panty error detected when reading the IDe bus. 

IDe Time-Out Error: Erroneous timing sequence on IDe interface. 

10C Adapter CCW Error: Invalid channel control word coming from the adapter. 

IDe Storage Protect Error: Storage protect violation detected during an 
adapter-initiated operation (AID) write. 

IDe Address Exception Error: Attempt to read or write storage not installed 
during an adapter-initiated operation. 
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Handling 

Notes: 

1. Parity and time-out errors can be encountered with program user (IOH. 
IOHI) or with MOSS user (MIOH). 

2. All errors can be encountered with Alas. 

3. In adapter interface check stop mode these bus errors are handled as hard 
errors. 

With Program User (IOH, IOHI): These errors result in an interrupt level 1 sent 
to the program, and a halt signal is sent to the adapter. Error information can 
be obtained by the control program, using the input X'7E' and input X'76' 
instructions. 

With MOSS User (MIOH): (MOSS laCs OP error) 

These errors result in a high-level interrupt to MOSS and a halt signal is sent to 
the adapter. No level 1 interrupt will be issued by the LAs in this case. Error 
information can be obtained by MOSS, using the input X'76' instruction. 

During Program AIOs: These errors result in an interrupt level 1 to the control 
program and a halt signal is sent to the adapter. No level 1 interrupt will be 
issued to the MOSS by the LAs. 

Error information can be obtained by the control program, using input X'7E' and 
input X'76' instructions. 

The adapter address will be obtained by the program, using the input X'7S' 
instruction which allows sensing the CCW bits. 

During MOSS AIOs: These errors during an adapter Ala operation for MOSS 
will result in a halt signal sent to the adapter. These Alas are differentiated 
from the program Alas by bit 1.0 of the CSCW which is set ON for MOSS. 

A high-lev~1 interrupt is sent to MOSS, if the error occurs after the CCW is 
transferred. 

Adapter Interface Check Stop Mode: When the CCU is in adapter Interface 
check stop mode, that is, when MOSS has sent the adapter interface check stop 
bit, any lac bus error encountered with any user will be handled like a hard 
error. 

Notes: 

1. Error detected during MOSS operations (MIOH) are not reported to the 
control program. 

2. Error detected during control program operations (MOSS Alas) are not 
reported to the MOSS. 
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Summary of Actions Taken During AIOs and PIOs 

Event 

Ala stop (by 
MOSS) 

SPI AE violation 

Add. compare 
stop 

Adapter bus 
error (wo add. 
bus check stop 
mode) 

Hard check 

Action In 

Ala for Program Ala for MOSS IOH/IOHI MIOH 

Mask ch.req . ., mask ch.req . ., Mask ch.req. 1< Mask ch.req. 1< 

Halt to add. Halt to add Level 1 (when I Not available 
level 1 HLiR to MOSS fetch) 

Not available 
Mask ch.req. 1< Mask ch.req. 1< Mask ch.req. 1< 

Halt to add Halt to add Halt to add Halt to add 
level 1 HLiR to MOSS level 1 HLiR to MOSS 

Halt to add Halt to add Halt to add Halt to add 
mask ch.req. 1< mask ch.req. 1< mask ch.req. 1< Mask ch.req. 1< 

1< "Mask ch.req." means "Mask channel request" for Alas, that is, Ala stop is 
set. 

MOSS Interconnection Type Errors 

Handling 

MOSS Interconnection Parity Error 

• Parity error detected either on MOSS address bus or on MOSS data bus 
during a write operation. 

• Parity error detected on MOSS address bus during a read operation. 

MOSS OP Error: Moss initiates an indirect operation while the CCU busy bit is 
ON, meaning that CCU resources are already used for a previous MOSS indi­
rect operation. 

MOSS Address Exception Error: MOSS attempted to read or write storage 
which is not installed. 

These errors result in a high-level interrupt to MOSS (for MOSS OP error and 
MOSS address exception error), or in a signal returned to MOSS through an 
interface line (for MOSS interface parity error). 
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Performance Test Points 

Signal Name 

The performance test points (TPs) (see the list on the following table), located 
on the PUC card. may be used to scope or to count the internal events with the 
appropriate tools. 

Physical Signal Name Physical 
Pin Pin 
Coordinate Coordinate 

+ CCU cycle pulse A30EOO - Latched scope sync 1 A30FOO 
Not used A30E10 - Latched scope sync 2 A30F10 

- CCU level 1 A30E20 + MOSS current A30F20 
- CCU level 2 A30E30 + Stop C clock latched A30F30 
- CCU level 3 A30E40 - IOC1 10 tag A30F40 
- CCU level 4 A30E50 - IOC1 AIO/hold A30F50 
- CCU level 5 A30E60 Not used A30F60 
- Any instruction A30E70 Not used A30F70 
+ Process ADDR compare A30E80 Spare pin A30F80 
-10 wait A30E90 Spare pin A30F90 

The performance test points (TPs) are located on the wiring side of the PUC 
card (CCU). The following figure will help in locating the test points. 

A30 B00 C00 E00 
456789 123456789 
006000 000000000 

12 
00 

/ /6789 123456789 
/ /0000 000000000 

1 
/ /-+--------. 
/ / A30---
TPs Detai 1 EI 

Bottom 
/ / B30 

~'Ji ri ng Side 
Connectors 

/ / C30 

/ / / / / 

Test Points Detail EJ 

Hori zontal 
A30 pin row 

---"~o 0 0 0 0 0 o o 

/ 

o 

Top 

Connectors 

o o 

~ The first pin begin 
(+ CCU cycle pulse) 

at this coordinate A30E00 
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The Buses in 3745 Data Flow 

To 
Hosts 

css 

TPS 

MOSS 

FOO HOD 

TSS 

CA (Up to 4) 

IOC Bus 
CADR CAL t---.... ---.... ... 

TRSS 

HPTSS 

HSS (Up fo 2«) 

OMA Bus 

PCSS 

MPC 1---..... 

MSC 

Local Console 
Remote/Alternate Console 
RSF 

(. The number of LSS+HSS does not exceed 6) 

Figure 3-1. The Buses in 3745 Data Flow 
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o Generalities 

IOC Bus 
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IOC Bus Protocol 
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Two types of bus connect the adapters to the eeU/SCTL. 

1. IDe bus: This bus connects the CCU to the adapters. 

2. DMA bus: This bus connects the SCTL card to the high-speed adapters. 
See "DMA Bus" on page 3-9. 

Data, address, and control information exchanges take place between the work 
registers and adapters attached to the lac bus. 

The IOC logic operates differently depending on whether the program initiates 
an operation (PIO), or the adapter initiates it (AID). 
In both operations, the A (address) and D (data) registers of the data flow con­
trolled by the lac logic act as buffers between the CCU(s) and the adapters 
(CAs and LAs). 

The lac bus carries interrupt requests from the adapters (levels 1. 2, and 3) 
when not busy with Pia or Ala operations. 

Read PIa example 

J IO Line L 
____ ~IOut Tag~1 _______________________ _ 

TA Tagl~ ______________________ ---

Control 

Li nes TD Tag ,--1 __ 

Parity I 
Valid L..-. ---

Data 

/
10 Add!/ 

-----' Command '-----------' Lines 
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CCU-Bus Layout (Maximum Configuration) (0
1 

V 

Storage sell PUC 

DMA Bus Ioe Bus 

LSS 3/ 
HSS 3 

LSS 4/ 
(----\ 

HSS 4 

Figure 3-2. CCU-Bus Layout 
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CCUI Adapters Interconnection 

Each interconnection consist of 18 bidirection~1 lines, (two data bytes plus two 
parity bits) and 16 tag and control lines. 
For details on line function, see Figure 3-3. 

For details on bus layout, see Figure 3-2 on page 3-4. 

CCU Bus Line Function 

line Function Abbr CCU CA LA 

Address/Command Tag (1) TA x 
Data Tag (1) TD x 
Interrupt Req. Removed (1) IRR x x 
CS Req. High (1) CSRH x 
CS Req. Low (1) CSRL x 
CS Grant High (1) CSGH x 
CS Grant Low (1) CSGL x 
Input/Output (1) I/O x 
Halt (1) HLT x 
Out (1) R/lIJ x 
Valid Byte (1) VB x x 
Valid Halfword (1) VH x x 
End of Chain (1) EOC x x 
Modifier (1) M x x 
Parity Valfd (1) PV x x 
CA IPL Detect (1) CAIPL x 
Reset Tag (See Note 1) RST 
Data Byte 0 (9) OUT DB0 x 

IN DB0 x x 
Data Byte 1 (9) OUT DBI x 

IN DBI x x 
Scan Int (See Note 2) SCI x 

Legend: 

0: The contents of the parentheses indicate the number of wires in 
line function 

x : Signal generated 
: Indicates where the signal arrives 

Notes: 

1. Reset line is activated directly from the MOSS. 

2. Sent directly to MOSS (MCC card). 

Figure 3-3. CCU-Bus Line Function 
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The following is a short description of each of the lines in the summary table 
above. 

Address/Command Tag (TA): The 'TA' line is activated by the CCU to indicate 
that the adapter address is in data byte 0 and the command is in data byte 1. 

Data Tag (TO): The 'TO' line is activated by the CCU to indicate that the data 
bus contains write data or that the CCU is ready to receive read data while the 
'I/O' line is active. 

When the 'I/O' line is not active. the 'TO' line is activated b~,' the CCU to indicate 
that it is permissible to change the state of any interrupt request on the data 
bus. 

Interrupt Request Removed (IRR): The 'IRR' line is activated by any adapter 
that has removed its interrupt request from the data bus. i--'\ 
Each adapter should activate 'IRR' in response to the '1/0' line being activated \~_j 
and, of course, remove its interrupt request from the data bus. 

Each adapter should allow 'IRR' to change to the inactive level when the 'I/O' 
line is inactive. 

When all the adapters have allowed 'IRR' to drop, this common 'IRR' line going 
inactive indicates to the CCU that all adapters have placed their interrupt 
requests, if any, on the data bus and that the CCU may now sample for inter­
rupts. 

Cycle Steal Request High (CSRH): A scanner activates 'CSRH' whenever it 
wishes to start an AIO operation. 

The scanner keeps 'CSRH' active until it receives 'CSGH' (Cycle Steal Grant 
High). 

Cycle Steal Request Low (CSRL): A channel adapter activates CSRL whenever 
it wishes to start an AIO operation. 

The channel adapter keeps 'CSRL' active until it receives 'CSGL' (Cycle Steal 
Grant Low). 

Cycle Steal Grant High (CSGH): The CCU activates 'CSGH' in response to 
'CSRH' for the purpose of selecting a scanner for an Ala operation, and 
receiving a 'CSCW' from the selected scanner. 
'CSGH' will be deactivated by the CCU when 'valid halfword' is received from 
the scanner. 

Cycle Steal Grant Low (CSGL): The CCU activates 'CSGL' in response to 
'CSRL' for the purpose of selecting a channel adapter for an Ala operation, and 
receiving a 'CSCW' from the selected channel adapter. 
'CSGL' will be deactivated by the CCU when 'valid halfword' is received from 
the channel adapter. 

Input/Output (I/O): The 'lID' line is activated by the CCU to indicate either that 
an 1/0 operation is about to start on the 10C bus, or that one is in progress. 
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For any I/O operation, 'liD' is the first line activated and the last one deacti­
vated. 

When the '1/0' line is active, all adapters should remove any interrupt requests 
pn the data bus until the liD is deactivated. 

Halt (HLT): The CCU activates the 'halt' line to indicate to the selected adapter 
that the CCU has detected an error condition associated with the current opera­
tion. 
The CCU will activate the 'halt' line after 'TA'. 'CSGH', or 'CSGL' has been 
deactivated. The CCU will deactivate the 'halt' line when it deactivates the ~I/O' 
line. The selected adapter will terminate the current operation and set a check 
bit active in its status register. 

Out (R/W): The CCU activates the 'out' line, while the 'liD' line is active, to 
indicate that the direction of information on the data bus is outbound from the 
CCU. The CCU deactivates the 'Out' line to indicate that the direction of infor­
mation on the data bus is inbound to the CCU. 

Valid Byte (VB): A selected adapter will activate the 'valid byte' line during an 
AIO operation to indicate a byte transfer instead of a halfword transfer. The 
valid byte of information will be data bus byte 1. 

Valid Halfword (VH): In some places the term 'valid' is used in place of 'valid 
halfword'. A selected adapter will activate the 'valid halfword' line in response 
to the activation of the 'TA', 'TO', 'CSGH', or 'CSGL' line from the CCU. 
'Valid halfword' line active indicates that the adapter has either placed informa­
tion on the data bus or has received information from the data bus. It also indi­
cates that the CCU may deactivate its control line. 

All adapters will activate 'valid halfword' when the CCU deactivates the '1/0' 
line, and deactivate 'valid halfword' when the CCU activates the '1/0' line. 

The CCU will proceed with an 10 operation after all adapters have deactivated 
'valid halfword'. A selected adapter will activate the 'end of chain' line instead 
of'valid halfword' for the last halfword transfer of an AIO operation. 

End of Chain (EOC) 'End of chain' active indicates that the AID operation should 
be concluded and that the adapter has either placed information on the data 
bus or has received ,information from the data bus. 

Modifier (M): A selected adapter will activate the 'modifier' line with 'valid byte' 
line for the last byte transfer of a AIO operation. 

'Modifier' line active at this time indicates that the AID operation should be con­
cluded. 

Parity Valid (PV): A selected adapter will activate 'parity valid' to indicate to the 
CCU that it wishes to have parity checking of data inbound to the CCU. 

If 'parity valid' is active and bad parity is detected by the CCU, the CCU will 
activate the 'halt' line. 

If 'parity valid' is deactivated and bad parity is detected by the CCU, the parity 
is corrected, the data is stored, and a status bit is set. 
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CA IPL Detect (CAIPL): A CA adapter will activate this line when it detects a 
"WRITE IPL" command on the host interface. When the CCU receives this 
signal it will raise a Level 1 interrupt to MOSS. 

Reset (RST): The MOSS may activate the 'reset' line at any time to initialize all 
adapters. This initialization will cause all adapters to immediately terminate 
current operations, go to a ready state, and prepare to respond to PIO com­
mands. 

Data bus bytes 0 and 1: The data bus is halfword wide with 18 bidirectional 
lines. Each of the two bytes (0 and 1) contains 8 bits plus a parity bit (0-7,P). 

Information is transferred between the CCU and the adapters in either direction 
when the '1/0' line is active. 

Four bits of the bus are used for an additional function when the '1/0' line is 
deactivated, as follows: 

• Byte 0 bit 1 = LAs Level 2 interrupt request to CCU. 
• Byte 0 bit 5 = CAs Level 1 interrupt request to CCU. 
• Byte 1 bit 0 = CAs Level 3 interrupt request to CCU. 
• Byte 1 bit 5 = LAs Level 1 interrupt request to CCU. 

The adapters activate their interrupt requests to the CCU using these paths, but 
only when the '1/0' line is inactive. 
The CCU will sample the data bus for interrupts after activating the 'TD' line, 
while the '1/0' line is inactive. 

Scanner Interrupt (Scan Int): Interrupt level 4 generated by the line adapter to 
the MOSS (MPC). 

Physical Interconnection 

The physical interconnection is made by board wiring. 

See Figure 3-2 on page 3-4. 
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DMA Bus 

This bus is used to transfer data from/to CCU storage to/from the high-speed 
adapters (FESH cards). 

This DMA bus is routed from the SCTL card to the FESH card(s). 

See Figure 3-4 for details. 

Physical Interconnection 

Storage SCTl PUC 

DMA Bus 

Figure 3-4. DMA Bus Physical Interconnection 
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Interconnection Layout 

-
scn Request (l) FESH 
Card 

Grant (1) 
--" 

Valid (1) 

Readjhlrite (1) 

Data Bus In/Out (18) 

Ready (1) 

Byte Select In/Out (1) ... 
y 

Turnaround (1) 

SCTL Clock (1) 

FESH Clock (l) 

Error (3) 

- L..--

(): The figure in parentheses indicates the number of wires in the line 
function. 

Figure 3-5. DMA Bus Interconnection Layout 

DMA-to-SCTL Bus Line Function 

line Functi on sell FESH 

Request (1) x 
Grant (1) x 
Val id (1) x 
Read/Write (1) x 
Data Bus (18) Out x 

In x 
Ready (I) x 
Byte Select (1) Out x 

In x 
Turnaround (1) x . 
Sell Clock (1) x 
FESH Clock (1) x 
Error (3) x 

Legend: 
(): The figure in parentheses indicates 

the number of wires in the line function. 
x : S i g n a 1 from. 

Figure 3-6. DMA Bus Line Function 
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The following is a short description of each of the lines in the preceding 
summary tables. 

Request: Each request indicates that a FESH requests a DMA service (such as 
a Write or Read data transfer). Write means that storage will be written. Read 
means that storage data will be sent to the adapter. 

Grant: Each grant indicates an answer to a request. 

Valid: Indicates that the grant has been taken into account by the adapter and 
that the DMA data transfer can start. 

Read/Write: Indicates the direction of the DMA data transfer. 

Data bus: 18 bidirectional lines. Used to transfer the CCU address and burst 
length from the selected adapter, and to support the data transfers. 

Ready: It is an envelope of the actual data transfer, (if the ready bit is ON there 
is a data transfer). 

Byte Select: One bidirectional line. Indicates that only one byte is transferred 
in the last halfword data transfer. 

Turnaround: Indicates a read data transfer. 

SCTL Clock: Synchronizes the DMA bus operations. 

FESH Clock: It consists in the SCTL clock gated by the valid tag in the FESH. 

Errors: Used to report errors to the adapter. 

See Chapter 5, "High Performance Transmission Subsystem (HPTSS)" on 
page 5-1 for details. 
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DMA Bus During Read Operation 

+ Read / - Vfri te 

+ Request ~ 

+ Grant ~ 

+ FESH Clock 

+ SCTL Clock 

H Delay 
+ Data Bus 8 

H Delay 
+ Data Bus 1 

+ Valid 

+ Ready 

+ Turnaround 

H H 
+ Byte Select ---~ 

+ Error (3) 

A = Address 
C = Count 
D = Data 
H = High-impedance driver 3 states 
Delay = Delay to transfer data from storage 
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0 DMA Bus During Write Operation 

+ Readj- t'!rite 

+ Request ~ 

+ Grant ~ L 

+ SCTl Clock 

0 + FESH Clock IUUU1JlSUl 

H I C I A I 011 03 1 osl D7I ~xl Delay H 
+ Data Bus G 

H I A I A I 02 1 04 1 06 1 OBI ~YI Delay H 
+ Data Bus 1 

,0 + Valid 

+ Ready 

+ Turnaround 

H H 

'0 + Byte Select 

+ Error (3) 

A = Address 
C = Count 
o = Data 
H = High-impedance driver 3 states 
Delay = Delay to transfer data to storage 

o 
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PIO Operation 

PIO Operation Sequence 

A Pia operation to control a channel or an LA operation may be started either 
by the control program in the CCU, or by the microcode in the MOSS. 

PIO Initiated by the CCU 

During such an operation two halfwords (address, command. and data) are 
exchanged with a selected adapter. 

A Pia operation has four steps: 

1. IOH or IOHI instruction decode 

2. lac initialization 

3. Adapter addressing and selection 

4 Data transfer: 

Write = from CCU 
Read = to CCU 

At step 1: 

• Instruction code 50 = IOH with R1 and R2. 
• Instruction code 70 = IOHI with R1 and the second halfword of the instruc­

tion whose contents go into the 0 register. 

PIO Initiated by the MOSS 

MIOH/MIOHI instructions are equivalent to IOH/IOHI instructions except that: 

1. The MOSS initiates the operation. 
2. R2 contents are found at the LS address given by the LSAR at TA time. 
3. The MOOR receives or sends at data TO time instead of R1. 
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PIO Operation Sequence (Initialization) 

eeu I IDe 

I 0 H INITIALIZATION 

I IR21R11 I IOH/IOHI 
I J decode 

l 
CCU ~vKRs 

~ R2 contents to B Reg 

IO~ 

ADAPTERS 

Clear DB0 DB1 
(Data Bus) CAs 
and LAs 
Removes any interrupt 
requests 
~IRR from all the 

adapters 

R2~ + BUS CLEARED 

!aI I I I II 
'-->-Rl I::-- e _1 __ 7 8 B 

Adapter T 
Address 

DB0 
DB1 ===~ 

Cmd 

F 

L R/vJ ~ 
Read =1 
toJrite=0 

vJhen all VH are dropped, TA~ DB0-1 read by adapter 
~VH raised by 

selected adapter 

R2 = Address field 
Rl = Data field 

TA dropped 
BUS CLEARED 

I~VH dropped 
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PIO Operation Sequence (Data Transfer) 

eeu I Ioe ADAPTERS 

DATA TRANSFER 
If VJri te: 
Rl contents to DReg 

1 R IvJ ------. 

I I I 

oB8 
Data Data OBI ===~ 

TO ------. Selected adapter reads 
DB8 OBI 

.-- VH from selected 
M I 0 H adapter 

TO dropped • 
+--VH dropped 

10 dropped • 
R/~! dropped • 

Local Store 

Value BUS CLEARED 
equiva-
lent to .-- VH 

R2 
contents If Read: 

~ 81 1 f-- Data + Parity 

I I I 
i=================== <IIII===oB8 

B Reg OBI 

I I I 
'--PV 

10H Data Data '--VH 
L-- LSAR 

1 

The CCU waits for VH 
MOOR 1---- to sample data on DB8 

and OBI. 
MIOH If PV is raised the 

parity has to be 
checked by the CCU. 
If PV is not raised 
the CCU generates 
the parity. 

TO dropped • 
.-- VH dropped 

10 dropped • 
BUS cleared • .-- IRR dropped 

.-- VH 
TO ------. 

ADAPTER oESELECTION: 
.-- Interrupt Request 

if any 
'--Cycle Steal Request 

if any 
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PIO Read (Halfword Adapter) 

10 

OUT 

IRR 

VII 

TA 

~ ~----------~ LJ-
10C DATA BUS ADDRESS DATA L 
----------~-------------------------- -

byte 0 

_I_O_C _Dn_"T_A _B_US __ ~ ___ CO_MI_'I';_ND ___________ D_AT_A __ L _ 
byte 1 

PV Insignificant 

PIO Write (Halfword Adapter) 

10 

OUT 

IRR 

VH U 
TA I 

~~------------~ 

L_ 
u 
Scan. Int. 

~I-

10C DATA BUS ADDRESS DATA I 
_--L-_____ ~_ 

byte 0 

_IO_C_D_AT_A_B_U_S ___ C_O~_It-1._;N_D ______ D_A_TA ____ L _ 
byte 1 

PV 

Scan. Int. 

Note: Line explanation is given starting on page 3-6. 
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AIO Operation 

AIO Operation (Cycle Stealing) 
DUring such an operation. several units of data are exchanged between CCU 
and adapter storage without CP intervention. The maximum burst of data trans­
ferred is 256 bytes. 

A selected LA provides the storage addresses at which the data bytes are to be 
stored. For this purpose, a pointer is shared by all LAs cycle steal control word 
(CSCW). 
This information is first placed in the adapter registers by the control program, 
using the IOH/IOHI instructions in PIO mode. 

A selected channel adapter uses its dedicated pointer which was first loaded by 
the control program. 
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AIO Operation Sequence (Initialization) 

CCU 

Adapter registers 
preset to prepare sub-

IOC ADAPTERS 

Registers 

Byte count 

sequent AIO operation.---'~ PIO mode 
IOH/IOHI decode and 

-----+~ Storage address in Read 

execution. 

Table I 

Storage address in Write 

AIO mode 

I NIT IALI ZATI ON 
+-- CSR 

AIO operation starts 10 ~ Adapters remove any 
interrupt requests. 

The objective is to 
clear DB0 OBI for any 
interrupt request. 

+-- IRR from all 
adapters 

VH dropped 
BUS CLEARED 

CSG -----+-- Adapters are cabled 
in priority order, 
and the requesting 
adapter with the 
highest priority 
keeps the IGrantl. 

Example: 

- Adapter No 
- I request 

- Adapter 
2 Request 

I Adapter I 
3 Request 

CSG is chained 
and only adapter 2 
proceeds with the request. 
(See Table 2) 
+-- CSR of the selected 
adapter is dropped. 
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AIO Operation Sequence (CSCW Transfer) 

eeu 

Table 2 

IDe 

CYCLE STEAL CONTROL WORD 
TRANSFER (CSOJ) 

Is parity correct? 

Yes No = HALT ~ 

! 
B register contains CSCW 

leee/eel 1/ / / I 

ADAPTERS 

DBe 
..,.=== OBI 
+-- VH 
+-- PV if LA Ala 

If CA Ala, PV may be 
OFF but the parity 
must be correct and 
the CCU checks it. 

o 2 34 1 67 8 ABE F 

CA = e T -- ~ 
LA = 1 1 = only byte 1 in this control 

Type of operation word is valid. 
e = both bytes of this control 

word are valid. 
Pointer LS register number 
on 1 y for CA. If LA, poi nter 
register contains the address 
bytes X, e, and 1 which are 
loaded to SAR. 

CSG dropped 
VH dropped (See 
Tables 3-1 and 3-2) 

3-20 IBM 3745 Hardware Maintenance Reference (HMR) 

0, - I 

/--'\ 

~"-~_c~ 

1/ 



o 

o 

':10 

o 

. , HI r ,! !! f 1'1 I I 

AIO Operation Sequence for CA (Storage Address Transfer) 

--------------r------
I I CCU i I 

~-------

IOC ADAPTERS 

l 
STORAGE ADDRESS TRANSFER 

--- -- I :----r-----'--1 
L S A R .---- j x O! 1 I 

.,.----------" I I ,~ No address data: 
I I I I : t only POINTER NUIIBER 
.' HICREIIENTER -, ~ I : I 

I 
L-.- 1 i from 

• I I control 
~ --- ---- -:~ _________ J ~~::dciCSC\1) • !lain Storage 

For data transfer in 
HI'i te mode, see 

I Table 4. 
~-

Table 3-1 

! Lsi 

~------~ 
For data transfer in I 
Read mode, see , 
Table 5. ~ 

AIO Operation Sequence for LA (Storage Address Transfer) 

-- ---r--------- ------------- ----;--- ------------
ccu I IOC i ADAPTERS 

---------- - --------- -- -~------ ----i---------~----

I 
1-- PV 

STORAGE ADDRESS TRANSFER 

i.- VH 
TO ------+ t 

- ------- -------------'.===Address byte X 
TO dropped I VH dropped 

;.-VH 

TO ------+ ~ 
i----- ·===Addl'ess bytes 0,1 

•• VH dl'opped 

I-~; ~: 4 l X 1---;-- r----;-l 
~-I-I- I II _______ ~ _____ J ______ -' 

,.J I NCREIIHITER f----.--J 
I I i 

I 

• I'lain storage. 
For data transfer in For data transfer in 
Hrite mode, see I 
Table 4. I 

L-____________ j ______ ~ __ 

Table 3-2 

Read mode, see 
Table 5. 
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AIO Operation Sequence (Data Transfer in Write) 

CCU lOC ADAPTERS 

[··1ain storage 
DATA TRANSFER - Write mode: CSCt,} (8)=8 

TD~ .--
o 11 f--- loop 

B Reg 
Cycle Steal I 

I I 
DB0 ===~ 

/ / . Data Data OBI 

o 11 i---'-- ~VH 

TO dropped 

VH dropped 

LAST DATA TRANSFER Last byte or last 
halfword ? 
Yes No ~ 

! 
TD~ 

+-- M 
~VB . +-- EOC 

B Reg 
Cycle Steal I 

I I 
DB0 ===~ 

Data Data OBI 

TO dropped 
BUS CLEARED 

M dropped .EOC dropped 
VB dropped. 

10 dropped 

ADAPTER DESELECTION: 

~VH 

+-- IRR dropped 
TD~ 

~ Interrupt Request 
if any 

~Cycle Steal Request 
if any 

Table 4 
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AIO Operation Sequence (Data Transfer in Read) 

ccu 

r~ain storage 

01 1 

IOC ADAPTERS 

DATA TRANSFER - Read mode: CSCW (8)=1 
TO --.. 

B Reg 

+-- PV 
+-- VH loop 

/. Cye 1 e S tea 
1 

IL--0_a_t_a_-,-I __ o_a t_a----ll ~~~ / 
<111=== 

o 11 +-

Table 5 

TO --.. 

If bad parity: HALT --.. 
TO dropped 

LAST OATA TRANSFER 

TO --.. 

C ye 1 e S tea 
1 

IL_oa_t_a_...LI __ o_a t_a-----ll ~~~ 
TO --.. 

VH dropped 

Last byte or last 
halfword? 

Yes 

! 
+-- PV 
+-- M 
+-- VB 

... === 

No 

· hal hJord 
· +-- PV 

· +- EOC 

BUS CLEAREO 
If bad parity: HALT --.. 

TO dropped 
10 dropped 

M dropped .EOC dropped 
VB dropped. 

ADAPTER DESELECTION: 

+-- VH 
+-- IRR dropped 

TD~ 

+-- Interrupt Request 
if any 

~Cycle Steal Request 
if any 
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AIO CA Read Indirect Operation (8-Byte Transfer) 

10 

OUT 

1RR L 
VH 

CSG 

TD 

IOC DATA BUS 

byte (:) 

IOC DATA BUS 

byte 1 

EOC 

PV 

Note: The last data (byte) is in bytes 0 and 1 (same data in bytes 0 and 1 
during the inbound operation (VB + M tag). 
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o AIO CA Write Indirect Operation (7-Byte Transfer) 

0 

iO 

;10 

o 

10 

OUT 

IRR L 
VH 

~ 
CSG 

TO 

IOC DATA BUS CSOoJ D A T A 

byte G 

IOC DATA BUS CSOoJ 0 A T X 

byte 1 

PV 

EOC 

VB n 
M n 

Note: The last data (byte) is in byte 0 dUring the outbound operation (VB + M 
tag). 
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AIO Direct/Indirect LA/TRA Read (16-Byte Transfer) ( 0." 

OUT 

L 
VH 

~------------------------------------------
CSG Il~ ____________________________________ ___ 

/~ - -". 
laC DATA CSCWlptrllptr21 D I I A I I T I I A I \..~_/ 

BUS byte G 

laC DATA CSCWlptrllptr21 D I I A I I T I I A I 
BUS byte 1 

Eoe n 
/' --" 

PV L 
\ 
\,~./ 

Note: The last data (byte) is in byte 1 during the read operation (VB + M tag). 
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o AIO Direclllndirect LA/TRA Write (16-Byte Transfer) 

~ L 
OUT L 
~ L 

~ 
~ 

0 
~eseWlptrllptr21 0 I A I T I A L 

! 
BUS byte 0 

IDe DATA eseWlptrilptr21 0 I A I T I A 

BUS byte 1 
,~~ 

L Eoe 

PV 

I 0 
AIO TRA Read Direct Operation (2-Byte Transfer) 

I~ 
OUT 

~ I 

0 VH LSl I 

~ 
eSG 

~ n 
IDe DATAO esew OAT A 

IDe DATAl eSC~J OAT A 

Eoe 

10 
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Bus Propagation Cards (BPC1/BPC2) 

Configuration Rules 

3745 Model 130 

3745 Model 150 

3745 Model 170 

The bus propagation cards type 1 or type 2 (BPC1/BPC2) are installed on basic 
board 01G-A1 according to the 3745 model and its configuration. 

• CAL cards: 
One BPC1 is required in positions A2 and E2 for TPS. 

• CSP/TRM cards: 

If no TRA is installed: 
No BPC1 or BPC2 installed 

If one TRA is installed: 
One BPC1 is required in position Q2. 
One BPC1 is required in positions R2 and T2, if no CSP is installed. 
One BPC2 is required in position P2. 

If two TRAs are installed: 
One BPC1 is required in position Q2. 
One BPC1 is required in positions R2 and T2, if no CSP is installed. 

One BPC1 is required in position T2, if no CSP is installed. 

• CAL cards: 
One BPC1 is required in positions A2 and E2 for TPS. 

• CSC/CSP cards: 

If no TRA is installed: 

If no CSC is installed in position Q2: 
No BPC1 or BPC2 installed 

If a CSC is installed in position Q2: 
One BPC1 is required in positions R2 and T2, if no CSC or CSP are 
installed in these positions. 

If a TRA is installed: 
One BPC1 is required in the free positions of the CSC and CSP cards. 
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o Adapter Addressing 

o 

o 

o 

Logical Adapter Address 

A logical address is composed of: 

• Type address 

• Adapter group 

• Slot. 

The address is valid at IOH/MIOH command time, in PIO mode. This command 
is generated by the control program or the MOSS. 

• The type address defines the kind of adapter (LA or CA) addressed by the 
control program, at TA time (and TO time for the CA) of the IOH. 

• The adapter group defines the group of two adapters (LA or CA) on the lac 
bus contained in the 3745. 

• The slot gives the position of the adapter in the adapter group on the lac 
bus. 

Physical Address Wiring 

The logical address sent on the IOC bus at TA time is compared by each 
adapter with its proper physical address. 

• The type address part is provided by the logic of the adapter card. 

• The slot and the adapter group part, (the bit of lowest weight), are 
imbedded in the printed circuit of the board. 

• The adapter group part. (the remaining bit(s) of higher weight), is provided 
by the board. 

The physical address of each adapter is provided by the following' 

• WU is the IOC bus connection: IOC1 (WU = 0). 

• WS is the slot wire: Position 0 or 1 in the group. 

• WG1, WG2, WG3 are the group address wires. 
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CA Addressing 

PIO Mode 
The number of CAs to address is four. 
The IOH OUT '01' is the only one which selects a CA. The definition of the 
IOH/MIOH bit pattern is: 

• Byte 0, bit 0 of TA time is the IOC connection: 
o = IOC1 

• Byte 0, bits 1-4 is the type address: Code = 000 1 for all CAs 

• Byte 0, bits 5-7 and byte 1, bits 0-7 is the 
command code = 0 0 0 0 1 1 1 x 0 x x 

• Byte 1, bit 4 indicates the origin: 
o = Control program (IOH) 
1 = MOSS (MIOH) 

• The remaining part of the address is contained in the TO field. Only the 
MIOH command '01' is able to select a channel adapter with the following 
convention: 

Byte 0, bit 2 is equal to 1 to select a CA indicated by byte 0, bits 4 to 6. 
Byte 0, bits 4 and 5 is the group address: 
o 0 = CA Group 1 
o 1 = CA Group 2 
Byte O. bit 6 is the slot address. 
o = Slot 1 
1 = Slot 2 

Note: In case of TPS, the B interface uses the slots of the following CA, part of 
the same CA group. The address of the CA replaced by the B interface is lost. 

IOC bus at TA time 

Byte 8 Byte 
.4-----+~ .4------+~ 

8 1 2 3 4 5 6 7 8 1 

U 0 8 8 1 X X X X X 

[ ---r= Type 
address 

IOC 

GG = 00 
5=0 5=1 

1OC1 CA CA 
U = 0 05 06 

2 3 4 5 6 7 

X X X 8 X X 

L..--__ Command 

GG = 01 
5=0 5=1 

CA CA 
07 08 

IDe bus at TO time 

Byte 8 Byte 1 
.4--------+~ .4-------+~ 

8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 

X X 1 8 G G S X X X X X X X X X 

LLL slot 
Group address 

Select CA 
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Channel Adapter Addresses 

IOC bus at TA IOC bus at TO 
time time 

Byte 0 Byte 1 Byte 0 
.~---------+ •• ~---------.. .~---------+. 

a 1 2 3 4 5 6 7 o 1 2 3 4 5 6 7 o 1 2 3 4 5 6 7 
CA 

U 0 o a 1 0 o a all 1 a 000 o a 1 a G G S 0 

05 o 0 o 0 1 0 o 0 o 1 1 1 0 000 1 080 

06 o 0 o 0 1 0 o 0 o 1 1 1 0 800 1 881 

07 o 0 o 0 1 0 o 0 o 1 1 1 8 800 1 8 1 0 

08 o 0 o 0 1 0 o 0 o 1 1 1 8 000 1 811 

MOSS Screen CA Address Display: As an example, address 0800 for CA SA 
displayed on the MOSS screen is composed as follows: 

o 8 0 0 

T 
v 
xxxx 000x = Byte 0 at TD Time, 

v 

. Bits 4-5 (GG) = 00 and 

. Bit 6 (5) = 0 

0000 lxxx = Byte 0 at TA Time, 
. Bit 0 (U) = 0 and 
. Bits 1-4 (Type Address) = 0001 
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Line Adapter Addressing (LSS and HSS) 

PIO Mode 

The number of LSS to address is six (LA3-4 and LA9-12). 

Two high-speed lines can be installed in the system at line adapter addresses: 
LA 3 and LA 4. 
See Figure 3-2 on page 3-4 

The HSS are addressed like the LSS. 

The LA address is defined at T A time of the IOH. 
The line addresses for this LA are given at TO time. 

The LA address is given at T A time of the IOH. 

• Byte 0, bit 0 is the IOC connection: 
o = IOC1 

• Byte 0, bits 1-4 is the type address and slot indicator. 
Three type addresses, 0 0 1 0, 0 1 0 0, and 0 1 1 0 are recognized by the 
line adapters. 

Type address 0 1 1 0 has the meaning of command broadcast to all LAs. 

Bits 2 and 3 also have a meaning for the slot identification: 

Bits 2-3 = 01 indicates slot 1 in a group address of the IOC bus. 
Bits 2-3 = 10 indicates slot 2 in a group address of the IOC bus. 
Bits 2-3 = 11 broadcast to all LAs. 

• Byte 0, bits 5-7 is the group address. The group address identifies a pair of 
scanners. Three group addresses are used: 

o 0 1 = Group address 2 
o 1 0 = Group address 3 
o 1 1 = Group address 4 

lOC bus at TA time 

Byte 8 Byte 
.~---------+ •• ~---------+. 

8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 

U 8 S S 8 G G G C C C C C C C C 

1 L Group [ Conmand 
address 

Type 
address 

IOC 
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o 

o 

,0 

I _L + 

G=001 G=010 G=011 
55 55 55 55 55 55 

= = = = = = 
01 10 01 10 01 10 

IOC1 LA LA LA LA LA LA 
U=0 

LA 

03 

04 

09 

10 

11 

12 

03 04 09 10 11 

IOC bus at TA time 
Byte 0 

o 1 2 3 4 5 6 7 

12 

Hex 
U 0 5 5 o G G G 

o 0 o 1 000 1 11 

o 0 1 0 000 1 21. 

o 0 o 1 o 0 1 0 12 

o 0 1 0 o 0 1 0 22 

o 0 o 1 o 0 1 1 13 

o 0 1 0 o 0 1 1 23 

MOSS Screen LA Address Display: As an example, address 12 for LA 9 dis­
played on the MOSS screen is composed as follows: 

1 2 

T 
v 
0001 0010 = Byte 0 at TA Time, 

· Bit 0 (U) = 0, 
· Bits 2-3 (SS) = 01, and 
· Bits 5-7 (GGG) = 010 
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Lie Board Addressing 

The Lie board address is set with a seven-position sWitch located at the A 1 
position of the Lie board_ 

For location, see page YZ038 or YZ039. 

1 

2 

3 

4 

5 

6 

7 

Switch 

8 1 
OFF ON 

l For LIB2 only. 
~ Not-used. 
~ Must be set to the OFF position. 

Switch Position for LlB1/3 Type (LiCs 1-4) 

Board Switch 
location 1 2 3 4 5 

81M-AI 1 8 8 8 8 
8m-A2 8 8 8 8 8 
81L-A2 8 8 8 1 G 

Switch Position for LlB2 Type (LiCs 5-6) 

Board Switch 
location 1 2 3 4 5 6 7 

81L-A1 1 1 8 8 G 8 8 
81L-A2 8 1 8 8 8 8 e 

Figure 3-7. Lie Board Addressing Switch Position 

3-34 IBM 3745 Hardware Maintenance Reference (HMR) 

Iii: 
lij' 
1 

I 

1 

C I, 

1',1 

I) 

il 



o Line Addressing 

Line Numbering 

0 

0 

0 

The line address used by the control program is composed of the LA address, 
previously defined, and of the LIe/PORT address given at TD time of the'lOH 
using byte 1, bits 2 to 7: 

Depending on the configuration, two cases of line numbering are possible: 

1. The floating Lie board 01L-A2 is LlB1 type (Lies type 1-4). 

2. 

Possibility of 96 lines, Lies type 1-4 and 16, lines Lies type 5-6 numbered as 
follows: 

32 8f) 
LIe 1-4 LIe 5-6 
01M-A1 OIL-AI 

63 95 

00 128 
LIe 1-4 LIe 1-4 
Olt~-A2 01L-A2 

31 159 

The floating Lie board 01 L-A2 is LlB2 type (LIes type 5-6) 

Possibility of 64 lines, LIes type 1-4 and 32 lines, LIes type 5-6 numbered as 
follows: 

32 80 
LIe 1-4 LIe 5-6 
om-AI OlL-AI 

63 95 

88 64 
LIe 1-4 LIe 5-6 
81M-A2 81L-A2 

31 79 
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LIC1 LIC3 LIC4A and LlC4B Addressing 

lOC bus at TD time 

Byte 0 Byte 1 . -- -- ----- ... ------ - - -- - .. 

-,- -1- T 
I I I 

ILL Tl'ansmit/receive L Port on the LIC 
LIC position 

- - I·IUX extens ion 

• Byte 1, bit 2 identifies part 1 or 2 in the Lie board (MUX extension). 

- Bit 2 = O· the scanner controls part 1 in the Lie board 
- Bit 2 = 1: the scanner controls part 2 in the Lie board. 

• Byte 1, bits 3-4 indicates the Lie position in part 1 or 2. 

00 = First Lie in part 1 or 2 
01 = Second Lie in part 1 or 2 
10 = Third Lie in part 1 or 2 
11 = Fourth Lie in part 1 or 2 

• Byte 1, bits 5-6 indicates the port of the Lie. 

00 = First port 
01 = Second port 
10 = Third port 
11 = Fourth port 

Lie Type 1 and Lie Type 4A have four ports. 
Lie type 3 and Lie type 4B have only one port. 

• Byte 1, bit 7 indicates the transmit or receive address. 

U 

x 

When bit 7 = 1: receive address. 
When bit 7 = 0: transmit address. 

LIC Position 
1 2 345 678 

00 - 04 - 08 - 12 - 16 -g- 24 - 28
1 

PP = 00 

01 05 - 09 - 13 - 17 -! 21 - 25 - 291 PP = 01 

02 06 - 10 - 14 - 18 -122
1

-,26 - 30i~-=-~ 
03 07 - 11 - 15

1
- 19 -1231-127 - 311 PP = 11 

_L-J_I 1 __ _ 

LL=00!LL=01ILL=10ILL=11 LL=00!LL=01!LL=10ILL=11 

Pal't 1, E = 0 Part 2, E = 1 
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o TSS Line Addressing for Lies 1-4 

During Transmit Operation 

. I ,Byte 1 ! 
L,ne 'O!O~E;L,lIP,PiII Hex 

00 O'O!OIO!OIOiOIOI 
'I j , : I 00 

01 ' I : i 1 II 1 I 
10jOIO;0;010111°1 02 

02 o;olo!o!olljo)oi 04 

03 
I ' ! I I ' , I : 
1°:°1°: 0'0,1:1 OJ I : ' I , 06 

04 oIOloro!l~oio!oi 
I i L ! I 

08 

05 0ioloI0:1io 1 0 OA 

o 06 o!O!OiO;l!l!oloi OC 
I I "j i : 
I I , ! I , I : 

07 °:°:°1°;1:11 11°1 OE 

08 0
1
0 I 

011 10'0 101 0
1 

1 : ' : I 1 10 

09 I I: I ' I I 

;0010;1;Oi OI110 i 12 

10 '0:0 0!lio11 ° : 'I 0' 14 

11 0!010[11° 1[1 0 16 

12 0!0101111'o10 ° 1 j I I 18 
, 

°:11 11°1 1 01 13 0:0 1A 
i 

14 o ° °i11l11O o! lC , I 
, 

011111111'o! 15 0:0 I , I 
IE 

16 010 
I 1!0 OiOIO ° 

I 
20 

O!O I 
17 It ° j 

010 
I 

110 22 

18 O! ° I! ~011 ° 0. 24 1 1 1 

19 I I i 1 0: 26 °IO'lO
i
Oll : 

: , 

o 20 0,0 1 ° 110iO oj 28 

21 0:0 110 1 1:0' 110 1 2A 
1 I I' i i 

1,1 ! ' ' o!oi 22 0:oi 1io: 1:1 2C , I I 1 : 

23 0:011101 1i 1'l 01 I : t ! I 
2E 

24 0!01 1!0'010101 30 

::llillot--
25 010111110 0,1 0; 32 

, I I i 

26 0!011 1 1IO'1!010i , Ii: ii, 34 

:' I I : I I 
27 10 ° 1:1;0 1:1 0' 36 

I i I I ! 
I 28 !01011:111:0iO!01 38 1 1 ' i : , ,I 1 ' 

! 
!O 0:1!1:1'011!0: 29 , : I ' ' : I ' 

3A 

o I I I, ,! 
30 iO:O!1;1:11:0,O 3C 

I 'I "I I 

31 joo111111111[0 3E 
I I: I ! 

During Receive Operation 

! Byte 1 II 
• I, I I I ' 1 

L,ne iOIO:EjLIL'P[PjII Hex 
I ",!::, 

00 ,0 0101°1,0;01011 1 01 
: I I I I I 
1 I! I ' ! I ' 

01 ,0'0:0:0:0'°11 11 03 
! I i I I 
i, ,t 1 ' ! I i 

02 i ° I ° 0 j 0 j 0 11 ° 11 OS 

I 03 010:01°10:1 1 11 07 

04 ° ° 010 110 ° 1 09 

05 0 ° 0 ° 1 ° 110C 

06 10 0iOlo 1:1 ° I! 00 
I 1 [ 

07 10 0:010 1 1 110F 

08 10 010!1 OiO'O'l 11 
1 I I I I I 

09 10 °1°11 0;0 1 11 13 I 

10 10 ° Oil Oil 01 11 15 II I ! 

i ,I I I 

11 ° °1°11°11 1 1 17 

12 10 01 0 1 1 ° ° 1 19 

I ! I I 
13 10 0;011 1:0 1 11 1B 

14 10 0: o! I, 1 i 1 ° 11 10 

15 001011i111 IF 

16 ° oil ° 0io ° 1 21 

17 ° ° [1 ° I 0 : ° 1 1 23 

I I i 
, 18 1010!1 ° Oil ° 1 25 

1 19 1
0 ° iIi ° ° it 1 1 27 

i 20 i ° i ° 1 i ° 1; ° I 011 29 

210! o! 1 : ° 111 1o! 1 : 1 2B I 
I !! I I I ! 

I ' 1 : , ! -, -, 

28 ,0 i 01,11 1, ° 10, I, 39 ! 
I !, I I 

! I I f I ! I 

29 ,0: 0'1 111 0: I, 1 : 3B i 

i " i I: 1--1 
30 : 0 0;1 1,1: 1 0,11 3D 
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LICS and LIC6 Addressing 

Ioe bus at TD time 

Byte 0 Byte 1 
.~---------.~ .~---------+~ 

o 1 2 3 4 5 6 7 o 1 2 3 4 5 6 7 

o 0 o 0 o 0 o 0 o 0 E L L L P I 

[1l L Transmit/receive 
Port on the LI C 

LIC position 
HUX extension 

• Byte 1, bit 2 identifies the Lie board in the Lie unit. 

- Bit 2 = 0: the scanner controls the lower board in the Lie unit. 
- Bit 2 = 1: the scanner controls the upper board in the Lie unit. 

• Byte 1, bits 3-5 indicates the Lie position in the Lie board. 

000 = Lie position 1 
001 = Lie position 2 
010 = Lie position 3 
011 = Lie position 4 
100 = Lie position 5 
101 = Lie position 6 
110 = Lie position 7 
111 = Lie position 8 

• Byte 1, bit 6 indicates the port of the Lie. 

- 0 = First port 
- 1 = Second port 

Lie type 5 has two ports. 
Lie type 6 has only one port. 

• Byte 1, bit 7 indicates the transmit or receive address. 

When bit 7 = 1: receive address. 
When bit 7 = 0: transmit address. 
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Port Position for Lie Type 5 and Lie Type 6 at 9.6 and 19.2 kbps 

LIC Position LIC Position 
2 3 4 5 6 7 8 1 2 345 6 7 8 

11 
U ! 

S 
1\ 
U 
X 
B 

;BO = B2 = B4;=IB6 = BB = 90 = 92 =1 p.0 
I I I X 

A 81 - 83 - 85 1- 87 - 89 - 91 - 93 - 95 ~ 

LLL = 000 001 010 011 100 101 110 111 III = 000 001 010 011 100 101 

I lower Board E = 0 I I Upper Board E = 1 

Port Position for Lie Type 6 at 56 kbps 

LIC PosHion LIC Position 
1 2 4 5 6 7 8 2 3 4 5 6 

-,-

s 64 68 72 76 S 80 84 88 
1·1 * -- * - * - * - p=o H * - * -- * --
U U 
X X 
A B 

LLl = 000 010 100 110 lLL = 000 010 100 

I Lower Board E = 0 I Upper Board E = 1 

* = The L1C cassette can be plugged in an odd position only. 

For plugging restrictions refer to "LlC Type 6, Plugging Limitations" on page 4-10. 

Note: UC type 5 and L1C type 6 are installed starting from line address 064. 

-

P=l 

110 111 

I 

7 8 

921 
*j- p=o 

I 

110 
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TSS Line Addressing for Lies 5-6 

During Transmit Operation 

~
--' ~ 

I By tel: 1 

line '0'0 E'l'lll'P'I' Hex I 
I I : : iii; : 

i ! ' , , I 1 I I I 

64 10!0:OiOIOio:010! 00 I 

65 10!01010101011101 
Ii' i I I I 

02 

66 I I : 1,1 
0;0'01 0:0 11 0 01 04 

67 0
1
0:010[0 111 01 06 

68 o O~O I 010 0 1 0:1 08 
I 

69 °iol o o 1 010 OA 

70 ioloi o 011 1 0 01 OC 

71 OiOIO 
I : 

o 1 110 OE 

72 o 0 o 1 o 0:00 10 

73 loloio 1'0 010 12 

74 o 0 o 1 o 1 o 0 14 

75 0 1 0 o 1 o 1 1 0 16 

76 o 0 o 1 1 0 o 0 18 

77 o 0,0 1 1 010 lA 

78 010 o 1 1 1 o 0 lC 

79 o 0 o 1 1 1 1 0 IE 

80 o 0 1 0 o 0 o 0 20 

81 o 0 1 0 o 0 1 0 22 

82 o 0 1 0 o 1 o 0 24 

83 o 0 '1 0 o 1 1 0 26 

84 o 011 o 1 000 28 

85 o 011 o 1 010 2A 

86 o 0 101 100 2C 

87 o 0 101 110 2E 

88 o 0 1 1 o 0 o 0 30 

89 o a 1 1 a 0 1 0 32 

90 o 0 1 1 a 1 o 0 34 

91 0,0 1 1 0 1 1 a 36 

92 001 1 1 000 38 

93 °i O
i
1 1 1 0i 1 a 3A 

94 a a 1 1 1 100 3C 

95 a a 1 1 1 1 1 a 3E 
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During Receive Operation 

i I Byte 1 1--1 
, line :0'0 E lilll'P'Ii Hex i 
l ; , I ' , ' , 

i I , , , 

I 
' , I I I I all! 

I 
64 1010:0:OjO'O 01 

, 1 I iii I I 

101010 1 010 
I 

65 1'1 o 1 11 03 

1010 
! 

66 I : ,0 0 o 1 0' 1 05 

67 10 0 a 0 a 1 1 1 07 

68 0'0 o 0 1 0 o 1 09 

69 o 0 a a 1 a 1 1 OC 

70 0,01 0 '0 1 1 o 11 00 

71 o 0 o 0 1 1 1 1 OF 

72 o'oio '1'010 '0 1 11 

73 o 0 o 1 o a 1 1 13 

74 o 0 o 1 o 1 o 1 15 

75 o 0 o 1 o 1 1 1 17 

76 o 0 o 1 1 0 o 1 19 

77 0,0 a 1 1 0 1 1 1B 

78 o 0 a 1 1 1 o 1 10 

79 o 0 o 1 1 1 1 1 IF 

80 o 0 1 0 o 0 o 1 21 

81 o 0 1 0 o 0 1 1 23 

82 o 0 1 0 o 1 o 1 25 

83 o 0 1 a o 1 1 1 27 

84 a a 1 0 1 a o 1 29 

85 o 0 1 0 1 0 1 1 2B 

86 a 0 1 0 1 1 a 1 2B 

87 o 0 1 0 1 1 1 1 2F 

88 001 1 0 001 31 

89 o 011 1 a all 33 

90 001 1 0 101 35 

91 o a 1 1 o 1 1 1 37 

92 o 0 1,1 1 0 o 1 39 

93 o 0:1,111 o 1 11 3B 

94 o 0 1 1 1 1 o 1 3D 

95 o 0 1 1 1 1 1 1 3F 

( '-\ 

I 
\." j 

,i 
I 

I 

Iii 

i ~ 
'" 



o 

o 
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o 

HPTSS Line Addressing 

Up to two lines can be addressed for each HPTSS, but only one is active at a 
time. 

Byte 1 bit 6 selects the port: 

• 0 = port 1 
• 1 = port 2 

Line numbers 1028 through 1031 are dedicated for HPTSS use. 

Adapter Line Tailgate 
Number Address Position 

3 Port 1 1028 0IQ-CO J2 
Port 2 1029 0IQ-CO Jl 

4 Port 1 1030 01Q-D0 J2 
Port 2 1031 0IQ-DO Jl 
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Token-Ring Adapter (TRA) Addressing 

Up to two TRMs can be installed on the 3745. 

They are addressed at TA time of the IOH. 
The TRM address is Included in the TA halfword of the IOH. 

• Byte 0, bit 0 is the lac connection. 

• Byte O. bits 1-4 is the type address and is equal to 1 0 0 1. 

• Byte O. bits 5-7 is the group address. This group address is unique and set 
to 0 0 O. 

• Byte 1. bit 4 Indicates the origin: 0 = Control program 
1 = MOSS 

• Byte 1, bit 5 indicates whether a TRM or a TIC IS addressed: 

- Bit 5 = 0 indicates a command to a TIC. 
- Bit 5 = 1 indicates a command to a TRM. 

• Byte 1, bit 6 is the slot address: 0 = Slot 1 
1 = Slot 2 

IDe bus at TA time IDe bus at TO time 

Byte e Byte Byte e 

o 1 2 3 4 5 6 7 e 1 2 3 4 5 6 7 e 1 2 3 4 5 6 7 e 1 

U A A A A B B B C C C C ~1 T S I o D D D D D D D D D 

Byte 

2 3 

D D 

4 5 6 7 

D D D D 

[, L com~,and UT ~ Rjl:! L Data bits 
~ Group ~ TRMI/2 

Type address TRM/TIC 
IOC address IOH/MIOH 

IOC bus at TA time 
Byte e Byte 1 

.~--------~ •• 4---------.. 

o 1 2 3 4 5 6 7 a 1 2 3 4 5 6 7 
TRM 

U A A A A B B B C C C C MT' S I 

1 e 1 e e 1 e o 0 o 0 1 0 

2 o 1 o 0 1 0 o 0 o 0 1 1 
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Token-Ring Line Addressing 

Two token-ring adapters (TRA) can be installed. 
See Figure 3-2 on page 3-4. 

The TRA is addressed at TA time of the IOH 

One TRM controls 2 TICs. Byte 1, bits 2 and 3 from the command are used to 
identify one of the TICs. 

• If bits 2 and 3 = 0 0, TIC 1 is addressed. 
• If bits 2 and 3 = 0 1, TIC 2 is addressed. 

The TIC is addressed when byte 1, bit 5 = O. 

Token-Ring Address 

TRM 

1 

2 

IOC bus at TA time 
Byte 0 Byte 1 

.~--------~~ .4--------~ 

e 1 2 3 4 5 6 7 e 1 2 3 4 5 6 7 
TIC 

U A A A A B B B C C C C M T S I 

1 o 1 o 0 1 0 o 0 o 0 o 8 

2 o 1 o 0 1 0 o 0 o 1 o 8 

3 8 100 1 0 o 0 o 0 8 1 

4 o 1 o 0 1 0 o 0 o 1 0 1 

Line numbers 1088 and 1091 are dedicated for TRSS use. 

TIC Line 
Number Address 

1 1888 

2 1889 

3 1898 

4 1891 
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-------------- ----------- ---

Adapter Bypass Mechanism 

For Line Adapters 

There is no bypass mechanism. Any missing LA must be replaced by a BPC 
card except if it is the last in the chain. 

For Channel Adapters 

• The bypass mechanism is under MOSS and NCP control through the CDF 
(at IPL time or by a 'shut-down' command). 

• The MOSS tells the CAs what the adapter configuration is on the bus (each 
CA must know if the preceding and the next adapter are present or not). 

• Two chains are involved is this mechanism: 
Cycle Steal Grant (CSG). 

- Autoselection chain. 
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Cycle Steal Grant (CSG) and Autoselection Mechanism for Model 170 

Without TPS and Without HPTSS 

T CA08 CA07 CA06 CAOS 
f CSG-bypass 
# #####################-----. 

D 

r 1 

###### 
# F # 

CSG-L 
######### 
# H J 

I I 
A A I I I I 
L D I I I 

: # R l J 

# #~ # #~ C ~# C # C ~# C 
A A A A 
L D L D 

~# R # ~# R 
# # # # 

# # sa mple # # # # 
# # # ###### # 
# # sample out #bypass # 
# ##################### # 
# sample out wrap dot # 
#################################### 

With TPS and HPTSS 

T 

B 

CA 07 
CSG-bypass 

D 

CA G5 

F 

C 

CSG-L 

BOARD GIG-AI 
T 

f 
# CSG-H 
# ###### ####### 

K # L M N P Q R # S # T # U V 

:~R ~##~C ~#r~~###f1~~####~c ~#~#C .: n :~s .: r 1 ~~ 
t·1 C C C C C I I C I I 

1 1 9 4 U 3 lJ 
LA12 LAll LAI0 LAG9 LAG4 

BOARD GIG-AI 
T 

LAG3 

CSG-H 

P A B- ~ A A C. ~ P A Bf- ~ A A I IRS S S SSE S E U 
C D L D C D L D C C M C C C CPS P S C 
1- R • R 1 i-- R I. R H H 

sa mple LA12 LAll LAIG LAG9 LAG4 LA03 
- '---

sample out bypass 

sample out wrap dot 

### CSG and sample paths defined by the bypass mechanism for this example of configuration 
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Cycle Steal Grant (CSG-L) Scenario for CAs 

As an answer to 'CSR' from any CA, the CCU raises 'CSG-L' line to the CAs. 

This line is propagated as follows: 

• INPUT: 

The first CA in the chain is looking at 'CSG-L' from the CCU. 

Other CAs are looking at: 

'CSG-through' line if the previous CA is in the chain. 

'CSG-bypass' line if the previous CA is not in the chain. 

• OUTPUT; 

The CA which has raised 'CSR' keeps the 'CSG' and breaks the chain. 

Other CAs raise: 

'CSG-through' if the next CA is in the chain. 

'CSG-bypass' If the next CA is not in the chain. 

One CA only can be looking at 'CSG-bypass' and one CA only can raise 
'CSG-bypass', the consequence is that only one CA or group of consecutive 
CAs can be missing on the bus. 

If a CA is TPS (CA01 in the drawing). the next CA must be replaced by a BPC 
card to propagate the 'CSG-through' line. 

Autoselection Scenario for CAs 

As an answer to 'level 3' interrupts from any CA, the CCU issues an IOH X'OF' 
to the bus. 

There is always one CA initially selected in the chain. 

This IOH start the propagation of the 'sample' line from the initially selected CA 
as follows: 

• INPUT: 

The first CA on the bus is looking at 'sample out wrap dot' from the last 
CA. 

Other CAs are looking at: 

'Sample' line if the previous CA is in the chain. 

'Sample-bypass' line if the previous CA is not in the chain 

• OUTPUT: 

The CA which is to be selected keeps the 'sample' and breaks the 
chain. 

The last CA on the bus raises 'sample out wrap dot'. 

Other CAs raise: 
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'Sample' if the next CA is in the chain. 

'Sample out-bypass' if the next CA is not in the chain. 

One CA only can be looking at 'sample-bypass' line and one CA only can raise 
'sample-bypass', the consequence is that only one CA or group of consecutive 
CAs can be missing on the bus. 

If a CA is TPS, the next CA must be replaced by a BPC card to propagate the 
'sample' line. 

BPC Card Installation Rules (Model 170) 

• Channels adapters: 
One BPC1 card is required in positions A2 and E2 for TPS. 

• Line adapters: 

If no TRA is installed: 

If no CSC is installed in position Q2: 
No BPC1 or BPC2 are required. 

If a CSC is installed in position Q2: 
One BPC1 is required in positions R2 and T2 if no CSC or CSP are 
installed in these positions. 

If a TRA is installed: 
One BPC1 is required in the free positions of the CSC and CSP cards. 
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Cycle Steal Grant (CSG) and Autoselection Mechanism for Model 130 With TPS 

T 
CSG-bypass 

BOARD 0IG-Al 
T 

.--1 CSG-L CSG-H 

B D F L S 

B-~ C"~ Bf-~ P A A A P A 
C D L D C D 
If- R .. R 11- R 

A 
C 

A I I R I I R P S ESE U 
L Dec M C C M CPS P S C 

.. R 1 H H 

sa mple LA04 LA03 

sample out bypass 

sample out wrap dot 

BPC1 card installation rules 

• Channels adapters: 
One BPC1 card is required in positions A2 and E2 for TPS. 

• Line Adapters: 

If no TRA is installed: No BPC1 or BPC2 are required. 

If a TRA is installed: 
One BPC1 is required in position Q2. One BPC1 is required in positions 
R2 and T2 if no CSP is installed. One BPC2 is required in position P2. 

If two TRAs are installed: 
One BPC1 is required in position Q2. One BPC1 is required in position 
R2 and T2 if no CSP is installed. 

Cycle Steal Grant (CSG) for Model 150 

BOARD 0IG-Al CSG-H 
T 

A B C D E F G H J K M N P Q R S 
r 1 r 1 r 1 r 1 r 1 r 1 r 1 r 1 

~ ~ 
r 1 r 1 r 1 r 1 r 1 

I I I I I I I I I I I I I I I I I I I I I I C I I I I 
I I I I I I I I I I I I I I I I R I I I I I I S I I I I S E U 
I I I I I I I I I I I I I I I I ~1 I I I I I I C I I I I P S C 

lJ lJ lJ lJ lJ lJ lJ lJ 1 lJ lJ lJ 9 l J l J 3 H 

BPC1 card installation rules 

• One BPC1 is required in position T2 if no CSP is installed. 
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o IOC Bus Scoping Routine 

o 

o 

o 

\ 

The purpose of the PIO scoping routine is to allow scoping of the PIO tags and 
data bus. 
The following adapters can be exercised using MIOH co~mands sent from the 
MOSS: 

• CAs 

• LAs 

How to Start the Routine 

1. Start the routine by calling routine WA01. 
DIAG= = > WA01 

2. Put in the ADP field the IOC bus number (1) on which scoping is planned. 
IOC adapter bus = 1 

ADP =1= = = > 1 

3. Put the adapter number in the LINE field 

LINE = = > 3 (for adapter 03) 

4 The screen should look like this: 

DIAG= = > WA01 ADP = = > LI N E = = > 3 OPT = = > N 

5. Then press SEND. 

A check is made to see if the selected IOC bus can be used, (checking of 
bits: enable, present, available, concurrent). 

If the conditions are not satisfied for the selection, a message: 

'ADAPTER NOT IN CDF', or 
'ADAPTER NOT INSTALLED', or 
'INVALID REQUEST' IS displayed. 

If the Inputs are correct. a message is then returned to the operator: 

'XXI 03 2 SELECTED - ENTER: Rooccdddd' 

I = xx may be TSS, H PTSS, TRSS. or CA 
2 = 03 is the adapter number (3-4 and 9-12) 

The first part of the message allows the operator to check that the right 
adapter is selected. The second part of the message prompts the operator 
to send the three parameters which define the MIOH operation. 
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Adapter Selection 

ENTER: 'Rooccdddd' THEN PRESS SEND. 
R : is mandatory 
00 : defines the OPTION (hexadecimal) 
cc . defines the COMMAND (hexadecimal) 
dddd : defines the DATA to/from adapter (hexadecimal) 

These parameters are checked: 
If the inputs are valid the MIOH operation is started according to the specified 
parameters. 
If the inputs are not valid, a message is then returned to the operator: 
'INVALID INPUTS - ENTER: Rooccdddd' 

Parameter Description 

Option '00': Four options are possible· 

1. '00' = '01' The requested MIOH is executed only once. The '01' option may 
be repeated as long as needed. A message is sent to the operator after 
each MIOH : 
'ENTER: R for another cycle or REE to leave' 

Therefore if the answer is 'R', the operator is prompted for another MIOH 
with the selected adapter: 
'ENTER: 'Rooccdddd' THEN PRESS SEND' 

This allows to perform a write followed by a read operation, because inputs 
may be different. 

2. '00' = '02' The requested MIOH is executed and loops on this MIOH until an 
error is found. The error is reported only once via a RAC. To continue 'G' 
(for go) has to be typed, the routine then loops indefinitely until the Power 
On Reset key is pressed or another error is found. 

3. '00' = '03' This option is identical to option '02', except that no checking is 
made. This allows looping about four times faster, and therefore easier 
scoping. The routine loops indefinitely until the Power On Reset key is 
pressed. 

4. '00' = '04' This option is reserved for the TSS, and is used to scope Adapter 
Level 1 and Level 2 interrupt requests to the CCU. 
Commands 10 to 21 can be used only with option 04. 
Because this option needs a Power On Reset on the CSP, each operation 

, lasts about 10 seconds. 

For option 04 at TO time on the IOC bus, byte 1 bit 5 will be ON for level 1 
interrupts and byte 0 bit 1 ON for level 2. 

o 

COMMAND (or MIOH operation) 'cc' Since the purpose of the scoplng routine 
is only to activate the bus lines and the tag lines on the IOC bus, it is only nec­
essary to be able to execute one type of write operation and the corresponding 
read operation to check the data previously written. (~ 
For this reason the command codes are limited to: ~, 
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RACs Generated 

RAe Meaning 

1. 'cc' = '01' Defines a write operation to any adapter type. TA values are 
automatically generated, according to the adapter type and the write opera­
tion defined for this adapter. 

2. 'cc' = '02' Defines a read operation from any adapter type. TA values are 
automatically generated, according to the adapter type and the read opera­
tion defined for this adapter. 

In loop mode, (OPTION '00' = '02' or '03'), when a read operation is 
requested, the first operation is a write in order to store the data in one 
register of the addressed adapter. All subsequent operations are read 
operations in order to recall the data from the register previously written. 

3. 'cc' = '10' Special for the TSS, requests to the selected adapter used with 
option 04 only, to reset the level 1 interrupt to the CCU. This level 1 is then 
tested at CCU level and a message: 
'LEVEL 1 INTRPT IS RESET' is displayed. 

4. 'cc' = '11' Special for the TSS, used with option 04 only, requests to the 
selected adapter to set the level 1 interrupt to the CCU. This level 1 is then 
tested at CCU level and a message: 
'LEVEL 1 INTRPT IS SET' is displayed. 

5. 'cc' = '20' Special for the TSS, used with option 04 only, requests to the 
selected adapter to reset the level 2 interrupt to the CCU. This level 2 is 
then tested at CCU level and a message: 
'LEVEL 2 INTRPT IS RESET' is displayed. 

6. 'cc' = '21' Special for the TSS, used with option 04 only, requests to the 
selected adapter to set the level 2 interrupt to the CCU. This level 2 is then 
tested at CCU level and a message: 
'LEVEL 2 INTRPT IS SET' is displayed. 

DATA: 'dddd' (mandatory for any command) defines either: 

• The data (TO value) sent to the adapter through the IOC bus at TO time 
during a write operation or, 

• The data (TO value) received from the adapter through the IOC bus at TO 
time during a read operation. 

For example, data can be hexadecimal: 
'5555', ' AAAA', .... 

When the scoping routine does not run, the following RACs are generated. 
These RACs must not be entered with the BRC function. 
Run the corresponding adapter diagnostic. 

231 Unexpected interrupt CA operation 
232 Unexpected interrupt TSS operation 
233 Unexpected interrupt HPTSS operation 
234 Unexpected interrupt TRSS operation 
235 Level 2 not set by TSS or H PTSS 
236 Level 2 not reset by TSS or H PTSS 
237 Level 1 not set by TSS 
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ERe Meaning 

Error Bit (ERR) 

238 Level 1 not reset by TSS 
241 Unexpected data from CA 
242 Unexpected data from TSS 
243 Unexpected data from HPTSS 
244 Unexpected data from TRSS 

The error reference codes displayed with the RAC have the following meanings: 

0001 Error during selection 
0002 Error during write (01 operation) 
0003 Error during read (02 operation) 
0004 Error during first write (02 requested) 

The error bit patternsdisplayed with the RAC have the following meanings: 

For RACs 231 to 238: 

Byte 0 

Bit 0 = CA to CCU level 1 
Bit 1 = CA to CCU level 3 
Bit 2 = CA to MOSS level 1 
Bit 3 = CA to MOSS level 4 
Bit 4 = TSS to CCU level 1 
Bit 5 = TSS to CCU level 2 
Bit 6 = Not used 
Bit 7 = TSS to MOSS level 4 

Byte 1 

Bit 0 = MOSS level 1 IOC time out 
Bit 1 = MOSS level 1 IOC invalid CCW 
Bit 2 = MOSS level 1 IOC other error 
Bit 3 = CCU level 1 SAR parity error 
Bit 4 = CCU level 1 IOC time out 
Bit 5 = CCU level 1 IOC invalid CCW 
Bit 6 = CCU level 1 IOC other error 
Bit 7 = CA to MOSS level 1 CAIPL 

For RACs 241 to 244: 

ERR bits = Data received from the adapter 
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o Examples of Seoping Routine on Bus Terminator 

o 

II 

I 

il o 

.10 

A good quality oscilloscope is required (high luminosity). 

For pin locations, see '·Bus Terminator (TERMI) Connector Pin Assignments'· on 
page 3-55. 

Channel Adapter or Token-Ring Adapter 

CA 05 or TRA 1 
Options: 02 or 03 
Command: 02 (read) 
Data: 'AAAA' 

Oscilloscope: 
Sync: + 10 line 
Calibration: 0.5 J-Ls 

+ 10 cycle option 2 = 40 ms 
+ 10 cycle option 3 = 13 ms 

3V- - -

8V ---' 

3V- - -

8V __ .-J 

+IO 
3 !ls 

TA time 
1.5 !ls 

TD time 
8.5 !ls 

I ~ 

L 

Wl_ 
Byte 8-1 not 
significant 
for CA 

For TRA, see 
page 3-42 

Bytes 8-1 
Data bits 
(AAAA) 
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TSS or HPTSS 

LSS 03 or HSS 04 
Options: 02 or 03 
Command: 02 (read) 
Data: 'AAAA' 

Oscilloscope: 
Sync: + 10 line 
Calibration. 2,us 

+ 10 cycle option 2 = 40 ms 
+ 10 cycle option 3 = 13 ms 

3V- - -

0V--......J 

3V- - -

0V-----' 

+10 Line 
12 Jls 

TA time 
2 Jls 

TO time 
1 Jls 

.. ~---.... ~ I ~ 

lJlL.--_ 
Byte 0-1 

For LSS, and 
HSS, see 
page 3-32 

Bytes 0-1 

Data bits 
(AAAA) 

At TA time, for LSS 03 (TSS): 
Byte 0 bits P, 3, and 7 are ON 
Byte 1 bits 1 and 3 are ON 

At TA time, for HSS 04 (HPTSS): 
Byte 0 bits P, 2, and 7 are ON 
Byte 1 bits 1 and 3 are ON 
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o Bus Terminator (TERMI) Connector Pin Assignments 

1i02~ 1!13; ~X02 ~X13 ZB I I I I ZA 

t'122 W33 X22 X33 

Basic Board Rear Side, TERMI Location 

ZB 

0 
+ TA Tag. \'122 t'102 + Data Byte 1 Bit P 
+ TD Tag .. t'!23 t'103 + Data Byte 1 Bit 0 
+ IO Tag. t'J24 ~'J04 + Data Byte 1 Bit 1 
+ OUT Tag i'125 t'J05 + Data Byte 1 Bit 2 
+ Halt Tag. t'J26 ~'106 + Data Byte 1 Bit 3 
+ CS Req. Priority. \'J27 vJ07 + Data Byte 1 Bit 4 
+ Level 2 Priority. ~oJ28 \oJ08 Ground 
+ Valid Byte. \'J29 t'J09 + Data Byte 1 Bit 5 
+ ~'lodi fi er. \oJ30 ~oJ10 + Data Byte 1 Bit 6 

0 
+ End of Chaine. i'131 \oJ11 + Data Byte 1 Bit 7 
+ Parity Valid. i'J32 toJ12 + Reset Tag 
+ Valid Halfword. t'!33 ~oJ13 + CA Nohold 

+ IRR . X22 X02 + CA MOSS paR 
+ CS Req. Low (CA). X23 X03 + CA Level 1 to NOSS 
+ CS Req. High (CS) X24 X04 + CA Level 4 to MOSS 
+ Data Byte 0 Bit P X25 X05 + CA CSG Bypass 

10 + Data Byte 0 Bit 0 X26 X06 + CA CSG Bypass 
+ Data Byte 0 Bit 1 X27 X07 + CA Valid Feed Auto 

I· + Data Byte a Bit 2 X28 X08 Ground 
+ Data Byte 0 Bit 3 X29 X09 + CA Valid Feed Auto 
+ Data Byte 0 Bit 4 X30 X10 + CA Sample Bypass 
+ Data Byte 0 Bit 5 X31 Xll + CA Sample Bypass 
+ Data Byte 0 Bit 6 X32 X12 + CA Sample Wrap DOT 
+ Data Byte 0 Bit 7 X33 X13 + CS Grant Low 

ZA 

o 
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Chapter 4. Transmission Subsystem (TSS) 
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Single Multiplexer Card (SMUXA/B) 
SMUX Functions 
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3745 Data Flow 

To 
Hosts 

css 

TPS 

MOSS 

FDO HDD 

TSS 

CA (Up to 4) LSS CUp to 6.) 

IOC: Bus 
CAOR CAL ....... --~--~ ... 

TRSS 

HPTSS 

HSS (Up to 2.) 

OMA BUR 

.~ PCSS 

JAPC 

MSC 

Local Console 
Remote/Alternate Console 
RSF 

(. The number of LSS+HSS does not exceed 6) 
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The TSS consists of low-speed scanners (LSSs) associated to LlC a board 
through serial links. 

LSSs 

IOC bus LSS Seri al 1 ink 

LIBs 

LIC unit ========1 

========1 
'--------' 

1 

Transmission 
interface 

However, it is possible to connect any LlC board to any low-speed scanner 
(LSS) by simply moving the serial link cables. 

IOC 
bus 

f-----I-
L-_-----l 

1-----1-

Transmission 
i nt€rface 
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Low-Speed Scanner (LSS) 

Definition 
A low-speed scanner (LSS) is located on a communication scanner card (CSC) 
consisting of: 

• A communication scanner processor (CSP) 
• A front-end scanner low-speed (FESL). 

esc 

lOC bus FESL Serial link 
CSP 

FES FESA 

Communication Scanner Processor (CSP) 
The communication scanner processor (CSP): 

• Supports various line protocols with partial handling of the data link control 
for SSC and SDLC lines. (The microcode allows the implementation of spe-

o 

cific customer protocols.) ( '\ 
• Provides character buffering and cycle steal transfer into CCU main storage \~ __ / 
• Supports start-stop with: 8/5, 917, 10/7, 10/8, 11/8 bits, SSC (EBCDIC, ASCII), 

SOLC, DIAL, X.21 native and X.21 bis 
• Controls transmission interfaces 
• Handles a variable number of lines depending on the protocol and trans-

mission speed 
• Provides four types of operating mode with NCP/EP 
• Performs the checkout of the ROS code 
• Interconnects the lac buses through the receivers and drivers. 

Front-End Scanner Low-Speed (FESL) 
The front-end scanner low-speed (FESL) provides logical connection between 
the CSP and the LlC unit. It is composed of: 

• The front-end scanner (FES) 
• The front-end scanner adapter (FESA). 

FES: It is composed of two layers: 

• The front-end layer serializes and deserializes the characters, provides line 
service management depending on the protocols and exchanges the char­
acters with the scanner processor. 

• The scanner base layer communicates with the CSP via several paths: 
An asynchronous path is used by the CSP microcode to initialize and 
send commands to the FESL and the LlCs. 
A cycle steal path supports data exchange of one halfword with the CSP 
control store. 

An interrupt mechanism is used to request line service management. 
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Lie Board 

Definition 

FESA: The FE SA converts FES parallel data into a serialized bit stream and 
conversely to communicate with the LlC units. In addition, the FESA performs 
modem-in control lead confirmation. 

A line interface coupler (LlC) board consists of: 

• Multiplexer cards (MUXs) and 
• Line interface coupler cards (LlCs). 

Depending on the type of LlC implemented, the above elements are named: 

LlB1 for LlCs 1 to 4 on models 150-170 
LlB2 for LlCs 5 and 6 on models 150-170 
LlB3 for LlCs 1 to 4 on model 150. 

Model 130: NO Model 130: NO 
150: LIBI 150: LIB2 
170: LIBI 170: LIB2 

Model 130: NO Model 130: NO 
150: LIB3 150: NO 
170: LIBI 170: UBI 

UB2 
or 

Boards viewed from the rear 
part of the machine 

Multiplexer Card (MUX) 

Double Multiplexer ,Card (DMUX) 
DMUX is associated with LlC1s to LlC4s on LlB1. 

It provides two serial link attachments to connect to two scanner units. Each of 
them: 

• Converts the serial link bit stream in a suitable form for LlC buses 
• Performs the serial link clock recovery, synchronization, and repowering 
• Manages LlC control and clocking. 

The first MUX can attach up to: 

• 8 LlCs to one scanner if the second one is not used. 
• 4 LlCs to one scanner and the second MUX either (see TSS definition). 
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Serial 
f'lUX fvlUX ====== 4 LIes type 

1 i nk 1, 2 or 4 

8 LIes type 
1, 2 or 4 

Seri al Serial 
t·1UX fvlUX ====== 4 LIes type 

1; nk 1; nk 1, 2 or 4 

(~--\ 

Single MUltiplexer Card (SMUX) '\~ __ J 
SMUXA and SMUXB are slightly different in packaging but are functionally iden-
tical. 

• SMUXA is associated with eight LlC type 5 and LlC type 6 on lower LlB2. 
• SMUXB is associated with eight LlC type 5 and LlC type 6 on upper LlB2. 

Depending on the transmission rate in a given LlB2, only one scanner may be 
needed for that LlB2. In that case, the SMUXB only bypasses the signals and 
controls from the SMUXA to the upper LlB2. 

High speed Medium speed 

Serial 
S S 

1; nk M LIB2 M LIB2 
U (8 LICs) U (8 LIes) 
x x 
B B 

S S 
M LIB2 M LIB2 
U (8 LICs) U (8 LIes) 

Seri al X Seri a 1 X 
A A 

1 ink 1; nk 

The SMUX cards provide one or two serial link attachment(s) to one or two 
scanner unit(s). Each of them: 

• Converts the serial link bit stream in a suitable form for LlC buses 
• Performs the serial link clock recovery, synchronisation and repowering 
• Manages LlC control and clocking 
• Provides 1 MHz clock signal to the LlC type 5 and LlC type 6 
• Provides a 4-bit, transmit level bus to the LlC type 5 DCEs. 
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Line Interface Coupler (LIC) 

One line interface coupler (LlC) attaches up to four FOX/HOX lines to the con­
troller. Two main families of LlCs are available: 

1. Types 1 to 4 (OTE functionally) to attach up to four: 

• Stand-alone OCEs and/or 
• Direct-attached OTEs. 

2. Types 5 and 6 (OTE plus OCE functions) to attach up to two telecommuni­
cation lines. 

LIC Types 1 to 4 Characteristics 

lie Type 2 lie Type 4A 
Lie Type 4B 

lie Type 1 lie Type 3 high-speed 
(RPQ) (note 5) (note 4) 

(note 4) 

V.24 (RS-232C), 
V.25 autocall US wldeband. 

Line interface 
(RS-366), ServIces 8751, 

V.35 hIgh-speed 
X.21 medlum-

X.21 hIgh-speed 
X.21 bls 8801 and 8803 speed 
X.20 bls Bell 303 
V.25 bls 

Transmission 
Up to Up to Up to 

Up to 9600 bps 
Up to 

speed 
19 200 bps 230 400 bps 256 000 bps 

(Note 1) 
256 000 bps 

(Note 1) (Note 1) (Note 1) (Note 1) 

Number of lines Up to four One One Up to four One 

Transfer mode 
Half-duplex or Half-duplex or Half-duplex or Half-duplex or Half-duplex or 
duplex duplex duplex duplex duplex 

Protocols 
Start-stop, BSe, 

BSe and SOLe Bse and SOLe SOLe SOLe 
SOLe 

DTE clocking Up to 
Not allowed Not allowed Not allowed Not allowed 

(Note 2) 19200'bps 

Direct attach- Up to 
Not allowed 

Up to 
Up to 9600 bps 

From 19 200 to 
ment (Note 3) 19 200 bps 245 760 bps 245 760 bps 

Notes: 

1. The total number of LlCs per CSC is not limited by performance consider-
ations (refer to "Selective Scanning" on page 4-45 for description). 

2. Called 'internal clock' on COF information screen. 
3. Direct attachment allowed with internal clock function (ICF). 
4. LlC type 4A and LlC type 4B are physically identical (same part number). 

The microcode sets the LlC to the appropriate type at set mode time. 
5. Lie type 2 is available only on RPQ basis. 
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LIC Types 5/6 Characteristics 

LlC Type 5 LlC Type 6 

Normal quality or ~OS, local loop, or 
Line interface M.1020/1025 4-wire tele- unloaded baseband 

communication lines 4-wire lines 

· 4800 bps · 9600 bps 
Transmission · 9600 bps · 19 200 bps 
speed · 14 400 bps · 56 000 bps 

Number of lines Two One 

Transfer mode Half-duplex or duplex Half-duplex or duplex 

Protocols BSC and SOLC BSC and SOLC 

DTE clocking Not allowed Not allowed 

Direct attach-
Not allowed Not allowed 

ment 

Lie Type 6, Plugging Limitations 
Speeds ~ 19 200 bps 

Line Weights 

The L1C type 6 can be plugged contiguously in all card positions of the 
board. 

Speed = 56 000 bps 
Only the odd position out of a pair (even/odd) of card positions can be 
used to plug the L1C type 6. In this case: 

• The L1C type 6 must be plugged in the odd position., 
• Any attempt to plug a L1C in the empty position associated with the 

L1C type 6 makes the latter inoperative with its yellow LED flashing to 
signal that condition. 

• Any COF change involving a 56 000 bps L1C 6 plugged in even position 
will be ignored. 

The weight of a line is a value (0.4 through 100) that represents the percentage 
of scanner occupation. The total weight of all the lines connected to a scanner 
must be less than or equal to 100. 

The maximum number of L1C positions supported per low-speed scanner 
depends on the line with the highest transmission speed connected to the 
scanner, and is limited to: 

• Eight L1C1s to L1C4s per scanner (L1B1), or 
• Four L1C1s to L1C4s per scanner (L1B3, on model 150 only), or 
• Sixteen L1C type 5 or L1C type 6 per scanner (L1B2) 

For each speed, L1C types 1/4A/5 have two weights per protocol depending on 
the number of L1Cs per scanner. 
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Inactive Lines 

The line weight can be calculated by using the formula: 

Speed (bps) 
\oJei ght = -----

K 

where K is specified by the chart below: 

LlC Types 1/4A/5 LlC Types 3/4B/6 

Number of L1C 1/4A or 
Line Protocol Number of L1C 5 Pairs 

per LSS 

S4 >4 

SOLC FOX 1920 1536 2560 

• SDLC HDX 
• BSC EBCDIC NCP 3456 3072 4052 
• BSC EP 

BSC ASCII NCP 2420 2016 3041 

Start/stop (burst 43 x B, where B is the number of bits/character 
mode) (for example 430 if 10-bit characters) 

Refer to the Connection and Integration Guide, SA33-0129 Appendix B, for more 
information to calculate the line weights. 

Complete information to populate the 3745 properly can be displayed or printed 
from the 3745 Configuration Program diskette, GA33-0093 running in any IBM 
pc. 

Unlike earlier communication controllers, 3745 LlCs are not scanned if all the 
lines connected to them are inactive, and hence do not load the scanner. 

LIC Internal Clock Function (ICF) 

Implemented on each LlC 1 to 4, the internal clock function (ICF) provides the 
clock control to: 

• Non-clocked DCEs 
• Direct-attached terminals. 
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Serial Link (SL) 

A serial link interconnects a L1C board and a scanner unit via MUX and CSC 
cards. 

Communication Scanner Processor (CSP) 

Components 

The communication scanner processor (CSP) operates under the control of the 
scanner microcode loaded from the hard disk drive or diskette drive into CSP 
storage during IML. 

The CSP is located on the communication scanner card (CSC). 

As shown on the next data flow the CSP: 

(A) Connects to the IOC bus to receive or transmit data and controls 

(8) Executes the instructions of the microcode to transmit and receive data, 
supports the link protocols, translates characters, and controls the com­
munication interface. 

(C) Stores the microcode, the transmitted/received data, the line interface 
parameters, and the diagnostics 

(0) Provides registers in local storage for current CSP operation and perma­
nent code in the ROS to start the microcode I PL. 

(E) Controls the storage and manages (by hardware only) the cycle steal 
with the FES L. 

(F) Controls the CSP interrupts. 

(G) Provides control storage address compare, and generates a CSP inter­
rupt when the selected address is encountered. 

(H) Detects and reports the CSP errors via the CSP error register. 

(I) Generates clocking signals to the processor, to the FESL and their asso­
ciated logic from the basic 49.152 MHz clock. 
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Local Storage 

The local storage is 128 bytes long (64 halfwords) addressed by byte or by 
halfword. It is organized in 16 blocks (or pages) of eight local storage registers 
(LSRs), each of them being one-byte long, used to store the microcode pointers, 
the cycle steal and command queue control blocks, the program status words, 
and working register. 

The local storage registers can be displayed or altered from the operator 
console, using the TSS functions. 

Read-Only Storage 

Control Storage 

The read-only storage (ROS) is 8K bytes long (4K halfwords) addressed by 
halfwords. It includes all the permanent code needed to IML or dump the 
microcode and to perform diagnostics. 

The ROS can be displayed from the operator console, using the TSS functions. 

The control storage is 64K halfwords long addressed by halfword. 

In each module, an error checking and correction (ECC) mechanism detects 
and corrects the single or double bit errors (soft or hard) of that module. 

When an unrecoverable double error is detected, register X'03' bit 1 is set ON, 
a hardstop condition is raised, and two data bytes with parity are sent to the 
CCU. 

The control storage is used to store: 

• The scanner microcode. 
• The buffers for the transmitted and received data, and the line control 

blocks and parameters. 
• Tables and service buffers. 

The control storage can be displayed or altered from the operator console, 
using the TSS functions. 

CSP External Registers 

The CSP uses 32 eight-bit external registers located in the main communication 
scanner components: lac bus connection, address compare, error reporting, 
and front-end scanner. 

The external registers are connected to the esp via the data in (odd) bus 
during read operations, and data out (odd) bus during write operations. Their 
bits are set ON or OFF by the hardware or the microcode. 

The external registers can be displayed or altered from the operator console, 
using the TSS functions. 
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o Address Function 

00 Miscellaneous control 
01 lac bus control 
02 lac bus service 
03 CSP error 
04 CSP miscellaneous 
05 External interrupt request 
06 Not used 
07 Synchro/configuration data set 
08 Not used 
09 Not used 
OA Fast get line 10 byte 0 
OB Fast get line 10 byte 1 
OC Scanner alternate address 
10 Extended interrupt request 
11 Not used o 
12 Interrupt request line interface address 
13 Asynchronous access RAM AlBIC 
14 Data inlout 
15 Asynchronous access RAM AlBIC 
16 Asynchronous operation status 
17 FESL general command 
18 Not used 
19 pel/IO interrupt level request 
1A Current CSP interrupt 
1B Address compare control 
1C Address compare byte 0 
10 Address compare byte 1 
1E CSP interrupt masks 
1F local storaOfr oaae reaister (hex) 

o 
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CCU/CSP Register Use 

The CSP external registers are used by the following operations: 

• Program-initiated operation (PIO) 
• Adapter-initiated operation (AID) 
• Interrupt operation. 

Ping/Pong Buffers 

Two half-word registers, called the ping and pong buffers, located in the local 
storage, are alternately connected to the IOC bus in flip/flop mode. 

They are used for transferring commands, data, and control words between the 
IOC bus and the esp. 

Switching from one buffer to the other is controlled by the IOC logic. 

Processor Characteristics 

Program Levels 

Clock 

The interrupts are raised by the microcode (all levels) or by hardware (levels 0, 
1, and 2). Levels 0 through 3 can be masked by the microcode. 

Level Function 

0 Error handling and address compare 
1 ceu instruction processing 
2 FESL interrupt processing 
3 Queue and command processing 
4 Not used 
5 Not used 
6 Not used 
7 Timer control and disconnect stop initialization 

An oscillator on the esc card provides the 49.152 MHz square wave to gen­
erate the scanner processor's clock. The 49.152 MHz is also sent to the FES 
and FESA for clock generation. 

Two other clocks are generated in the esp: 

• A 100 ms clock used for timer purposes 
• A 15.4 f.lS clock used to refresh the storage. 

Error Management 

Internal CSP errors detected by the CSP hardware cause a CSP hardstop. Two 
bytes of status information are presented by the CSP either to the eeu control 
program (NCP) or to the MOSS after the hardstop condition is detected. 
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Hardstop 
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A hardstop condition is handled by the CSP hardware as follows: 

1. A permanent cycle steal request is forced internally to the CSP processor, 
preventing any cycle steal operation. 

Cycle steal having the highest priority with CSP storage, the CSP microcode 
processing stops, but the CSP clocks keep running. 

• A level 1 interrupt request is presented to the CCU control program 
(NCP) if the CSP is in 'Connect' mode. 

• A level 4 interrupt request is presented to the MOSS processor control 
program if the CSP is in 'Disconnect' mode. 

2. The CCU control program (NCP) responds to its level 1 interrupt request by 
sending a 'get error status' command, as long as the CSP which has raised 
the the level 1 is found. 

The CSP then sends the two bytes of 'error status type hardstop' if the CSP 
clocks are not stopped by the hardstop condition. 

3. The MOSS control program responds to its level 4 interrupt req.uest by 
sending a 'get command completion' command. The CSP then sends the 
two bytes of 'MOSS command completion' if the CSP clocks are not stopped 
by the hardstop condition. Then the MOSS control program sends a 'get 
error status' command to which the CSP responds with the two bytes of 
'error status type hardstop'. 

"\ 
The error status type hardstop does not transit through the ping/pong buffers, ~ __ / 
but is directly presented on the IOC bus data bytes. 

Scanner States 

The hardstop is reset from the CCU or the MOSS via a programmed reset 
command or a general reset. 

The state of a scanner is shown on the console display (refer to the 3745 
Service Functions, SY33-2069). The state may be: 

Inoperative 

Initialized 

Connected 

The scanner is inoperative when it is not in any other state. 

The scanner is initialized when the CSP is loaded with the 
microcode and the FESL storage is initialized to all zeros. 
There is no operation with the control program. 

The scanner is connected when it runs under control of the 
control program. Errors on CCU 110 instructions are reported 
to the control program, and errors on MOSS 110 instructions to 
the MOSS. 

Disconnected The scanner is disconnected when it does not run under 
control of the control program but under control of the MOSS 
microcode. 

Only MOSS I/O instructions are executed. Any instructions 
from the CCU are not answered. 

When disconnected from the control program, the scanner may 
be: 
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Running (disconnected-go) 
The scanner can be in this state while being IMLed, 
dumped, or being fixed using the TSS services. 

Stopped (disconnected-stop) 
The microcode continues to react to the MOSS 
instructions. The scanner can be in this state while 
being fixed using the TSS services. 

Any errors are reported to the MOSS. 

The scanner may be disconnected by the: 

• Operator when entering a service command (stop or 
address compare with the stop option selected, for 
example) 

• Microcode when certain errors are detected (a eeu inter­
rupt level 1 is requested with the disconnect indication). 

Resetting a esp can be done by: 

• A specific power ON reset (PaR) line coming from the power box for each 
esp. 

• A programmed reset Pia for each esp, sent by the control program or by 
the TSS services (operator console). 

In these two cases, the state of the esp is reset. In case of individua1 paR, the 
MOSS microcode waits 12 s, before attempting to start an operation with the 
esp again. 

pT t- pee 

IOC programmed reset 

POR 

+ esc 

~ 
FES 

FESA 

Serial link 

OrvlUX +--Hot p 1 Ltg 
or S~lUX 

~ 
I I 

L-__ --..~ 
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Power ON Reset 

Programmed Reset 

When the CCU activates the line paR (on the lac bus) during a general IPL or 
a power ON, the register X'04' bit 2 is set in every scanner, which: 

1. Forces a CSP interrupt level 0. 

2. Starts microcode execution at address 0, initiating the following functions: 

• General reset with a reset of the CSP storage 
• Start of ROS diagnostics 
• Reset of clocks 
• Reset of external registers X'03' (CSP error) and X'OB' (error 

indicators/bad parity generator). 

3. Disables the lac bus and reset the FESL (by setting ON the reset adapter). 
The L1Cs and ICFs are reset at the same time. 

The control program can reset a specific scanner by sending a write command 
in Pia mode, with the operation code 'programmed reset', along with the 
scanner address. 

This command is latched on external register X'04' bit 1, then, the selected 
scanner: 

1. Disables the hardstop (X'04' bit 3 ON). 

2. Starts the microcode at level 0 address 0, with a jump to the end of diag­
nostics to wait for a dump or re-IML. 

3. Resets the interrupt requests to the MOSS and CCU (X'OS' bits 0 and 2 ON). 

4. Stops the connected FESL (FESL status: freeze) but the storages of the CSP 
and FESL are not reset and the CSP storage can be dumped. 

The 'reset to adapter' is activated by the microcode, rising the X'04' bit 2 during 
a few instructions. 

Scanner Commands 

The following commands may be used from the operator console to modify the 
scanner state. 

Current State 
Possible Scanner 

Resulting State 
Commands 

Stop Disconnected/stop 

Connected 
Reset Reset 
Dump Reset 
IML Initialized 

Stop Disconnected/stop 

Disconnected/go 
Reset Reset 
Dump Reset 
IML Initialized 
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o Current State 
Possible Scanner 

Resulting State 
Commands 

Start Disconnected/go 

Disconnected/stop 
Reset Reset 
Dump Reset 
IML Initialized 

Reset Reset Reset 
or Dump Reset 
Unknown mode IML Initialized 

Stop Disconnected/stop 
Connect Connected 

Initialized Reset Reset 
Dump Reset 
IML Initialized 

Reset Reset 
o 

Inoperative pump Reset 
IML Initialized 

o 

liO 

o 
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Front-End Scanner (FES) o 

Throughput 

Data Flow 

The front-end scanner (FES) is an adapter of the CSP. It is part of the communi­
cation scanner card (CSC). Its scanning circuit supports, under the control of 
the CSP, a wide range of protocols and line interfaces. 

The FES maximum throughput varies from 256 kbps (for one line attached), to 
307.2 kbps (for 32 lines at 9600 bps distributed over eight LlCs). 

The throughput is spread over the LlCs up to the last one enabled on the LlC 
unit. If only one LlC is enabled, all the throughput is devoted to that LlC. 

As shown on the next data flow, the FES: 

(A) Controls the FES timing, the exchange with the CSP, and the RAM opera­
tion. 

(8) Controls the transfer of characters between the front-end and the CSP. 

(C) Handles the data halfwords coming from or going to the control storage. 

(0) Provides cycle steal control for the CSP. /-", 
i 

(E) Interrupts the CSP on level 2 for buffer and data management, and for ,~ 
error reporting. 

(F) Serializes/deserializes the data bits transmitted to or received from the 
FESA. 

(G) Provides line services related to link protocol and modem control by 
managing the LlCs via the FESA and the serial link. 
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Storages 

The FES includes three random access storages (RAMs): 

o • RAM A for character service 
• RAM B for bit service 
• RAM C for line service. 
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FESL Reset 

FESL Reset Flow 

These RAMs are used in receive and transmit, and give a total of 4x64 
halfwords per RAM. 

256 

The FES storages can be displayed or altered from the operator console, using 
the TSS functions. 

The FES (part of the esc card) can be reset from the CSP by a programmed 
reset. The FES reset is sent to the FESA to reset: 

• The FESA 
• The MUXs 
• The attached LlCs. 

CSP microcode 

POR Microcode 
programmed reset 

R'B4' J 
'--'-r~-+---set Iresetl 

----------x------~ 

I 
FESL -x---------------x------, 

~ FES + 
Reset FES latches 

I 
Reset FES RAM 

I 
FES freeze 

FESA 
Reset tag 

~ 
Reset FESA latches 

I 
Reset FE SA RAM 

X '17 I 

FES freeze 
Reset FES RAM 

Reset FES latches 

Control reg. X'A ' 
......----r-----.r---, Ad d r e e 

Reset FESA latches 

Serial link 
to MUX 
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Power ON Reset 

The FES 'reset line' signal is driven by CSP R'04' bit 2. This bit is set by the 
hardware in case of paR, or by the microcode in case of programmed reset. It 
is reset by the microcode. This 'FES reset' sig'nal: 

1. Resets the FES latches and sets the FESA reset tag. 
2. Disables the lines between the CSP and the FES. 
3. Resets the FES RAMs: all bits are set to zero and the correct parities are 

written. 
4. Stops all scanning (the FES remains in the freeze state after this reset). 

The reset tag from FES starts the following sequence in the FESA: 

1. Reset FESA latches and set FESA serial link to 'no transmission'. 
2. When reset OFF. reset FE SA RAMs. 
3. Then, set FESA to normal mode. 

Programmed Reset 

The FESA can also be reset by the microcode by setting bits 0, 1, and 2 of the 
control regjster common address X' A' with line address '00'. 

• Bit a resets FESA latches and sets FE SA serial link to 'no transmission'. 
• Bit 1 resets FESA RAMs. 
• Bit 2 freezes FESA. 
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Front-End Scanner Adapter (FESA) 

FESA Data Flow 

The front-end scanner adapter (FESA) is the third part of the esc card 

The first purpose of the FESA is to convert the FES parallel bus into the serial 
link bit stream and conversely. 

The FESA data flow shows: 

• The interconnection of FESA with the two serial link processors (inbound 
and outbound). 

• The FE SA to FES interconnection. 

• The internal organization around the FESA RAMs to manage the data and 
control information exchanged by the FES and the serial link. 
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FESA-CSP Interconnection 

The FESA level 2 interrupt tag allows the FESA to directly communicate with the 
CSP. 

FESA-Serial Link Interconnection 

The FESA is connected to the associated LlC units (through the DMUX/SMUX 
cards) by means of two twisted pairs: 

• One pair for the outgoing frames (outbound serial link) 
• One pair for the incoming frames (inbound serial link). 
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FESA Description 

The FESA converts FES parallel data into a serial bit stream. 

Three RAMs are implemented in the FESA to be used as LlC/MUX registers 
(inbound and outbound control RAMs), and to be used as data buffer during the 
process (data RAM). 

• The outbound control RAM stores the FES and microcode commands to 
MUX and LlCs (set mode) before being carried by the proper slots of the 
outgoing frames sent on the outbound serial link. 

• The inbound control RAM stores the MUX and LlC registers information 
sent by the LlCs, and transferred to the CSP on microcode request. 

• During the transmit and receive process, the data RAM stores data and 
control bits for each line. The FESA uses the RAM as a working area to 
serialize and assemble the data bursts. 

Each RAM is divided into 32 areas (one area per line). In the control RAMs, 
each area contains the line register information. 

The RAMs are time-shared by the FES and the two serial link interconnections 
(inbound and outbound). 

The FESA synchronizes the various RAM requests. It monitors the FES RAM 
access requests and monitors the outbound and inbound serial link frames. 

RAMs can be displayed or altered, using the TSS functions. 

In addition, the FESA: 

• Controls the FES scanning mechanism by generating the LlC present and 
the Lie wideband patterns 

• Controls the modem-in leads according to parameters loaded by microcode 
in the FESA control RAMs 

• Detects and reports the errors occurring on the LlC, the MUX, the serial 
link, or the FESA itself 

• Generates the FESA level 2 interrupts to the CSP microcode to report DCE 
management events or errors 

• Performs the diagnostic functions to test the FESL card, the DMUX or SMUX 
card and the serial link 

• Synchronizes the frame and superframe with the MUXs. 

FESA RAM Organization 

There are three RAMs in the FESA: 

• Two 1-Kbyte control RAMs 
• One data RAM of 128 halfwords. 

4-28 
J 

IBM 3745 Hardware Maintenance Reference (HMR) 

o 



ILl!! ! 

o 

o 

o 

o 

o 

FESA Inbound and Outbound Control RAMs 

The control RAMs contain all the information required by the FES and the 
microcode to manage the lines. 

The control RAMs are divided into 32 areas. Each area stores the contents of 
the MUX/UC registers associated to one line. 

FESA Inbound/Outbound RAMs Addressing 

The CSP microcode uses two CSP external registers (X'13' and X'15') to access 
the outbound and inbound RAMs, 

The FESA external registers are located in the outbound and inbound RAMs. 
The following tables show the bits of registers X'13' and X'15' used to access 
the FESA inbound and outbound RAMs. 

X'13': Line Interface Address 

Bits Functions 

00 .. .... Not used, always 00 
· . x x x ... Card address 
· ... . x x. Line address 
· ... ... Z See 'FESA inbound/outbound RAM lavout' 

X'15': Asynchronous Operation Command 

Bits Functions 

x ... · ... OFF = read, ON = write 
· x x . . . . . External 
· .. I RR .. See 'FESA Inbound/Outbound RAM lavout' 

Local Store 6 (CHHITMIO Input) 

Bits Functions 

x ... · ... OFF = read, ON = write 
· . x . · ... OFF = outbound RAM, ON = inbound RAM 
· .. I RREZ See 'FESA Inbound/Outbound RAM Lavout' 

FESA Inbound/Outbound RAM Layout 

FESA control register bit 5, controls the type of operation: 

OFF Write or output operation 
ON Read or input operation. 

Bit Decoding 
Write (FESA ctrl reg bit 5=0) Read (FESA ctrl reg bit 5= 1) 

E I Z R R 
Outbound RAM Inbound RAM 

o 0 000 Not used Not used 
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FESA Data RAM 

Bit Decoding 
Write (FESA ctrl reg bit 5=0) Read (FESA ctrl reg bit 5 = 1) 

E I Z R R 
Outbound RAM Inbound RAM 

o 0 0 0 1 Modem out Driver check pattern 
000 1 0 Line control Line control 
0 0 0 1 1 Driver check mask Clock failure timer 
0 0 1 0 0 FESA modem control Modem in 
o 0 1 0 1 RFS parameters RFS work timer 
o 0 1 1 0 Wrap control Wrap ctrll cable id 
o 0 1 1 1 L1C clock mode L1C card lo/clk mode 
0 1 0 0 0 Receive interrupt control Receive interrupt stack 
0 1 o 0 1 Xmit interrupt control Xmit interrupt stack 

0 1 0 1 0 
FESA/MUX/L1C registers FESA/MUX/L1C registers 
(See note) (See note) 

0 1 0 1 1 Not used, FES diag Not used, FES diag 
0 1 1 0 0 DSR/RI parameters oSR/RI work timer 
0 1 1 0 1 RLSo parameters RFS/TI drop w.rlsd 
0 1 1 1 0 ICF RAM 4C ICF RAM 4C 
0 1 1 1 1 Not used FES diaa Not used FES diaa 

Note: These registers are called 'FESA general registers'. General register 
'00' is dedicated to line 0, general register '01' is dedicated to line 1, and so on. 
To extend FESA/MUX/UC register addressing, the microcode sets the FESA 
control register with the external register address bit ON (E). 

Bit Decoding 
Write (FE SA ctrl reg bit 5=0) Read (FESA ctrl reg bit 5= 1) 

E I Z R R 
Outbound RAM Inbound RAM 

1 o 0 1 1 Not used Line error register 
1 0 1 0 0 SDF SDF 
1 0 1 0 1 Control SDF/burst size Control SDF 
1 0 1 1 0 PDF PDF 
1 0 1 1 1 Control PDF Control PDF 
1 1 0 0 0 Line diagnostic register Line diagnostic register 
1 1 0 0 1 Logical address Physical add'/EC number 
1 1 0 1 0 Not used, FESA/MUX reg Not used 
1 1 0 1 1 Not used, FES diag Not used FES diag 
1 1 1 0 0 ICF RAM 401 ICF RAM 401 
1 1 1 0 1 ICF RAM 402 ICF RAM 402 
1 1 1 1 0 Not used Modem-in immediate 
1 1 1 1 1 Not used FES diaa Not used FES diaa 

The FESA data RAM is divided into 32 areas (one area per line) of four 
halfwords each: 
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Halfword 

1 

2 

3 

4 

Byte a 
(Even address) 

Receive SDF 

Receive PDF 0 

Receive PDF 1 

Transmit SDF 

Transmit PDF 

Byte 1 
(Odd address) 

Receive control 

(Not used) 

(Not used) 

Transmit control 

Transmit control 

1 

2 

The data RAM is shared by the inbound and outbound serial link data 
processors, and by the FES for data exchange. 

FESA-FES Interconnection Management 

Lie Enabled Leads 

The LIe enabled leads are used by the microcode to dynamically modify the 
FES scanning range. A LIe is enabled when at least one line of that LIe is 
enabled (line control register bit 1 ON). 

The LIe is disabled when all lines of the LIe are in the disabled state (line 
control register bit 1 OFF in all lines.) 

The FESA builds the Lie enabled pattern by monitoring the line enabled infor­
mation sent by the LIes over the inbound serial link. 

Note: Disabled LIes are seen as not present by the FES and, consequently, 
these LIes are not scanned in order to accept higher throughput on remaining 
actives lines. The 'LIe 0 present' is not given to the FES, which always 
assumes that the first LIe is present, as a minimum configuration. 

The FESA makes no difference between the LIe's physical and logical 
addresses: 

• For the FESA, the position of a LIe is determined by the slots occupied by 
this Lie in the inbound frame. 

• When a line is enabled by the microcode, and presents 'line enabled' to 
the FESA, the FESA does not set 'LIe present' immediately. 
Instead, it sets line control register bit 6 in the inbound control RAM (,line 
enabled remembrance'), and waits for the next 'line enabled' (at next 
superframe), to set line control register bit 1, and update 'Lie present'. 

• The 'Lie enabled' pattern can be read by the microcode, by successively 
addressing the two corresponding registers in the FESA. 

Note: For example, assuming a Lie plugged in physical position 0 on the Lie 
board: 
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• If this Lie receives logical address 7, it occupies the slots assigned to Lie ~ 
iU(~"_ '\ number 7 and will be seen as Lie in physical position 7 by the FESA and 

FES. 
• If this Lie has no line enabled, it will not be scanned. 

LIC Wideband Leads 

The Lie wideband information is used by the FES to scan wideband lines four 
times faster than non-wideband lines. 

DCE Lead Management 

Modem-in: The modem-in information coming from the lines, is stored in the 
inbound control RAM address X'1E' of each line. When a line is scanned by the 
FES, modem-in is passed by the FESA to the FES for DeE change detection. 

To perform the modem-in control, the FESA keeps the confirmed modem-in pat­
terns in the inbound control RAM (Address X'04') for the FES requests, and 
monitors. 

Control of DSR, RI, and RLSO: For any line, the FESA is able to confirm the 
changes of any of these signals by using specific timers. DSR, RI, and RLSD 
are confirmed for both raising and falling edges. 

Integration of I (X.21) is performed for I drop only (I going ON is immediately 
reported to FES in any case. 

A different timer starts each time the associated signal switches. The change 
is confirmed when the time out is reached. 

The confirmation delay is specified, for each signal, in a 3-bit parameter field, 
loaded by the microcode, in the outbound control RAM. 

Parameter Value Time out 

000 o (Immediate reporting) 
001 1 ms 
010 4 ms 
011 16 ms 
100 32 ms 
1 0 1 64 ms 
1 1 0 128 ms 
1 1 1 (RI, I, or RLSD) 256 ms 
1 1 1 (DSR drop) 10 s 
1 1 1 (DSR raisino) Parameter value loaded elsewhere for RI 

Control of RFS: Only the drop of RFS is controlled. The FESA monitors the 
drop on microcode request, in the following way: The FESA controls the drop of 
RFS when the microcode loads the RFS drop time out value in the outbound 
control RAM, along with the clock select bit which chooses the decrement 
clock. 
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Outbound control RAM address: X 105 1 (00101) 

o 4 5 

RFS drop timeout value x 

T 
Clock select Decrement clock 

100 ms o 
1 800 ms 

Control of TI: The immediate value of TI is passed by the FESA to the FES in 
the modem-in field for DeE change detection. When TI is masked in the FES, 
the FESA memorizes (for microcode information) that TI has raised, by setting 
bit TI 'remembrance' (saved in the inbound control RAM). TI remembrance is 
reset by the microcode. 

Confirmation of Clear (X.21): The 16-bit time confirmation of the X.21 steady 
states is performed in the LIe. The only X.21 steady state confirmed by the 
FESA is 'clear' when the protocol requires a 10 ms confirmation instead of the 
16-bit time. 

Modem-out: The modem-out pattern coming from the FES, is stored by the 
FESA in the outbound control RAM. The FESA also controls the integrity of the 
modem-out patterns up to the LIes output (LIe driver check). 
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Serial Link (SL) 
All information between the Lie board and the scanner unit is exchanged via 
the TSS serial link in two modes: 

• Inbound mode from DMUX/SMUX to FESA. 

All LlC information is stacked in FESA RAM and is available for the FES 
synchronously or asynchronously. 

- The Lies give the data received from transmission lines to the FESA. 
- The FE SA reads the registers from the MUXs or Lies. 

• Outbound mode from FESA to DMUX/SMUX. 

The FESA gives to the Lies the data to transmit. 
The FESA writes into the MUXs or Lies registers. 

Connection to LIC Type 5 and LIC Type 6 

Frames 

Slots 

Information exchange between the scanner and LlC type 5 and Lie type 6 DCEs 
is performed via a serial link, which consists in: 

Inbound link 
Outbound link 

From Lie to scanner 
From scanner to Lie. 

This information is carried in a frame structure. 

A frame is a sequence of 32 double slots {data + control}. 

~--~~--~----~----~-----/ /------~----~----~ 

l~d_a_ta __ ~lc_o_n_tr_o_l~l_da_t_a~l~c_o_nt_r_o_l~I -----I / ______ ~ld_a_t_a~l~c_on_t_r_o~ll 
double slot e double slot 1 double slot 31 .. ---------.~ .~---------.~ 

A superframe is defined as a sequence of 32 frames. A corresponding delim­
iter is put in control slots of frame 31, to signal the end of a superframe. 

~----~------~-------/ /----------~------~ 

frame e frame 1 frame 31 
~----~~------~------/ /------------~----~ 

A double slot is made of: 

• A data slot 
• A control slot. 

A slot is an eight-bit element of information. 
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Data Slots 

Control Slots 

Data exchange between the scanner and the DCE is performed on a 
request/answer basis, in order to enslave the serial link data speed to the DCE 
transmit and receive clocks. 

The transmit and data slots carried by the serial outbound and inbound links, 
contain bursts of data or are empty. 

Up to five data bits can be sent or received in a data burst. 

A data delimiter indicates the actual length of a data burst. 

An empty data slot is ignored by the LlC and RTS remains at the previous state. 

Control slots are used by the SMUX or DTE (Lie) registers, according to the 
frame number: inside a superframe, control slots of all even frames are dedi­
cated to the V.24 registers. 

Notes: 

1. 

2. 

3. 

4. 

One double slot is used for DCEs working at speeds less than 20 kbps. 

Four double slots are needed for DCEs working at 56 kbps. 

A maximum of four DCEs working at 56 kbps can be attached to a same 
scanner. 

When an even (resp. odd) DCE cassette address is used by a 56 kbps DCE, 
the odd (resp. even) corresponding address must be left free. 

Double Multiplexer Card (DMUX) 

DMUX Functions 

For LlC types 1 to 4 (DTE function only). 

The two MUXs (on the DMUX card) convert the serial link bit stream coming 
from the FES into th~ LlCs bit stream. 

On the serial link side the DMUX: 

• Monitors the frames coming from the FESA. 
• Retrieves and decodes the serial link bit stream encoded information (code 

Manchester). 
• Detects the frame sync and transmits it to the Lies. 
• Copies in the proper register the incoming information addressed to the 

DMUX. 

On the Lie bus side the DMUX: 

• Monitors the serial information coming from the Lies. 
• Transmits it to the FESA via the serial link after Manchester encoding. 
• Sends control data stored in DMUX registers to FESA. 

In addition the DMUX provides: 

• A bit timing synchronized from the received data (PLO function) 
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• Three clocks for L1C internal clock function (ICF) 
• Three functional clocks for L1Cs synchronized on the outbound data flow 
• Two clocks for clock failure detection function assumed by the L1C 
• Eight L1C reset commands (to isolate any L1C from the inbound data flow) 
• DMUX physical address, machine frame configuration, and DMUX,EC 

number information to the FESA 
• Error detection 
• Diagnostic facilities. 

MUX 1 or 2 Data Flow 
There are two multiplexors (MUX) within a DMUX card. Each MUX attaches to 
one serial link. 

The data flow of the two MUXs is identical and is as follow: 

Clocks 
LICs/ICF clocks 

From 
serial 
cable 

(1 or 2) 

Rcve (2) 

Xmit (2) 

Bit sync. Drivers 

Slot/line/frame 
counters 

(5+3) 

Frame/ superframe 

I Sync (2) 

Serial bus 
~ Driver 

I Frame inbound 
interconnection 

~ Driver 
I Frame outbound 

I 

+ t Physical address (4) 

Line frame configuration 
MUX registers 

EC number (2) 

LICs reset registers 
r---

(8) 

(1) 

(2) 

~ Drivers I 
LICs reset (8) 

Hardware reset 
Or 

-Power ON reset 

'---

To/from FESA To/from LICs 

Note: Numbers in parentheses are the number of leads. 
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DMUX Functional Description 
Only one or both of the two MUXs of the DMUX card can be used depending on 
connecting to one or two scanners. 

Connection to one scanner Connection to two scanners 

In this 'MUX extended configuration, up to 8 LICs 
(physical address 0 to 7) are connected to the 
scanner. 

In this 'Hot extended configuration', up to 4 LICs 
(physical addresses 0 to 3, or 4 to 7) are connected 
to each scanner 

The 'Cable 2 Present' bit is set OFF in the OMUX card The 'Cable 2 Present' bit is set OH in the OMUX card 

o ~I U X 

I .1 ====== LICs number 
, NUX 1====== 4 to 7 CSC 

o t·1 U X 

Serial link ====== LICs number 
NUX 4 to 7 

Cable 2 : J 7::::: 
II Serial link jl===== LICs number 
I CSC II-------+--, tlUX ====== 0 to 3 U Cable 1 ' ------

: ====== 

L I 

II Serial link 
I CSC i------+-I 
~ Cable 1 

====== LICs number 
t·IUX 0 to 3 

DMUX Reset 
The DMUX card and, consequently, the two MUXs can be reset: 

PORi I 
Seri a 1 
1 ink 1 I

serial 
1 ink 2 

x---------------------x x----~ 

Serial link Serial link 
'-lUX 1/2 control 1 control 2 

I ~:;:~g Reset 

ex S L c t 1 '------,------' 

::~:tMUXS j 
~Reset-Llcs~ 

Serial link 
2 present 

'------------------xxxx xxxx------------.J 
1234 5678 

1. A paR line coming from the power supply (one line for two DMUX cards). 
In that case a MUX reset is done and a reset Lie is sent to each associated 
Lie. 

2. The DMUX card being hot pluggable, an analog reset circuit allows to 
perform the reset as for a paR line. 

3. If there is a detection of 'no transmission' on the serial link, the MUX itself 
generates a reset MUX, except on the serial link control part and generates 
a reset on the associated Lies (extend mode or not.) 
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LIC Reset 

- ------- ------------- - --- ------------ --------------------

Lie reset is done either by the selective reset Lie line coming from the MUX or 
by an analog reset circuit on the Lie itself in case of hot plugging. 

A selectIve reset can be done by the microcode through the serial link by 
selecting the appropriate bit in the Lie reset register of the MUX. 

The reset allows to isolate the Lie from the MUX (via the Lie bus). and from the 
attached lines. 

DMUX Hot Plugging 
Bottom connectors with several level of indentations and an analogic power ON 
reset delay provide the required power sequences. 
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o Single Multiplexer Card (SMUXA/B) 

SMUX Functions 

o 

·'0 

o 

o 

For Lie types Sand 6 (DTE plus DeE functions).: 

• The SMUXA is associated to the lower board. 
• The SMUXB is associated to the upper board. 

SMUXA and SMUXB are slightly different in packaging (cable connector), but 
are functionally identical; therefore, SMUXA of SMUXB will be referred to as 
SMUX cards. 

The SMUX cards convert the serial Manchester-encoded bit stream into the Lie 
serial outbound bit stream and, conversely, the serial inbound bit stream from 
the Lies into serial Manchester-encoded bit stream for the FES. 

Inbound -
Serial Link LIC 

FESA SMUX 
Outbound -

o 1 

Manchester encoding 

On the serial link side: 

• Monitors the frames coming from the FESA. 
• Retrieves and decodes the Manchester-encoded information. 
• Detects the frame synchronization pattern and transmits sync pulses to the 

LlCs. 
• Loads the information devoted to the SMUX into the proper register. 

On the LlC bus side: 

• Monitors the serial information coming from the LlCs. 
• Transmits it to the FESA after 'Manchester-encoding. 
• Sends the control information from the SMUX registers to the FESA. 

In addition the SMUX provides: 

• A bit timing synchronized from the received data (PLO function) 
• Two functional clock signals to the Lies (synchronized from the outbound 

data flow) 
• Eight Lie reset commands (to isolate any Lie from the inbound data flow) 
• SMUX physical address, machine frame configuration, SMUX EC number 

and 'L1CS/6 present' indication 
• Error detection 
• Diagnostic facilities 
• 1 MHz clock Signal to the Lies for PKD operation 
• Four binary coded bits to L1C type S for transmit level setting (see transmit 

level hereafter). 
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Transmit Level 

Card Replacement 

The transmit level is country-dependent. 

The correct transmit level for a given country must be set at installation time by 
the CE each SMUX card by means of four switches (0 to -15 dBm). 

SMUX 
.---

~ ~ON 

0 fl 1 .. 
II 2 

~ 
I 4 

II 8 

0 
At IML, those switch values are read into each corresponding LlC type 5 non­
volatile RAM. However, if one of these transmit levels has to be slightly modi­
fied in the field (for example to compensate for line impairments), it can be 
modified from the PKD by the CEo 

In case of SMUX replacement, carefully note down the previous SMUX switch 
settings or use the following table to determine the maximum authorized 
transmit level in your country. 

Country (non-switched lines) Transmit level Country (non-switched lines) Transmit level 

AG and A/PG (generally) 0 Greece 0 

Australia -13 Hong-Kong - 9 

Canada 0 Iceland -10 

Chile -6 Ireland 0 

Denmark -10 Italy -10 

EMEA (generally) -6 Japan -15 

Finland -10 Sweden -10 

France -15 UK -13 
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o SMUX Data Flow 

o 

o 
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o 

The data flow of the SMUX AlB is as follows: 

.... 

From 
serial 
cable 

Rcve (2) 

Xmit (2) 
• 

T 
9-

Slot/line/frame 

PLO '----rc_o_u~n-t-er_sr__--~-----------L-I-C-C-l-O-C-k-S-(-2-)--+ 
- ~- Frame! superframe • 

(2) -.1 I 
Sync 

Driver • 
Serial bus Frame inbound (8) 

interconnection 4 

-.1 I 
Frame outbound (1) 

Driver • 

+ J (4) Physical address 
.... 

Line frame configuration (2) 
~1UX regi sters .... 

EC number (2) 

LICs reset registers 
r---.. LIes reset (8) 
~ Drivers I Hard"'/are reset 

Or 
Power ON reset 

~ 

'----

To/from FE SA To/from LIes 

Note: Numbers in parentheses are the number of leads. 
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SMUX Functional Description 
Although SMUXB might not be used, SMUXA and SMUXB are permanently 
installed on both LlB2s. 

If a serial link cable is connected to a SMUXB, it works exactly as a SMUXA. 

Connection to one scanner Connection to two scanners 

Up to 16 LICs (addresses 0 to 15) are 
connected to the scanner 

Up to 8 LICs (addresses e to 7) are connected 
to each scanner 

r-

-
Seri a 1 link 

CSC 

SMUX Reset 

Lie Reset 

S~lUXB 

S~1UXA 

==== LICs number 
8 to 15 

==== LICs number 
o to 7 

Seri all ink 2 
CSC St·1UXB 

Serial lin~ 1 St·1UXA 
CSC 

SMUX A and B cards can be reset by either of the following ways: 

LICs number 
e to 7 

LICs number 
e to 7 

• By the paR line coming from the power supply. The paR line acts on both 
SMUX A and B cards. Both SMUX A and B are reset and send a 'Lie reset' 
to each associated Lies. 

• By an 'analog reset' when a SMUX card is hot-plugged. 

• When absence of signal is detected on the outbound serial link. 

Lie reset is done either by the 'selective reset line' coming from the SMUX or 
by an analog reset circuit when the Lie is hot-plugged. 

Selective reset can be done: 

• Either by microcode through the serial link 
• Or by selecting the appropriate bit in the Lie registers of the SMUX. 

SMUX Hot Plugging 
Bottom connectors with several levels of indentations and an analogic power 
ON reset delay provide the required power sequences. 
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o LlC Types 1 to 4 Cards 

o 
Interface Lines 

o 

o 

o 

The LlC types 1 to 4 provide DTE function only. They connect the DMUX card to 
various types of DCEs or direct-attached DTEs. 

There are four types of LlCs according to the CCITT interfaces. 

LlC1s to LlC4s to DMUX interconnection is identical (the number and meaning 
of bits may however differ according to the type of DCE attachment). 

Some LlCs require internally generated clock signals for either: 

• Low-speed DeE attachment 
• Direct attachment to terminals. 

The internal clock function (ICF) on the LlC card itself, provides these clock 
facilities. 

DMUX buses DTE to DeE interfaces 

Power ON reset Modem-out 1 i nes .. 
~ 

LIe reset _ .. 
~1odem-l n 1 i nes 

reF clocks (3) .. Transmitted data 
LIe clocks (3) .. Received data 
Other clocks .. LIe 

DeE receive clock 
Super frame, ... 

Frame sync DCE transmit clock .. 
Frame inbound Transmit clock fro m reF 

Frame outbound 

Cable rD 
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Transmit/Receive Data Mechanism 

m'IUX 
,----

r- JUU1JL r-

FES l"IUX 
tvlanchester 

- encoded '---

Serial 1 ink 

LIC Reset 

LIC 

JL 
JUL High-speed JL Low-speed 

serializer/ SL serializer/ 
In/outbound deserializer deserializer 

JL 
SL 
SL 

A 

I 
5 data bits plus 
1 delimiter 

SUl -

DCE 
CCITT 
interface -

/ / 
-

Te 1 
1 in 

ephone 
e 

The data is passed from/to the FES to the telecommunication line via the MUX 
and Lie as shown above. 

The Lie communicates with the FES to: 

• Request new data to be transmitted (when in transmit mode) 
• Signal 'transmit overrun/underrun': 'Lie line error register bit 3' (when in 

transmit mode) 
• Signal 'overrun': 'Lie line error register bit 2' if more than 5 data bits are 

received between two serial link requests (when in receive mode). 

See also "DMUX Reset" on page 4-37. 

The purpose of the Lie reset command is to isolate the Lie from the Lie bus 
and from the attached lines (DMUX card provides one reset lead per Lie). 

• At power ON, all leads are activated during the power ON reset, until the 
DMUX detects a start pattern from the FESA. 

• After power ON, one reset lead may be activated on request, to reset the 
logic in the corresponding Lie and to disable all the line interface drivers. 

In the reset state, no information can be exchanged with this Lie. 
Any command to a Lie in reset state ends with a Lie check at the 
FES-FESA interconnection. 

Line Enable/Disable 
When a line is enabled, it accepts read/write operations as well as data 
transmission/reception and DeE interface handling. 

After a Lie reset, all lines are automatically disabled and do not handle any 
more data transmission/reception,nor DeE interface handling. 

• On one-line Lies, when the line is disabled (but not in the reset state), it 
can be written and read. 

• On four-line Lies: 
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When the four lines are disabled (but not in the reset state), it can be 
written but cannot be read. 
When at least one line is enabled, it e;an be written and read. 

Each Lie (not under reset state) monitors the incoming and outgoing frames to 
receive and send register information belonging to its lines. This allows the 
lines, even disabled. to receive commands from the microcode and the FES, 
and to pass status information to the scanner. 

These facilities allow the FESA to: 

• Handle the line enabled/disabled bits to generate the Lie present pattern 
• Modify the FES scanning and dynamically adapt the FES resources to the 

line configuration changes, without manual intervention. 

For example, assuming a Lie plugged in physical position 0 on the Lie board: 

Selective Scanning 

• If this Lie receives logical address 7, it occupies the slots assigned to Lie 
number 7 and is seen as Lie in physical position 7 by the FESA and FES. 

• If this LlC has no line enabled, it will not be scanned. 
• See" Lie Enabled Leads" on page 4-31 for the microcode handling of these 

leads. 

Selective scanning gives more flexibility for backup configurations using the 
same scanner, as only the LlCs which have at least one line enabled, are 
scanned. 

As a result, the total weight of the LlCs which can be installed or connected 
physically to one scanner may be more than the supported weight of the 
scanner (100), as long as the total weight of the lines enabled at any time, does 
not exceed the scanner's supported weight. 

Selective scanning enables the customer to install on the same scanner, LlCs 
which are enabled only for one configuration at one time, and Lies which will 
be enabled only for a second configuration later (the first configuration having 
to be disabled first). 

Selective scanning is managed by the CSP microcode. 

Notes: 

1. When modifying a configuration containing one or several LlC4s, the 
scanner must be re-IMLed. 

2. No checking is made to verify that a scanner is overloaded. 
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LIC Logical Addressing Function 

LIC Swap 

L1C logical function allows selective scanning. 

In the example of configuration changes hereafter: 

• The logical address function allows multi-configuration changes without 
card plugging or unplugging. 

LI C board -------------------, 

D~1UX 

Card 

Physical addresses 
o 1 2 3 4 5 

LIC LIC LIC LIC LIC LIC 
A B C 0 E F 

9.6 256 1.2 1.2 1.2 64 
Line speeds (kbps) 

6 7 

LIC LIC 
G H 

64 9.6 

• The customer may define several configurations without any physical L1C 
changes. For example: 

Physical addresses 

Configuration 
1 

D~1UX 

card 

Physical addresses 

Configuration 
2 

DfvlUX 
card 

Physical addresses 

Configuration 
3 

DMUX 
card 

Physical addresses 

LIC 
A 

2 

LIC 
C 

LIC 
A 

Configuration DMUX LIC 
4 card B 

2 

LIC 
C 

3 

LIC 
0 

2 

LIC 
C 

7 

LIC 
H 

4 7 

LIC LIC 
E H 

3 6 

LIC LIC 
0 G 

7 

LIC 
H 

8 lines at 9.6 kbps 
4 llnes at 1.2 kbps 

12 lines at 1.2 kbps 
4 lines at 9.6 kbps 

1 line at 64 kbps 
8 lines at 9.6 kbps 
8 lines at 1.2 kbp 

1 line at 256 kbps 

The logical addressing function implemented in the 3745 L1Cs, allows LlC 
address swap. 

Supposing two L1Cs, one plugged at physical address A (L1CA) and the other 
one plugged at physical address H (L1CH). 

The logical addressing function allows to 'swap' the logical addresses between 
L1CA and L1CH. For example, assign logical address A to L1CH, and logical 
address H to L1CA. 
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Before the swap 

Physical addresses 2 3 4 5 6 7 

Dr'1UX LIC LIC LIC LIC LIC LIC LIC LIC 
card A B C 0 E F G H 

Logical addresses 2 3 4 5 6 7 

After the swap 

Physical addresses 2 3 4 5 6 7 

Dt1UX LIC LIC LIe LIe LIC LIe LIC LIe 
card A B C 0 E F G H 

Logical addresses 17 1 2 3 4 5 6 I e I 

After the swap, on the serial link, L1CA takes the slots of L1CH and L1CH takes 
the slots of L1CA. 

LIC Address Register Contents 

Write mode Read mode 

Bits Meaning Bits Meaning 

0 L1C logical address bit 0 0 L1C wired address bit 0 
1 L1C logical address bit 1 1 L1C wired address bit 1 
2 L1C logical address bit 2 2 L1C wired address bit 2 
3 Enable/disable logical add 3 Not used 
4 Not used 4 EC number 
5 Not used 5 EC number 

LIC Control Register 
The L1C control register X'02' bit 1 and bit 3 (Line enable EO and E1) controls 
the swapping. 

Bits Meaning 

0 High-speed line 
1 Line enable EO 
2 X.21 CCITT used by FE SA 80 
3 Line enable E1 
4 Not used 
5 Transmit bit echo 

Enable Clock Mode 
Register X'03' bits 4 and 5 select the clock mode. They are OFF after a reset 
command (that is 00 = diag mode). 

There is no clock until the enable clock mode bit is set, except if the L1C detects 
that the cable 10 is a local attach cable. 
After the reset the L1C forces the local attach clock mode: 11 (speed given by 
ICF after reset: 2400 bps). 
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Transmit Clock Gating by RFS (LICs 1, 2, and 3) 
If LlC control register X'02' bit 2 is set for a given line, it allows gating the inter­
face transmit clock by the modem-in lead RFS (despite the clock mode setting). 

There is no clock failure reporting if the transmit clock on the interface is 
stopped because RFS is OFF. 

LIC 4 Personalization 
There is only one LlC type 4 part number. The LlC type 4A or 48 
(personalization) is defined at IML by the microcode. 

The LlC 4 'wideband bit', when set, specifies LlC 4A depending on the NCP 
speed parameter definition at set mode time. 

LIC Wideband with Line Speed Higher than 128 kbps 
The wideband LlC is scanned four times faster than the non-wideband LlC. The 
wideband LlC line takes four data slots in the frame. 

• With a line speed less than 128 kbps, the four data slots dedicated to the 
LlC in a frame are sufficient for the four lines attached. 

• With a line speed higher than 128 kbps, only one line may be attached to 
the scanner (the 'high-speed line' bit is set in the control register). 

RTS Through DCE or Data Paths 
According to the value of modem-out bit 5, the lead RTS of the DCE interface 
will change with the new modem-out register or at the boundary of transmit 
data burst as follows: 

• RTS through the DCE path: 

When modem-out bit 5 is ON, RTS changes according to the modem-out bit 
1 sent to the LlC by the FESA in even frames. RTS change occurs as soon 
as the new modem-out is loaded. 

• RTS through the data path: 

When modem-out bit 5 is OFF, RTS changes according to the value of bit 0 
of the transmit data burst. The RTS change occurs at the boundary of the 
transmit burst, that is, with the last data bit. 

LIC Modem-In Process for Non-X.21 Lines 
The LlC sends the modem-in information without any process to the FESA. The 
FESA then processes this information in order to raise an interrupt to the FES 
only with confirmed modem-in information. 
For more information see "DCE Lead Management" on page 4-32 in the FESA 
section. 

LIC Modem-In Process for X.21 Lines 
The Lie performs the confirmation of X.21 steady states by scanning a 16 bits 
time. 

The LlC sends the modem-in information to the FESA and when the state is 
confirmed after 16-bits count, the 'bit state confirm' of X.21 modem-in register is 
raised. 
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An option is provided to the microcode (when register X'06' is ON) to perform a 
10 ms confirmation instead of a 16-bits time. In that case, the LlC sends 
modem-in to the FESA and the FESA itself confirms the state for 'DCE clear' 
after a 10 ms count. state confirm still being delivered after a 16 bits time for 
the other three states. 
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Internal Clock Function (ICF) 

ICF Data Flow 

Internal Mode 

flUX card LIC card 
-

Bus data rate 

+ Clocks Internal transmit 

CJ ICF clocks (4) LIC 
logic 1 ogi c 

Internal receive CCIn 
CK 

clocks (4) interface 

01 Local clocks (4) 

ICF errors 

For each line, the transmission speed is selected at initialization by the micro­
code (set mode depending on NCP generation). The internal clock function 
(ICF) provides the transmit and/or receive clocks to: 

• The LlCs and their low-speed non-clocked DeEs. 
• The LlCs only when their direct-attached terminals use their own clock. 
• The LlCs and their direct-attached unclocked terminals. 

The ICF is not used when a LlC is attached to a clocked DCE. 

Depending on the above configurations, the ICF mode can be 'Internal', '3745' 
or 'External', and the clockings are provided as follows. 

LIC DCE wiD Clock 

t----~k~)ICF r-+-
LIC DTE with Clock 

t------II Q)Terminal 

The internal clocking mode is set by the microcode at initialization time in the 
LlC card (ICF activated). 
NCP parameters: clock = internal, speed =xxx. 

The following data rates are available: 

• Asynchronous lines (start-stop) 
From 50 to 19 200 bps 

- 1200 bps transmit / 75 bps receive (for test purposes). 
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3745 Mode 

,0 

External Mode 

o 
Lie Wraps 

Loop 1 on V.24 

o 

• Synchronous lines (SSC or SDLC) 
- From 50 to 4800 bps. 

LIe DTE w/o Clock 

t-----IIc~)ICF I 
The 3745 clocking mode is set by the microcode at initialization time in the LlC 
card (ICF activated). 
NCP parameters: = direct attach, speed = xxx. 

The following data rates are available: 

• Asynchronous lines (start-stop) 
"- From 50 to 19 200 bps. 

• Synchronous lines 
Up to 245 760 bps for SDLC 

- Up to 55 845 bps for SSC 

LIC DCE with Clock 

t-------II CD DCE ~ 
The external clocking mode does not activate the ICF since the DCE provides 
the transmit and receive clocks to both the LlC and itself. 

Refer to: 

• "Problem Determination Aid for LlC Types 1 to 4" on page 4-92 for more 
information on wraps 

• Advanced Operations Guide, SA33-0097, to invoke these function from the 
MOSS console 

• Diagnostic Des.criptions, SY33-2059, for diagnostics using LlC wraps. 

Two LlC wraps are available on the CCITT interface of the Lies: 

• Loop 1 (line wrap) 
• Loop 3 (loop back). 

(Lie register X'2' bit 'Loop l' or bit 'Loop 3'). 

Loop 1 on the V.24 interface performs the following wraps: 
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Loop 1 on V.2S 

Loop 1 on X.21 

Loop 3 on V.24 

Loop 3 on X.21 

LIe logic ~Jrap Drivers 

- DTR: OFF 
DTR I - -X-
DSR ... I RTS: OFF 
RTS I - -x- DeE 
RFS ... I Transmit data: OFF 

Xmit data I - -X-
Rcve data ... 

For the V.2S autocall interface, transmit data line is replaced by digit present 
line inside LlC1 hardware and no transmit or receive clock is available. 

Loop 1 on the X.21 interface performs the following wraps: 

LIe logic wrap Drivers 

1- Control: OFF 
C I - -x-
I ... 

I Transmit data: OFF DCE 
Xmit data I - -X-
Rcve data ... 

Loop 3 on the V.24 interface performs the following wraps: 

LIe logic wrap Drivers 

1- DTR 
DTR I X 
DSR ... I RTS 
RTS I X DeE 
RFS ... I 

Xmit data X I Rcve data 

Only OTR and RTS are wrapped to OSR and RFS before the drivers. 

Loop 3 on the X.21 interface performs the following wrap: 

LIe logic wrap Drivers 

1- Cont ro 1 
C I X ~ 

I ... 

I DCE 
Xmit data X I Rcve data "'" 
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Hot Plugging of Lies 
The bottom of the LlC card has three levels of indentation to provide the 
required power sequences. 

When plugged power ON. the LlC logic gets into the reset state long enough to 
avoid transient disturbances on the interfaces. 
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LIC Types 5 and 6 DTE Function 
The Lie types 5 and 6 provide DTE and integrated DeE functions. They connect 
SMUX cards to telecommunication lines. 

• Lies type 5 connect to normal quality or M.1020/1025 4-wire telecommuni­
cation lines 

• Lies type 6 connect to DDS. local loops or unloaded baseband 4-wire lines 
in the US only. 

Here follows information about the DTE part of Lies type 5 and Lies type 6 
which is common to both Lies. Refer to the specific Lies type 5 or Lies type 6 
section for DeE function. 

Transmit/Receive Data Mechanism 

o 

Lies type 5 and Lies type 6 interconnection to SMUX cards is identical (the (--~"\ 

r- J1JlJ1JL 
FES -

t,1anches ter 
'---- encoded 

Seri al link 

number and meaning of bits may however differ according to the type of line). 

LIC 

DTE 

I JL I 

- SlJlS -

High-speed JL Low-speed JLJ1J Tele phone 
S~1UX 

-

serializer/ JL serializer/ DCE f---

In/outbound seserializer deserializer line 

JL 
-

JL 
JL 

A 

I 
5 data bits plus 
1 delimiter 

The data is passed from/to the FES to the telecommunication line via the MUX 
and Lie as shown above. 

The Lie communicates with the FES to: 

• Request new data to be transmitted (when in transmit mode) 
• Signal 'transmit overrun': 'Lie line error register bit 3' (when in transmit 

mode) 
• Signal 'transmit underrun': 'Lie line error register bit 3' (when in transmit 

mode) 
• Signal 'overrun': 'Lie line error register bit 2' if more than 5 data bits are 

received between two serial link requests (when in receive mode). 
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Lie Reset 
See ··SMUX Reset" on page 4-42, and .. Lie Reset" on page 4-44. 

Line Enable/Disable 
See "Line Enable/Disable" on page 4-44. 

Selective Scanning 

Lie Swap 

See "Selective Scanning·' on page 4-45. 

See" Lie Swap" on page 4-46, keeping in mind that Lies type 5 have only four 
logical addresses per SMUX card. 

Lie Address Register Contents 

Write mode Read mode 

Bits Meaning Bits Meaning 

0 Lie logical address bit 0 0 Lie wired address bit 0 
1 Lie logical address bit 1 1 Lie wired address bit 1 
2 Lie logical address bit 2 2 Lie wired address bit 2 
3 Enable/disable logical add 3 Odd position 
4 Not used 4 EC number 
5 Not used 5 EC number 

LIC Control Register 

LIC Wraps 

The Lie control register X'02' bit 1 and bit 3 (line enable EO and E1) controls the 
swapping. 

Bits Meaning 

0 Not used 
1 Line enable EO 
2 Not used 
3 Line enable E1 
4 Not used 
5 Transmit bit echo 

Refer to 

• "Problem Determination Aid for L1C Types 1 to 4" on page 4-92 for more 
information on wraps 

• Advanced Operations Guide, SA33-0097 to invoke these functions from the 
MOSS console. 
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Loop 3 on V.24 

Loop 3 is performed between the transmitter output and the receiver input 
(before the line transformers) in the DeE part of Lie type 5 and Lie type 6. 

A 700 n load is maintained on the line during loop 3. Loop 3 is started by 'test 
control' (Te) rise. The DeE answers back by rising 'test indicator' (TI), then 
starts data looping. 

Lies Hot Plugging 
Lie card bottom connector have three levels of indentation to provIde the 
required power sequences. 

When plugged power ON, the Lie logic gets into the reset state for a time long 
enough to avoid transient disturbances on the interfaces. 
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LIC Type 5 DCE Function 

Maintenance Approach 

Data Flow 

Logic Part 

Analog Part 

Speeds 

Four basic methods are used to identify network/link problems or DeE failures: 

1. Link problem determination aid (LPDA-2) hardware function implemented in 
each Lie type 5 DeE. 

LPDA-2 is used in conjunction with the NetView program and console at 
host location. LPDA-2 commands and report messages are given in LPDA 
Description, SY33-2064. 

2. MOSS wrap tests. 
3. Diagnostics invoked from the MOSS console. 
4. Manual tests from: 

• Lie type 5 panel or 
• 5869 portable keypad display (PKD). 

For details, see" Problem Determination Aid for Lie Type 5 and Lie Type 6" on 
page 4-95, and appropriate 786X and 5822 documentation listed in the MIP bibli­
ography. 

LIe5 

Telephone line 

Telephone line 

• DTE serialrzer/deserializer 
• DCE microprocessor and signal processor 
• DCE ROS, RAM, and NVPROM. 

• DCE coder/decoder 
• DCE transmit/receive filters 
• DCE line transformers. 

Each Lie type 5 houses two DCEs which can operate at: 4800 bps (2400 bps 
backup). or 9600 bps (7200 bps backup). or 14 400 bps (12 000 bps backup) over 
non-switched 4-wire telephone lines 

In the event of severe degradation due to temporary line problems, the backup 
speed may be used. 
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In multipoint network, the backup inbound speed may be required for only one 
or several drops, while the other drops continue to operate at full speed. 0 

Speed Setting 

Config urations 

The speed IS set at Lie installation from the PKD, and can be different for each 
DeE of a given LlC type 5 

The speed setting cannot be done either by NetView or by MOSS. 

Lie type 5 DCEs are compatible with IBM 586X and 786X DCEs. They operate in 
point-to-polnt or multipoint configurations as follows. 

Point-to-Point - Lie Type 5 to Lie Type 5 

374S 

I LICS It-t-I--I I--~I>-<~I _LI_CS __ 

3

_

7

_

4S

---J 

Primary Primary 

Point-to-Point - Lie Type 5 to 586X or 786X 

374S 

I LICsl ~ 1--1 1---lp:~:arY~ OTE 1 

Primary 
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Point-to-Point - LIC Type 5 to Tailed 586X 

~ 
Tailing Tailed I 0 

3745 LI C5 1 1-1 DCE H"--O-CE---'~ I 1-1.----0C-E---,ILJ 
2 

Primary 

1: Transmit clock 
2: Transmit clock 

Speed control 

Multipoint - LIC Type 5 to LICs Type 5 

Secondary 

= received 
= external 
= DTE. 

Primary Secondary 

3745 

I LICS [}-I I--o----l-I:_I _LI_C5 __ 

3

_

7

_

45

---l 

Control Tributary 

i~11 LICS I 
3745 

I Tributary 

Multipoint - LIC Type 5 to 586Xs 

3745 
L1CS [}-I 1---0,---1 DCE HOTEl 

Tributary 
Control 

i---lL:::arl OlE I 
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Multipoint - LlC Type 5 to One Tailed 586X 

Point-to-point t4ul ti poi nt 

Tailing I Tailed ~ 

3745 EJ -I 1-1 DCE H DCE ~I 1-0---1L-_D_CE__ DTE 

1 2 1 
Primary 

(9688 bps only) 

1: Transmit clock 
2: Transmit clock 

Speed control 

Secondary Control 

= received 
= external 
= DTE. 

Multipoint - LlC Type 5 to 586Xs (Including Tailed) 
This configuration does not support LPDA2. 

Tailing Tailed 

Tributary ~ 

i---1L-_D_C E__ D TE 

1 
Tributary 

3745 
/ /-0-1 DCE H DCE ~/ /-0 DTE 

Control 

1: Transmit clock 
2: Transmit clock 

Speed control 

Configuration Options 

1 2 
Tributary Control 

1 
Tributary 

= received 
= external 
= DTE. 

DTE 

1 
Tributary 

1 
Tributary 

DTE 

Depending on the '18M native' or CCITT type of modulation, the different ways 
of setting the various CNM functions are as follows: 
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CN~' functi ons Modulation Settable by 

IBM native CCITT NetView PKD ~IOSS 

~1an ua 1 commands Yes Local No Yes No 

Local wrap (loop 3) Yes Yes No Yes Yes 

Remote wrap (loop 2) Yes Yes No Yes No 

Local self-test Yes Yes Yes Yes Yes 

LPDA-2 Yes Local Yes No No 

Sense/operate contacts Remote No Yes Yes No 

Although Lie type 5 has no 'sense/operate' contact feature, it is possible to 
have these functions Implemented in the remote 586X, and use them through a 
Lie type 5. 

Data Encoding and Modulation 
Lies type 5 use combined amplitude and bi-phase differential modulation 
encoding. Each couple (phase, amplitude) corresponds to a single bit pattern. 

In addition, the data is scrambled/descrambled to avoid single frequencies over 
the telephone line when repetitive data patterns appear at the DCE interface. 

Below are the: 

• Modulation rate 
• Carrier frequency 
• Number of encoded bits per signaling period 
• Modulation type. 

For the A to E configurations shown in the following table: 

A B C 0 E F G 

14400 bps *' *' 

9600 bps *' *' 1< 

4800 bps 1< *' 

Native *' 1< *' *' 

CCITT V.27 bis 1< 

CCITT V.33 1< 

CCITT V.29 1< 

Point-to-point *' * 1< * 1< 1< 

Multipoint inbound 1< 1< 1< 1< 

Multipoint outbound 1< 1< 1< 1< 
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A- Native Mode 

Speed 14 400 bps 12 000 bps 

Modulation Rate 2400 2400 

Carrier Frequency 1700 Hz 1700 Hz 

Number of encoded bits per sig-
6 5 

nailing periods 

Modulation QAM trellis coded QAM trellis coded 

RTS/RFS Delay 2 ms 2 ms 

B - CCITT Mode 

Speed 14 400 bps 12 000 bps 

Modulation Rate 2400 2400 

Carrier Frequency 1800 Hz 1800 Hz 

Number of encoded bits per sig-
6 5 

nailing penods 

Modulation QAM V.33 QAM V 33 

RTS/RFS Delay 2 ms 2 ms 

C and 0 - Native Mode 

Speed 9600 bps 7200 bps 

Modulation Rate 2400 2400 

Carrier Frequency 1700 Hz 1700 Hz 

Number of encoded bits per sig-
4 3 

nailing periods 

Modulation 
QAM, or QAM QAM, or QAM 
with TCM with TCM 

RTS/RFS Delay 2 ms 2 ms 

E - CCITT Mode 

Speed 9600 bps 7200 bps 4800 bps 

Modulation Rate 2400 2400 2400 

Carrier Frequency 1700 Hz 1700 Hz 1700 Hz 

Number of encoded bits per sig-
4 3 2 

nailing periods 

Modulation QAM V.29 QAM V.29 QAM V.29 

RTS/RFS Delay 2 ms 2 ms 2 ms 
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F- Native Mode 

Speed 4800 b'ps 2400 bps 

Modulation Rate 2400 2400 

Carrier Frequency 1700 Hz 1700 Hz 

Number of encoded bits per sig-
2 1 

nailing periods 

Modulation 
4-phase differen- 4-phase differen-
tial encoding tial encoding 

RTS/RFS Delay 2 ms 2 ms 

G- CCITT Mode 

Speed 4800 bps 2400 bps 

Modulation Rate 1600 1200 

Carrier Frequency 1800 Hz 1800 Hz 

Number of encoded bits per sig-
3 2 

nailing periods 

Modulation 
8-phase differen- 8-phase differen-
tial encoding tial encoding 

RTS/RFS Delay 2 ms 2 ms 

DeE to Telephone Line Interface 
LlC type 5 interfaces the telephone line through balanced impedances matching 
the networks (both input and output circuitries may be regarded as 2-port net­
works). 

Unbalanced ~----j 
source 

IIIII 

Unbalanced '4------j 

receiver 

IIIII 

Transmit 
terminator 
stage 

Receive 
terminator 
stage 

The circuits are not damaged: 

• Under open circuit condition 

: J 600 Q balanced output 

: J 600 Q balanced input 

• By a short circuit between the leads 
• By a short circuit from either lead to ground. 
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Surge Protection 

Transit Time 

RFS Delay 

The DC isolation between input and output leads with regard to ground is 
greater than 20 Mn. 

1. Primary protection: a telephone line surge protection (carbon block or gas 
tube) should also be provided by the line connector before the DCE wall 
plug 

2. Secondary protection: three protection devices connected from tip to frame 
ground, from ring to frame ground, and tip to ring. 

In the countries where it is authorized, this limits the maximum voltage to 
80 V peak (line to ground) or 80 volts peak (line to line). In addition, the 
transformer saturation characteristics, and the Zener diode network across 
the line transformer secondary windings, limit the maximum peak voltage to 
12 V (line to ground). 

The transit time is the time that elapses between the input of a bit in the local 
transmitter and the output of this bit from the remote receiver, assuming a zero 
transmission delay over the telephone line. 

Transit time (ms) 
Modulation type 

14 400 12 400 9600 7200 4800 2400 

IBM Native 21.4 21.4 17.2 18.0 

CCITT V.33 21.4 21.4 

IBM Native 18.0 18.0 

CCITT V.29 16.8 16.8 16.8 

IBM Native 17.4 21.4 

CCITT V.27 bis 12.2 15.6 

The RFS delay is 2 ms for L1Cs type 5 in any configuration. It must be added to 
the transit time to evaluate the turnaround time. 
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LIC Type 5 Panel 

I" DCE active (green) 1 
LEOs 1 

~ OCt failed (yellow}2 

[ 

DCE active (gl'een) 1 
LEOs 

DCE failed (yellow}2 

n 
I I'~f- Telephone line 1 
~ I connector 

--'0 

o 

PKD connector 

o 

0<4----+-·- PT2 connector 

~ ....--+- PKD switch select 8 (to line 1 or 2) 

o 

o 

2 

Telephone line 2 
connector 

1 lit 
2 lit 

OTR is ON (green LED) 

1 and 2 flashing 
Severe local OCE error is detected (yellow LED) 
Lie card plugged in a wrong place 

Line Specifications 
• 4-wire non-switched lines 
• US and Canada: non-conditioned 
• Other countries: CCITT M.1020 or M.1025 conditioning. 

Line Spectrum 
• V.27 bis 

Centered on 1800 Hz 
Spreads from 1000 to 2600 Hz. 

• Native and V.29 

Centered on 1700 Hz 
Spreads from 450 to 3050 Hz, including a 12.5 % roll-off. 
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• V.33 

Centered on 1800 Hz 
Spreads from 600 to 3000 Hz. 

3002 Channel (US) Characteristics 
Attenuation distortion 

Delay distortion 
Insertion loss at 1004 Hz 
Non-linear distortion (H2) 
Non-linear distortion (H3) 
Phase jitter 
Frequency shift 
Signal to noise ratio 
Impulse noise 

M.1020 Line Characteristics 
Attenuation distortion 

Delay distortion 

I nsertion loss at 800 Hz 
Harmonic distortion 
Phase jitter 
Frequency shift 
Signal to noise ratio 
Impulse noise 

M.1025 Line Characteristics 
Attenuation distortion 

Delay distortion 

Frequency error 
Insertion loss at 800 Hz 
Harmonic distortion 
Phase jitter 
Frequency shift 
Signal to noise ratio 
Impulse noise 

(Overall loss relative to that at 1004 Hz)' 
-2 to + 8 dB from 500 to 2500 Hz 
-3 to + 12 dB from 300 to 3000 Hz 

Less than 1750 /1s from 800 to 2600 Hz 
16 dB 
25 dB minimum 
30 dB minimum 
No more than 10° peak-to-peak 
± 5 Hz 
24 dB 
Threshold of -6 dB to signal level at an average rate 
of 15 impulses per 15 mn. 

(Overall loss relative to that at 800 Hz): 
-2 to + 6 dB from 300 to 500 Hz 
-1 to + 3 dB from 500 to 2800 Hz 
-2 to + 6 dB from 2800 to 3000 Hz 

(Group delay relative to the minimum group delay): 
Less than 500 /1s from 1000 to 2600 Hz 
Less than 1500 Jls from 600 to 2600 Hz 
Less than 3000 Jls from 500 to 2800 Hz 

13 dB ± 4 
25 dB minimum (below received level) 
No more than 15° peak-to-peak (normally 10°.) 
± 5 Hz 
24 dB 
Threshold of -8 dB to signal level, at an average 
rate of 18 impulses per 15 mn. 

(Overall loss relative to that at 800 Hz): 
-2 to + 12 dB from 300 to 500 Hz 
-2 to + 8 dB from 500 to 2500 Hz 
-2 to + 12 dB from 2500 to 3000 Hz 

(Group delay relative to the minimum group delay): 
Less than 300 IlS from 600 to 2800 Hz 
Less than 1500 /1s from 1000 to 2600 Hz 

Less than ± 5 Hz 
13 dB ± 4 

25 dB minimum (below received level) 
No more than 15° peak-to-peak (normally 10°) 
± 5 Hz 
24 dB 
Threshold of -8 dB to signal level at an average rate 
of 18 impulses per 15 mn. 
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Specific Country Line Characteristics 
In the following countries, the line characteristics are specified by the PTT: 

• France 

The French PTT offer a 4-wire normal quality line with the following specifi­

cations: 

Attenuation distortion 

Delay distortion 

• Japan 

(Overall loss relative to that at 800 Hz): 
-2.6 to +4.5 dB from SOO to 2000 Hz 
-2.6 to + 6.0 dB from 300 to 2600 Hz 
-3 to + 9 dB from 1700 to 2300 Hz 
-3 to + 12 dB from 2300 to 2800 Hz 

Loss at 800 Hz: 6.4 dB, with a possible variatjon 
of less than 4.5 dB. 
(Group delay relative to the minimum group 
delay): 

Less than 1000 J1.s from 1000 to 2400 Hz 
Less than 1S00 J1.s from 800 to 2600 Hz 

The DC loop resistance of a wholly metallic line 
is less than 4000 n. 

The NTT offer a normal quality line (3.4 kHz service). According to 
NTT-supplied information, these lines should have the following specifica­
tions: 

Attenuation distortion 

Delay distortion 

• UK 

(Overall loss relative to that at 800 Hz over 
carrier section): 

-3.8 to + 13.0 dB from 300 to 400 Hz 
-3.8 to + 5.8 dB from 400 to 600 Hz 
-3.8 to + 3.8 dB from 600 to 2400 Hz 
-3.8 to + 9.4 dB from 2400 to 3000 Hz 
-3.8 to + 17.4 dB from 3000 to 3400 Hz 

(Group delay relative to the minimum group 
delay): 

Less than 17S0 J1.s from 1000 to 3000 Hz 

The Post Office provides a quality telephone line according to CCITT recom­
mendation M.102S. 

Options and Configurations 
The options are entered from the PKD, using the 'CONF' command or via 
LPDA-2 commands. They are stored into a non-volatile RAM except for micro­

code and EC levels. 

These options are: 

• Read and set by the customer 
• Read and set by the CE only 
• Read-only. 

They can be read and set: 

• Through the PKD 
• Through the LPDA-2 commands 
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• In the local LlC type 5 DCE 
• In the remote DCE (LiC type 5 or IBM 586X DCE). 

The table below shows the various ways of reading and setting these options. 

Keying 'LOCAL CONFIGURATION' will cause the DCE to display and scroll field 
by field its own configuration; the operator may update each configuration field 
which appears on the display. 

If the operator does not update the configuration, TI is not raised and data 
traffic can take place without interruption. 

If the operator updates the configuration, (keying 'ERASE'), TI is raised, CD and 
RFS are dropped at local interface, and the data traffic through the DeE is inter-

o 

ru~. (~ 
\ __ / 

Keying JREMOTE CONFIGURATION' causes the DCE to display and scroll the 
configuration of the selected remote DCE. 

During the operation, TI is raised, CD and RFS are dropped at the local and the 
remote interface, and the DATA traffic through the DCE is interrupted. 
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Options 

DCE address 
Default speed 
Point-to-point - Multipoint 
Control - Tributary 
Type: IBM native 
Long training sequence 
Anti streaming 
Transmit clock control 
RFS delay 
Line quality threshold 
Receive level threshold 
Hit count threshold 
Nonswitching transmit level 
CCITT 
CD sensitivity 
LPDA-1 enable 
LPDA-2 enable 
2nd backup speed 
Auto self-test 
Switched transmit level 
Autoanswer 
Ri ng protection 
Autodisconnection 
Telephone numbers 
Serial number 
Base card EC level 
Machine EC level 
Microcode EC levels 
Customer information 

,. Read and set by customer 
o Set by CE only 
~ Read-only. 

Settable in the Settable in the 
Local LIe Type 5 Remote L1C Type 

5 (if not CC ITT) 

PKD LPDA-2 PKD LPDA-2 

* 1< 

,. 1< 1< 1< 

* 
,. 1< * 

* 1< '" 
,. 

1< 1< 

1< 1< 1< ,. 

* * 1< 1< 

* 
,. 1< 1< 

,. 1< 1< * 
,. 1< '" 

,. 

,. 1< ,. ,. 

,. ,. 

tl 
tl 
tl 

,. 1< 

,. ,. 
'" 

,. 
,. 

'" '" 
,. 

t1 t1 

t1 ~ 
,. ,. 

Note: As options and some other configuration items can be set either locally 
or remotely, contentions may occur. The last received configuration, either 
from the line or from the attached operator panel. overrides the previous one. 

Some of the above options are self explanatory: the others are explained here­
after. 

DeE address 

• Control and primary L1C type 5s : 
• Tributary and secondary L1C type 5s : 

always 01 
any value 

Default speed The non-volatile RAM holds the default speed indication, 
defined at configuration time. which is used at each power ON. 

Point-to-point/multipoint 
L1C type 5 can be 'Primary', 'Control'. 'Secondary'. or 
'Tributary'. 
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Transmit clock control 
Two options are available: 

Internal clock The transmit clock is provided internally by the 
L1C type 5. 

Receive clock The local transmit clock IS locked onto the 
receive clock (decoded from the received 
data). 

Line quality threshold 
From 0 to 15, displayed in hexadecimal (0 to F) 

• LPDA-2 setting ranges from 0 to E 
• Control panel setting ranges from 0 to F. F means 'no 

threshold'. 

If the line quality parameter is above or equal to that threshold, 
the line quality indication 'LQ' in the background information 
blinks on the displayed value, and the buzzer gives an audible 
alarm. 

At installation. the threshold value is 8 which corresponds to a 
10-5 bit error rate. 

Receive level threshold 
This is to specify the threshold above which a warning indi­
cation will be reported during LPDA-2 modem and line status 
report. 

The range is from 0 to -43 dBm. 

Carrier detector sensitivity 
Two senSitivities are provided: 

Low CD sensitivity Received signal below 31 dBm is not 
detected 

Normal CD sensitivity Received signal is detected down to 43 
dBm. 

LPDA-2 hit count threshold 
From 0 to 64. This field cannot be accessed from the control 
panel. 

LPDA-2 setting ranges from 0 to 63. (64 means· 'no threshold'). 

Transmit level See SMUX AlB section for authorized levels and settings. 

CCITT Applied to POlnt-to-point, makes the Lie type 5 compatible with 
CCITT V.27 bis, V.29 or V.33 recommendation for 4800, 9600 or 
14 400 bps. 

LPDA-2 enabled 

Enabled Default option. The DCE intercepts and executes 
LPDA-2 commands. 

Disabled the DCE ignores LPDA-2 commands. 

Since LPDA-2 commands flow into the DCE as other pieces of 
data, the disable option may be selected if there is a chance 
that the LPDA-2 header may be erroneously detected in the 
data bit stream. The LPDA-2 header is guaranteed unique for 
the following data transmission protocols: 

4-70 IBM 3745 Hardware Maintenance Reference (HMR) 

o 

ij 
I:: 



o 

o 

o 

'0 

o 

Host Support 

• SDLC NRZI 
• BSC USACII or EBCDIC 

• ALC. 

First/second backup speed 
Only used with CCITT V.29 option, to specify whether the 7200 
or 4800 bps backup speed is used. 

Card EC level One digit, from 0 to 3, wired on the LlC5 card, that specifies the 
level of the electronic components. 

Microcode EC level 
The EC level of the ROS and UVPROMs can be read on the 
PKD from the ROS themselves. They cannot be updated. 

Host support for LlC type 5 is NetView from R3, using LPDA-2 functions. See 
LPDA Description, SY33-2064 for LPDA-2 protocols, formats, and commands. 
Three sets of commands are available for: 

• Problem determination 
• DCE configuration 
• Testing from the TSS. 

Problem Determination Commands 
Supported commands are: 

• DCE status and test 
• Line status 
• Transmit/receive test 
• Line analysis. 

DCE Configuration Commands 
The following 'operational commands' are supported: 

• Read local configuration 
• Write local configuration 
• Set local transmit speed 
• Read remote configuration 
• Write remote configuration 
• Set remote transmit speed 
• Remote contact sense/operate. 

Note: The following commands are not supported: 

• Call-out 
• Disconnect 
• Local contact sense/operate in local L1C type 5 
• Read local coupler 
• Read remote coupler 
• Write local coupler 
• Write remote coupler. 
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TSS Commands 

Manual Tests 

Two commands can be initiated from the TSS (FESA) to test the LlC type 5: 

• CCITT loop 3 (with or without line wrap block) 
• Self-test. 

CCITT loop 3 
This test is initiated by the 3745 TSS (FESA) on the DTE interface. 
The FESA has to detect RFS going ON b-efore sending the data to be 
looped. For security purpose, the FESA can set up a timer (2100 ms 
maximum) to guard against no answer from a failing DCE. 

The TSS/FESA follows the following sequence: 

1. Start loop 
• Put RTS OFF 
• Detect RFS OFF in less than 50 ms 
• Set TC ON 
• Detect TI ON in less than 700 ms 
• Set RTS ON 
• Detect RFS ON in less than 200 ms 
• Send data to be looped on TO. 

2. End loop 
• Stop data transmission 
• Put RTS OFF 
• Detect RFS OFF in less than 50 ms 
• Put TC OFF 
• Detect TI OFF in less than 100 ms. 

Self-test The self-test from OFFline diagnostics pre-empts any other DeE func­
tions. 

It can be run only when the DeE is not connected to the network, 
and it doesn't need any line wrap plug. 

The 'MODEM FAILED' bit is set to 1 in case of error. The 'MODEM 
BUSY' bit is raised solely as an answer to the self-test request from 
the 3745. 

The test sequence is as follows: 

1. Read in1erface 
'Modem failed' bit ON = error 
'Modem busy' bit staying ON for more than 4 s = error. 

2. Set 'Self-Test Request' ON 
'Modem busy' should come ON in less than 200 ms. 

3. Put 'Self-Test Request' OFF (to avoid continuous self-test) 
'Modem busy' should come OFF in less than 4 s. 
'Modem failed' OFF = self-test successful. 

The following manual 'tests are all initiated from the PKD: 

• Local loop back 
• Remote loop back 
• Local self-test 
• Local status 
• Remote self-test 

Data disruptive 
yes l 

yes l 

yes l 

no 
yes 
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• Remote status 
• Digital test (xmit/receive test) 
• Analog test (line analysis) 
• LlC line analysis procedures (LLAP) 

1 Run continuously until keying 'EXIT'. 

yes 
yes l 

yes 
yes 

Descriptions of the above manual tests are given later in this chapter, under 
'Problem Determination Aid' for UC type ·5/UC type 6. 

Alarm Tone Detection 
A failure tone is sent when a hard internal failure is detected. However, LlC 
type 5 DCEs detect both: 

• Remote power OFF tones 
• Remote failure tones. 

Alarm tones are not detected if the DCE is executing a self-test. 

If a failure tone and a power OFF tone are detected while executing a local 
status. only one of them' is displayed. 

Tone Characteristics 
Frequency 
Level 

325 Hz ± 10 Hz 
As written in NVRAM (default value provided by the switches on 
the SMUX card) 

Tone Reception 

Power OFF tone duration 

• 100 ms ± 20 ms if power OFF lasts more than 100 ms 
• Equals the power OFF duration if power OFF lasts less than 

100 ms. 
Failure tone duration 

300 ms (repeated every 90 s until the DCE is powered OFF or the 
internal error disappears). 

The detection is controlled by the microprocessor, which monitors the tone 
duration in order to differentiate the power OFF tone from the failure tone. 

DCE Configuration 
DCE (LIC type 5 or 586X) configuration (local or remote) is achieved by keying a 
set of commands from the IBM 5869 PKD connected to the relevant LlC type 5. 
See the MIP, SY33-2054 for detailed command procedures. 
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Portable Keypad Display (PKD) 
The IBM 5869 PKD consists of a keyboard of 20 keys associated with a 
16-character alphanumeric display, and audible alarm. 

0 0 LJ 1 
U 

n 0 [J !l 
L 

0 D LJ 0 

[l [l D ~ 

0 0 0 0 to LIes (or LIC6) 

KEYPAD 

TEST STATUS SPEED CONFIG 

LOC D LJ LJ D 
TEST STATUS FULL CONFIG 

REMDDDLJ 
ANALOG DIGITAL BCKUP Ct~D 

PD LOC. LOOP 

GO ERASE EXIT STOP 

DDDD 
the following are the available main display operations. For procedures, 
display analysis, and actions, refer to: 

• 3745 Problem Determination Guide, SA33-0096 

4-74 IBM 3745 Hardware Maintenance Reference (HMR) 

o 

(--"', 
1\", __ 7 

(-", 
I 

\,----// 

\ , '- . ./ 

1,1 

I, 

11 



o 

o 

Lamp Test 

• 3745 Connection and Integration Guide, SA33-0096. 

The 'GO' key displays all positions during 5 s on the screen to test the LEOs. 

(7+,' f~-l ;~T;i i-:Y--j t{-I ll--! l\l! l~i I~~i (J7J ,-:r:j ,:\'I} i 'I! ~:I'~! (:;f~i 

!~~d~~l i~ i'f' ~~rT ~~~ !11 ~:~ Ti i~ 1_( CD l i~~ 

A specific key display can also be tested (by keeping that key pressed longer 
than 5 s). 

Background Information 

DeE Information 

This is the default information that appears on the screen in normal mode. You 
find, from left to right: 

• 3745 line physical (or logical in case of LlC swap) address: 2 characters 
• Line quality irrelevant = x: x from 0 to F (0 is the best) 
• Operate OFF = x: L = Non-switched, W = Local wrap via TC 
• RTS OFF = 0 ON = 1 
• RFS OFF = 0 ON = 1 
• CO OFF = 0 ON = 1 
• TO blinks on TO activity, indicates also speed of transmission: F = full, B 

= backup 
• RO blinks on RO activity, indicates also speed of reception: F = full, B = 

backup. 

Notes: 

1. 'WRAP' is displayed instead of line address and line quality if a manual 
loop back test is running. 

2. 

Transitions between 0 and 1 on the screen indicate that activity is taking 
place on the lead (except for RO and TO). If there is no activity the actual 
status is displayed. 

When CO = 0, RO indicates the speed of last data reception. 
When RFS = 0, TO indicates the speed of last data transmission. 

When the background information is displayed, keeping the ERASE key pressed 
will give you a display of the form: 

aaaa bbb cc 

where: 

aaaa 4800 bps or 9600 bps or 14 400 bps or V.27 or V.29 or V.33 
bbb Transmit clock option 

• INT for internal (from local) 
• RCV for received (from remote). 
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cc Network configuration 
• PP for point-to-point primary 
• PS for point-to-point secondary 
• Me for multipoint control 
• MT for multipoint tributary 
• MT for CCITT V.29 or V.33. 

This operatIon is not data disruptive. Releasing the ERASE key returns to back­
ground display. 

LIC 5 Physical Address 
When the background information is displayed, press the EXIT key for more 
than O.Ss. The Lie physIcal position on the board is then displayed. 

POR - Bring-Up Information 

Keying Procedures 

At power ON reset time all the segments on the screen are lit ('*'), then 'COPY­
RIGHT IBM 88' appears on the screen. 

Normally, after the initial self-test is completed, the screen displays the back­
ground information. In the normal case, the DeE goes to 'operate'. If a severe 
problem occurs, the '*' remain on the screen. 

If the initial self-test detects a severe error, the message: 

LIC 5 FAILED 

appears on the screen during 2 s and the DeE loops on bring-up. 

Each function is performed in three steps: 

1. Selection 
2. Execution 
3. Report. 

Command Rejection 
In some cases commands are rejected: 

No response The remote did not answer, disruption of data transmission has 
already taken place. 

Bad response The remote gave an invalid answer (wrong FCS), disruption of 
data has already taken place. 

Busy TC ON If the lead TC is ON, all operator commands are rejected with 
the following message: 

\ 

BUSY TC ON 

The buzzer sounds one beep, and the message stays on the 
screen until the operator presses EXIT. There is no disruption 
of data. 

Not executed The command can also be rejected with the 'NOT EXECUTED' 
message. Either it was a remote command and the DCE is in 

o 

CCITT mode or the DeE is continuously busy with host com- C', 7-

mands (this may be an abnormal condition). If the message is " 
caused by CCITT mode there is no disruption of data. 

A remote speed change is not executed if the clock option of 
the remote DCE is not set to internal clock. 

4-76 IBM 3745 Hardware Maintenance Reference (HMR) 



o 
Self-Tests 

Status 

o 
Analog Test 

Digital Test 

o 
Local Loop 

Speed Change 

o 

The buzzer sends the audible attention at the beginning of the report. 

In report step, pressing a function key causes the return to selection step. This 
is a means to chain several commands without being pre-empted by commands 
coming from the host or the line (see contentions). 

The following self-tests are available: 

• Local self-test (key 0) 
• Remote self-test (key 4). 

The following status can be examined: 

Local status Key 1. Not disruptive but forbidding LPDA-2 commands, 
informs on: 

• Logged warnings 
• Line quality end received level in dBm 
• Hit count since the last 15 mn 
• DTE Interface local status and transitions 

Remote status Key 5. Disruptive 

• Logged warnings 
• Line quality end received level in dBm 
• Hit count since the last 15 mn 
• DTE interface local status and tranSitions 

This test (key 8) provides line analysis. It involves both local and remote DCEs 
and lasts 6 s on each side. 

This test (key 9) is a transmit/receive test It involves both the local and remote 
DCEs. Blocks of data are sent from the local to the remote DTE which wraps 
them back to the local one. 

Block errors are counted on both sides and displayed on both screens See 
page 4-99. 

This command (key F) prepares the DCE for a loop 3 test See page 4-56 

This option allows to change the speed locally' and/or remotely from nominal to 
backup, and conversely The speed cannot be changed if the remote DCE: 

• Has the DSRS option 
• Already runs at requested speed. 
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Configuration 
The PKD being connected to a given DCE, the local DCE or the remote DCE 
configuration settings may be: 

• Scrolled and displayed 
• Updated. 

Some fields are modifiable by the CE only, some others fields are 'read only' 
(for example. model). 

If vital fields have been modified, returning to background causes a self-test to 
take place. 

The table on page 4-69 shows the various configuration fields for local L1Cs type 
5. 

Contact Sense/Operate 

Commands 

Buzzer Control 

Contentions 

These facilities are not available on L1C type 5, but on remote 586Xs only. They 
are: 

• Open the 'contact operate' relay 
• Close the 'contact operate' relay 
• Get the status of the 'contact operate' and 'contact sense'. 

The following commands can be executed in CE mode only: 

• Send a 1004 Hz tone on the telephone line 
• Load the default configuration (transmit level not changed) 
• Update the configuration (all fields may be updated) 
• Address a specific DCE via its serial number 
• Long timer (10 mn) for LLAP 
• Contact sense/operate (remote only). 

All the above commands are reset at: 

• Power OFF 
• DCE re-initialization. 

Each time a valid key is pressed there is a short bip. The absence of bip 
means that the key is either irrelevant to the current protocol or has not been 
taken in account by the keypad hardware. 

A request to execute an LPDA-2 command can come from: 

• The local host 
• The remote via the telephone line 
• The panel. 

Contentions are solved on a 'first request/first to be served' basis. 

From the moment you release the GO key, until the end of the test, the DCE 
does not answer commands either from the line or from the DTE. 

4-78 IBM 3745 Hardware Maintenance Reference (HMR) 

--- ---- ----~---------

o 

Ii 



o 

o 

o 

'0 

o 

While executing a non-disruptive command the DCE does not answer LPDA 
requests, from the host or from the line. 

Re-synchronization is inhibited for remote commands. 

Unsolicited Messages 

PT2/3 

These messages appear on the screen, without any operator intervention. If a 
PKD operator session is in progress the unsolicited messages are delayed. 
They can appear only when the screen displays background ,information. For 
complete information, refer to the Configuration and Integration Guide. 

CMD FROM LINE (2 s) 

CMD FROM DTE (2 s) 
REM MODEM FAILED 

Stays on screen until the operator presses EXIT. This 
message is not displayed if the PKD was not present 
when the condition occurred. 

REM PWR LOSS In point.to-point, this message remains until CD goes ON 
or the operator presses EXIT, It appears as soon as the 
PKD is present if CD is still 0, 

CONFIG FROM LINE When the DCE is being configured from the line or from 
the host. 

CONFIG FROM HOST 

CONFIG MISMATCH 
KEY n STUCK 

aa L1CS FAILED 

TEST FROM HOST 
WRONG SLOT 
TEST FAILED 
SELF TEST FAILED 
TEST OK 
SELF TEST OK 
TEST OK NOWRP 
TEST OK WRAP 

Disappears at end of configuration, or if a power loss or 
failure tone is detected. If end of configuration has not 
been received the message stays on the screen during 5 
mn, This message appears as soon as the PKD is 
present if the condition still holds. 
Configuration error. 
When the indicated key appears to be pressed during 
more than 5 s. The message stays 10 s then the control 
panel is reinitialized, This indicates a mechanical or 
electrical problem, 
At power ON, the initial self-test failed. If the operator 
presses GO, the DCE attempts to start, 
A test from the 3745 has been initiated. 
The cassette has been plugged in a wrong position. 
A host self-test has failed. 
A self-test failed after a configuration change, 
A self-test requested by the host was successful. 
A self-test was successful after a configuration change, 
A manual self-test without tel wrap plug was successful. 
A manual self-test with tel wrap plug was successful. 

A 10-pin connector is available on the L1C type 5 panel to connect a PT2/3 used 
to investigate and record control and data signals, 
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LIC Type 6 DSU/CSU Function 
DSU/CSU stands for: 'Data service unit/channel service unit', which is, in the 
LlC type 6, the equivalent of the DCE function of a LlC type 5. 

Connection to US DDS 
The DSU/CSU allows DTE-to-DTE communication through the digital data 
service (DDS) in the US. 

LIC6 
DDS 

r - - - - 1 

OTE '--- DSU/CSU I 
I II I Dsu/cSU f-- OlE 

L __ __ J 

Limited Distance Connection 
The DSU/CSU also allows DTE-to-DTE communication through private limited 
distance lines. The data is encoded and decoded as for DDS (protocols, rules, 
and so on). 

Note: The LlC type 6 offers no local area data channel (LADC) attachment 
facility. 

Maintenance Approach 
Same as LlC type 5; see page 4-57. 

Data Flow 

LIC6 

DDS or 
DCE 

LD line 

Control panel 

Logic part 

• DTE serializer/deserializer 
• DCE microprocessor and signal converter 
• DCE ROS, RAM, and EEPROM. 

Analog part 

• DCE coder/decoder 
• DCE transmit/receive filters 
• DCE line transformers. 
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o Speeds 

o Speed Setting 

1 ' 110 

o 
Configurations 

Each Lie type 6 houses one DeE which can operate at the following speeds, 
depending on the network it is connected to. 

US digital data service network 

• 56 000 bps 
• 19 200 bps 
• 9600 bps 

Non-switched 4-wire limited distance lines 

• 56 000 bps 
• 19 200 bps 

9600 bps. 

The speed is set at installation time by a microswitch on the Lie type 6 card 

II 
II 

19 208 
9608 56 000 

11 

~ 
• In V.35-like mode (56 000 bps). only one speed is available. 
• In V.24-like mode (19 200 and 9600 bps), two speeds are available and must 

also be set at installation time from the PKD. 

The speed setting cannot be changed either by NetView or by the MOSS. 

LlC type 6 DSU/CSUs are compatible with IBM 5822-10 DSU/CSUs. They 
operate in: 

• Point-to-point and multipoint when connected to DDS 

• Point-to-polnt only when connected to a limited distance line 
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Configuration Options 
The following table shows the different ways of setting the CNM functions. 

CNM Functions 
Settable by 

NetView PKD MOSS 

Manual Command No Yes No 

Local wrap (loop 3) No Yes Yes 

Local self-test Yes Yes Yes 

LPDA-2 No No No 

Data Format 
Synchronous, binary serial. 

Modulation Technique 
Bipolar, return-to-zero. 

DSU/CSU to Line Interface 
The L1C type 6 interfaces the DDS/LDM through balanced impedances matching 
the networks (both input and output circuitries may be regarded as 2-port net­
works). 

Unbalanced 
source 

Unbalanced 
receiver 

I II I I 

I1111 

Transmit 
terminator 
stage 

Receive 
terminator 
stage 

: J 135 Q balanced output 

: J 135 Q balanced input 

The circuits are not damaged under the following conditions: 

• Open circuit 
• Short circuit between the leads 
• Short circuit from either lead to ground. 

The DC isolation between input and output leads with regard to ground is 
greater than 20 Mil. 
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o Surge Protection 

Transit Time 

,0 

/1: 

t" 0 
RFS Delay 

o 

Primary protection 
A line surge protection (carbon block or gas tube) should also be 
provided by the line connector before the DeE wall plug. 

Secondary protection 
One protection device connected from tip to ring and two capacitors, 
from tip to frame ground, and from ring to frame ground. 

This limits the maximum voltage to 80 V peak (line to line). 

The transit time is the time that elapses between the input of a bit in the local 
transmitter and the output of this bit from the remote receiver, assuming a zero 
transmission delay over the telephone line. 

Transmitter and receiver refer to the V.24 interface. 

Transmission Speed (bps) 

56 000 19 200 9600 

Transit time (ms) 35 33 33 

The RFS delay is 7 to 20 bit-time for Lie type 6 in any configuration. It must be 
added to the transit time to evaluate the turnaround time. 

9600 bps 
19 200 bps 
56000 bps 

2.5 ms 
1.5 ms 
0.5 ms 
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Lie Type 6 Panel o 
Line connector 

1 

[ 
OSUjCSU active (green) 

LEOs 2 
OSUjCSU failed (yellow) 

o 

o 

PKO connector 

o 

~---+- PT2 connector 

1 lit DTR is ON (green LED) 
2 lit Severe local DSU/CSU error is detected (yellow LED) 
1 and 2 flashing LlC card plugged in a wrong place. 

Line Specifications 
DDS network Refer to DDS documentation 

Limited distance connection (-
The line specification depends on the length and the gauge of ~ __ / 
the wires. 

Lengths and Gauges 
The next table gives the maximum lengths in km (and miles) for the most 
common gauges used. 
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Table 4-1. Maximum line length, according to wire diameter and transmission 
speed 

Wire Diameter in mm/(Gauge) 
Transmission Speed 

0.4 (26) 0.5 (24) 0.6 (22) O.S (20) 

56 000 bps 4.2 km 6.0 km 8.1 km 13.7 km 
(2.6 miles) (3.7 miles) (5.0 miles) (8.5 miles) 

19 200 bps 5.8 km 7.9 km 10.2 km 15.7 km 
(3.6 miles) (4.9 miles) (6.3 miles) (9.7 miles) 

9600 bps 7.3 km 9.8 km 12.6 km 18.7 km 
(4.5 miles) (6.0 miles) (7.8 miles) (11 .. 6 miles) 

Note: The most commonly used lines are 0.4 and 0.6 mm. 

The distances given in the previous table (in kilometers and miles) are calcu­
lated for 34 dB of attenuation at the Nyquist frequency and associated with the 
following line parameters: 

Line ic capacitor 
Line ic inductance 
Line ic resistor 
Load impedance 

50 nF 1 km 
650 ,uHenry 1 km 
44/(DxD) in ,uD. 1 km with 0 = line diameter in mm 
135 ,un (resistive). 

Using an IBM cabling system type 1 (cable PN 4716748) or type 6 (cable PN 
4716743) the expected distances will be: 

• 4 km up to 19 200 bps 
• 3 km at 56 000 bps. 

On loops which meet the noise requirements defined in the Bell PUB 62310 the 
bit error rate will not exceed 4/100 000. 

At data rate over 19 200 bps, lines with a diameter greater than 0.6 mm will 
increase the group delay distortion. 

Options and Configurations 
The L1C type 6 IS not configurable via LPDA-2 commands. 

The speed option (V.35/V.24) is set from a switch on each L1C type 6 card but 
the speed option (19 200/9600) is set from the PKD. See "Speed Setting" on 
page 4-81. 

The options are set in a non-volatile PROM, except for microcode and machine 
EC level. 

The next table shows the options available to both customer and CE on local 
L1C type 6. 
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Options Local Lie Type 
6 

Poi nt-to-poi nt - Multi poi nt Yes 
DSU/CSU - Limited distance Yes 
Timing source Yes 
Network services1 Yes 
Byte 1 (speed V.35/V.24) Switch 
Speed 19 200/9600 Yes 
DCE address Read only 
Anti streaming No 
TC enabled No 
Buffer enable Yes 
Serial number No 
Machine EC level No 
Microcode level Yes 

Point-to-pointlmultipoint 

DSU-CSU/LD 

L1C type 6 can be 'Primary', 'Control', 'Secondary', or 
'Tributary'. 

Defines attachment to DDS network or limited-distance con­
nection. 

Timing source The receive clock provided by the L1C type 6 to the host is 
always recovered from the received signal. 

The transmit clock can be provided by the L1C type 6 to the 
host in two different modes: 

Network services 

• Internal clock generation within the L1C type 6: this mode 
gives better performances in LDM connections 

• Network clock used to generate transmit clock (synchro­
nous mode). 

• If selected (default option) the L1C type 6 intercepts and 
executes LPDA-2 commands 

• If disabled, the L1C type 6 ignores LPDA-2 commands 
• Since LPDA-2 commands flow into the L1C type 6 as other 

pieces of data, the disable option may be selected if there 
is a chance that the LPDA-2 header may be erroneously 
detected in the data bit stream. The LPDA-2 header is 
guaranteed unique for the following data transmission pro­
tocols: 

SDLC NRZI 
BSC USACII or EBCDIC. 
ALC. 

If the option 'Network Services' is selected on the local L1C type 6, the option 'Network Services' or 'LPDA-2 
Enable' must be selected on the remote DSU/CSU. 
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Host Support 

DCE address 

• Control and primary LlC type 5: always 01 
• Tributary and secondary LlC type 5: any value 

Speed control See 'Speed Setting' on page 4-81. 

Host support for LlC type 6 is NetView, using LPDA-2 functions. See LPDA 
Description manual, form SY33-2064 for LPDA-2 protocols, commands, and 
formats. 

Two sets of commands are available for: 

• Problem determination 
• Testing from the TSS. 

Problem Determination Commands 
Supported commands are: 

TSS Commands 

DDS Loop 

• DSU/CSU status 
• Line status 
• Transmit/receive test. 

Two commands can be initiated by the 3745 TSS (FESA) to test the LlC type 6: 

• CCITT loop 3 (with or without line wrap block) 
• Self-test. 

CCIIT loop 3 This test is 1nitiated by the 3745 TSS (FESA) on the DTE inter­
face. It is the same as for LlC type 5. See page 4-72. 

Self-test This test is the same as for LlC type 5. See page 4-72. 

This test is initiated by the DDS link via a bipolar code violation or a DC line 
current polarity reversal, as defined in the preliminary ATT PUB 62310 dated 
September 1983. It consists in a wrap at the DTE interface: 

1. Detect bipolar code violation or current polarity reversal 
2. Raise TI 
3. Set 'modem busy' bit ON in DTE registers 
4. Drop CD and RFS, DSR kept ON 
5. Force data to 'mark' at the host side, while looping back data from DDS 
6. Detect end of bipolar code violation and current polarity reversal 
7. Drop TI and reset the 'modem busy' bit. 

The test lasts as long as a code violation or polarity reversal is detected. It 
runs only if the LlC type 6 is in operate mode. 

Alarm Tone Detection 
A failure signal is sent when a hard internal failure is detected. provided that 
'network services' are enabled. This signal contains in a long sequence of 
bipolar zeroes. 

However, LlCs type 6 detect both: 
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• Remote power OFF tones 
• Remote failure tones. 

Tone Characteristics 

Tone Reception 

Speed 
Duration 

data speed 

Power OFF 
Failure 

End-to-end passthrough delay 

126 zeroes 
252 zeroes 

varies from 32 to 64-bit times depending on the configuration. 

The LlC type 6 receiving the alarm signal detects the alarm pattern and inter­
prets the Information as a remote failure or power OFF. 

This information is kept in storage and is reported to the NCP on request. 

DSU/CSU Configuration 
OSU/CSU (LiC type 6 or 5822-10) configuration is achieved locally only by 
keying a set of commands from the IBM 5869 PKO connected to the relevant LlC 
type 6. 

Portable Keypad Display (PKD) 
See PKO, page 4-74. 

Lamp Test 
See page 4-75. 

Background Information 
This is the default information that appears on the screen in normal mode. You 
find, from left to right: 

• 3745 line physical address (logical in case of LlC swap): 2 characters 
• Line quality irrelevant = x : x from 0 to F (0 is the best) 
• Operate OFF = X : L = leased, W = local wrap via TC, D = DDS loop test 

o 

• RTS OFF = 0 ON = 1 ( 
• RFS OFF = 0 ON = 1 "'_ 
• CD OFF = 0 ON = 1 
• RO blinks on TO activity, indicates also speed of transmission· F = full, B 

= backup 
• TD blinks on RD activity, also indicates speed of reception· F = high, B = 

low. 

Notes: 

1. 'WRAP' is displayed instead of OSU/CSU address and line quality if a local 
manual loop back test is running. 

2. Transitions between 0 and 1 on the screen indicate that activity is taking 
place on the lead. 

If there is no activity the actual status is displayed. 
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DSU/CSU Information 
When the background information is displayed the operator can request the 
local DSU/CSU main information, by keeping the 'ERASE' key pressed. The 
display show the information in the form: 

ttt ccc nn mmm 

where: 

ttt Type of functioning 
• 56 000 bps 
• 19 200 or 9600 bps 

ccc Transmit clock option 
• INT for internal (from local) 
• NC for network clocking (from remote) 

nn Network configuration 
PP Point-to-point primary 
PS Point-to-point secondary 
Me Multipoint control 
MT Multipoint tributary 

mmm Connection mode 
• DDS for connections to DDS network 
• LDM for limited distance connections 

The DSU/CSU information is displayed as long as the operator keeps pressing 
the ERASE key. Release the ERASE key to return to background display. 

This operation is not data disruptive. 

POR - Bring Up Information 
Same as for LlC type 5; see page 4-76. 

Keying Procedures 
Same as for LlC type 5; see page 4-76. 

Command Rejection 
Same as for LlC type 5, see page 4-76. 

Notes: 

1. 'DTE ONLY' command rejection not available. 
2. 'DDS LOOP ACTIVE' brings a command rejection. 

Digital Test 
See page 4-99. 

local Loop Back 
This command prepares the DCE for a loop 3 test. See page 4-96. 

Speed Change 
Only for 19 200/9600 bps. See "Speed Settings". page 4-81 
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Configuration 

Buzzer Control 

Contentions 

The PKD being connected to a given L1C type 6. the local DSU/CSU configura­
tion settings may be: 

• Scrolled and displayed 
• Updated. 

Some fields are 'read only' (for example. machine level). 

If vital fields have been modified, returning to background causes a self-test to 
take place. 

The table on page 4-85 shows the various configuration fields for local L1C type 
6: 

Same as for L1C type 5; see page 4-78. 

Same as for LlC type 5, see page 4-78. 

Note: If a function is selected while a 100p (loop 3 or DDS loop) is being exe­
cuted, a message (BUSY TC ON or DDS LOOP ACTIVE) appears on the screen. 

If TC raises after selection but before execution BUSY TC ON is displayed. 

Unsolicited Messages 
These messages appear on the screen, without any operator intervention. If a 
PKD operator session is in progress the unsolicited messages are delayed. 
They can appear only when the screen displays background information. For 
complete information, refer to the Configuration and Integration Guide. 

LDM LINE DOWN or DDS LINE DOWN 
Lack of receiver timing or error on received block. 

DDS OOS or DDS OOF 
DDS out frame or DDS out of service indication. 

CMD FROM LINE (2 s) 

CMD FROM DTE (2 s) 
REM DSU/CSU FAILED 

REM PWR LOSS 

KEY n STUCK 

aa LlC6 FAILED 
DEFAULT CONFIG 

INV PATTERN RCV 
TEST FROM HOST 
WRONG SLOT 

Stays on the screen until the operator presses EXIT. This 
message is not displayed if the PKD was not present 
when the condition occurred. 
In point-to-point, this message remains until CD goes ON 
or the operator presses EXIT. It appears as soon as the 
PKD is present if CD is still O. 
When the indicated key appears to be pressed during 
more than 5 s. The message stays 10 s then the operator 
panel is reinitialized. This indicates a mechanical or 
electrical problem. 
At power ON, the initial self-test failed. 
Operator intervention is required to reconfigure the 
DSU/CSU. 
Invalid pattern received (ex: a DDS pattern in LDM mode). 
A test has been initiated from the 3745. 
The cassette has been plugged in a wrong position. 
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Manual Tests 
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o PT2/3 

MAND DDS LOOP 

OPT DDS LOOP 

TEST FAILED 
SELF TEST FAILED 
TEST OK 
SELF TEST OK 
TEST OK NOWRP 
TEST OK WRAP 
DEFAULT CONFIG 

A mandatory DDS loop has been initiated from the DDS 
(reversal polarity loop). 
An optional DDS loop has been initiated from the DDS 
(bipolar code violation loop). 
A manual self-test failed or a host self-test failed. 
A self-test failed after a configuration change. 
A self-test requested by the host is successful. 
A self-test is successful after a configuration change. 
A manual self-test without tel wrap plug is successful. 
A manual self-test with tel wrap plug is successful. 
Operation intervention is required to reconfigure the 
CSU/CSU. 

The following manual tests are all initiated from the PKD: 

• Local loop back 
• Local self-test 
• Digital test (transmit/receive test) 
• LIe line analysis procedures (LLAP) 

1 Run continuously until keying 'EXIT'. 

Data disruptive 
yes l 

yes l 

yes l 

yes 

Descriptions of the above manual tests are given later in this chapter, under 
'Problem Determination Aid' for LIe type 5 and LIe type 6. 

A 10-pin connector is available on the LIe type 6 panel to connect a PT2/3 used 
to investigate and record control and data signals. 
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Problem Determination Aid for Lie Types 1 to 4 ~\ 

In addition to the TSS diagnostics, several aids are available to help in problem \V 
determination on a line or TSS problem: 

• Line interface display (LID) function (refer to Advanced Operations Guide, 
SA33-0097). 

• Wrap tests (WTT) function (refer to "Wrap Tests Controlled from the MOSS" 
on page 4-94 and Advanced Operations Guide, SA33-0097). 

• Control program procedure (CPP) function (refer to Advanced Operations 
Guide, SA33-0097). 

• TSS services (refer to 3745 Service Functions manual, SY33-2069). 

• Traces: external, internal SIT traces, checkpoint trace, NCP line trace. 

• TSS dump. 

• Port swap (refer to Advanced Operations Guide, SA33-0097). 

Note: Internal SIT trace and TSS dumps can be transferred via RSF to be ana­
lyzed remotely by the PST CEo 

Intermittent Error Messages or Messages Lost 
Intermittent error messages or messages lost without alarm or BER-created, 
may come from an intermittent hardware failure of the Lie card or of the CSC 
card (data bit failure). 

For that kind of symptom, run diagnostics to isolate the FRU: 

• A LlC card hardware failure affects only the one to four lines of this LlC. 
• A esc card hardware failure, affects all lines attached. 
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Wrap Tests Controlled from the Host 
Below are the different wrap test possibilities from the TSS to the terminal. 

The wrap tests at the DeE (or NTT) cable level are part of the line functions and 
are described in the 3745 Advanced Operations Guide, SA33-0097. 

IIUX: 

I 
I 

I 

LI C --- 0 \o!rap p 1 ug/wl'ap cab 1 e 
---0 (LIC1s to LIC4s only) 

Primary 
(Loca 1) 

(Note 2) 

(Note 1) 
(Remote) 

Secondary DCEs 
(Tailing) (Tailed) 

(Note 2) 

Cable 
Local 
DCE'" 

r--- r---- --1---------
Clustel' r-­

-/ j--, Remote --- -r-
I , 

__ LI :: 
~ loop back (V.54 100p3) I 

Remote loop back (v.54 10op2) 
,. 

Link level 2 

OLTT or IBN SNA test 
,. 

Remote loop back on secondal'y 1 ink ,. 

I DCE I 

* Stand-alone for Lie type 1 to Lie type 4 
Integrated for Lie type 5 and Lie type 6. 

Notes: 

1. The primary DeE is equipped with the data multiplexing feature or FIFO 
feature. 

2. The telecommunication line is a 4-wire non-switched or switched line. 
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Wrap Tests Controlled from the MOSS 
Below are the wrap tests controlled from the MOSS. 

The wrap tests at DCE (or NTT) cable level are part of the line functions and are 
described in the 3745 Advanced Operations Guide, SA33-0097. 

FESL 
I I Nuxi LIC r --0 \o!l'ap plug/l'll'ap cable 

r' 0 (LICls to LIC4s only) 
I I F---l 
I ,0 Line wrap block (note 4) 
I 0 (LIC5s and LIC6s only) 

I I I --,---
I Cluster L------

I ~---i ~~~:1 r "1 ~~~ote ~ ~=_~-j~=al 

lifll I I L 
I 00 NTT c~ble 
---0_0 I I 

I I 
I I 

:J 
~----J 

.------
I I 

FESL diagnostics 
I 

HUX diagnostics 
I 

~------'I 
.------'-

Internal LIC wrap (notes 1, 2, and 3) 
I 

:-~~~~~--=~] LIC diagnost i cs 
line wrap tests (note 1) 

I 
LIC diagnostics 

.-------~ 
~----

line wrap tests (note 4) 
I 

LIC diagnostics 
line wrap tests (note 5) 

LIC diagnostics 
loop 3 (LIC5/6 only) 

~-------------------~ 

Line wrap tests 
.------------------~ 

* Stand-alone for L1C type 1 to L1C type 4 
Integrated for L1C type 5 and L1C type 6. 

Notes: 

1. A line position can be plugged with a line cable, with a wrap plug (L1C type 
1, 2, 4) or with a wrap cable (L1C type 3). 

When the TSS diagnostics are run, the hardware for a selected line is: 
• Tested up to the L1C drivers. 
• Fully tested if a wrap plug or a wrap cable is present on the selected 

line. Plugging a wrap plug or wrap cable selects the section 'RC'. 
2. During L1C wrap mode operation, the transmit data line and the control 

lines are not deactivated at the DCE interface (the DCE may be power ON 
or OFF). 

3. Although this is not a user-activated test, an 'echo-check' mechanism 
(inline) checks the transmitted data in wrap mode. 
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4. For manual intervention routines, refer to Maintenance Information Proce­
dures, SY33-2070. 

5. If the cable is NTT with the connector switch set to 'operate', the test indi­
cator (TI) signal is not forwarded to the connected DeE, so that the received 
pattern differs from the expected one. 

Problem Determination Aid for LIC Type 5 and LIC Type 6 

Wrap Tests Controlled from the Host 
To test the DIE part of a LIe type 5 and LIe type 6, these tests are the same as 
for LIes type 1 to LlCs type 4. See page 4-93. 

Wrap Tests Controlled from the MOSS 
To test the DTE part of LIes type 5 and LIes type 6, these tests are the same as 
for LIes type 1 to LlCs type 4 (see page 4-94). In addtion, the following tests 
are available: 

• Wrap test up to DeE output (with or without line wrap block). 
• Self-test (which occurs before 'control lead wrap' command takes place) 
• LlC line analysis procedures (LLAP). 

See the Advanced Operations Guide, and the Problem Determination Guide for 
details. 

Manual Tests Controlled from the PKD 
To test the DCE part of the LIe type 5 and LIe type 6, all the following tests are 
manually initiated from the PKD: 

Manual Test Data LlC LlC 
Disrup- Type 5 Type 6 
tive 

Local loop back Yes l * * 

Remote loop back Yes l * 

Local self-test Yes l * ., 

Local status No 
., 

Remote self-test Yes * 

Remote status Yes " 

Digital test (transmitlreceive test) Yes l * ., 

Analog test (line analysis) Yes * 

LIe line analysis procedures (LLAP) Yes 
., * 
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Notes: 

1. The above tests run continuously until keying 'EXIT'. See the Connection 
and Integration Guide for details. 

2. The process of the 'status bits' from the PKD is independent from the 
LPDA-2. 

They are: 

• Alarm tone received (remote DCE power loss) 
• Alarm tone received (remote DCE failure) 
• Carrier loss 
• DCE re-initialization. 

Local Loop Back (Loop 3) 

The DCE transmitter is wrapped to the DCE receiver, through the whole analog 
front-end section, except the line driver and receiver. 

Receiver is set compatible with the transmitter, that is, for a multipoint control 
DCE, the receiver is set to multipoint tributary. 

This test is a CCITT loop 3 wrap. It is the host's responsibility to send data 
under RFS control, and check receive data when CD is ON. 

Remote Loop Back (Loop 2) 

Local Remote 

..--l1li D_CE _~I t--//-~"--IIII __ D_CE-=-.II 

The DCE modem performs a digital loop, sending back the data it is receiving 
from the line. It is executed in CCITT mode only. 

This test is a CCITT loop 2 wrap. It is the host's responsibility to send data 
under RFS control, and check receive data when CD is ON. 

Local Self-Test for LIC Type 5 

~::Il Line wrap block 

A line wrap block may be plugged into the line interface to allow line interface 
checking. 
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If the line wrap block is not plugged when 'local self-test' is selected from the 
PKD, a 'remote power loss' indication may appear at the remote DeE. 

During the test execution, TI is raised at the local DTE interface, CD and RFS 
are dropped, and the data traffic through the DeE is interrupted. 

DSR is dropped if DTR was OFF; otherwise DSR is kept ON. 

During the test, the same sequence of operations is continuously repeated. The 
number of such cycles already performed since the beginning of the test is con­
tinuously displayed and incremented. Whenever an error is encountered, the 
test stops, the number of cycles is preserved, and an error code may be dis­
played by pressing the 'GO' key. 

If during a self-test, the remote DCE sends an alarm tone, this tone is ignored 
by the DCE in self-test. 

Local Self-Test for Lie Type 6 

Remote Self-Test 

This tests checks the following components/functions: 

• Microprocessor 
• ROS 
• Internal and external RAM 
• NVRAM (RAM part and configuration parameters) 
• Read/write registers 
• DTE module 
• Line loop circuitry 
• SDLC adapter 
• Alarm signal (transcode test) 
• CSU (stress test). 

This test is automatically performed at each power ON. In this case, a check of 
the CMOS modules LSSD string hardware is added. 

If an error is found during the tests of the configuration parameters in the 
NVRAM (cflecksum error which could be due to a blank area), then: 

1. A default configuration is transferred from the RAM in the NVRAM. 
2. The indication is recorded for a future LPDA-2 report if applicable. 
3. The LlC type 6 is put in idle mode. 
4. A warning is displayed. 

Supervisory message 

<-----DeE ~ ... -/ /-~ -------il :~II Self-test 

Local Supervisory message Remote 

A supervisory message is sent from the local DeE to the remote (along with the 
DCE address). On reception of this message, the addressed DCE starts a self­
test (less than 5 s) and sends back the result of the test in a supervisory 
message. 
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Local Status 

Remote Status 

--------- ---

During the test execution, 'WAIT' is displayed on the local and the remote 
DCEs, TI is raised, RFS and CD dropped at the local and remote DTE interfaces, 
and the DATA traffic through the DCEs is interrupted. 

DSR drops at the local DCE, if DTR is OFF. 

At the end, a report is displayed on the local DCE and normal background infor­
mation on the remote DCE. 

If the request causes the remote DCE to fail, the alarm tone is sent, and a 
report is displayed. 

If a non-productive time out occurs after the request, a report is displayed. 

DCE 1-----/ /---

Local status 

When initiated on the local DCE, the following information is displayed: 

• Local line status (current quality, number of hits within the last 15 mn, 
warnings logged, current receive level) 

• Local DTE interface status and activity. 

Data traffic through the DCE is not interrupted. Normal operation take place at 
the DTE interface and TI is not raised. Then this test displays line quality and 
received level, until the 'STOP' key is pressed, or a 30 s time out is reached. 

Any LPDA-2 command issued to the DCE from the DTE is ignored (TI is kept 
OFF). 

DCE ~---/ /------1 DeE 

local I Status Remote 

Remote status 

When initiated on the local DCE, along with the remote DCE address, the fol­
lowing information is received (within 5 s maximum) and displayed at local DCE 
in the following sequence: 

• Remote line status (current quality, number of hits within the last 15 mn, 
warnings logged, current receive level). 
Remote DTE interface state and transition since the last request. 

During execution, TI is raised, RFS and CD dropped at the local and remote 
DTE interfaces, and the data traffic through the DCE is interrupted. 
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At local and remote DeE, DSR drops if OTR is OFF; otherwise, DSR is kept ON. 

Digital Test (Transmit/Receive) for LIC Type 5 
Loop test with a tributary station is performed in chopped carrier mode and 
half-duplex protocol. This protocol allows different inbound and outbound 
speeds in the control DeE of a multipoint network. 

For each test 16 blocks (256 bytes each), are transmitted in each direction. The 
blocks missed or in error, are counted as erroneous. 

In point-to-point, the test is run in continuous carrier operation. 

During the test execution, TI is raised, RFS and CD dropped at the local and 
remote DTE interfaces, and the data traffic through the DCE is interrupted. 

DSR drops at the remote DeE, if DTR is OFF. 

This test loops on local and remote error counters, until the 'STOP' key is 
pressed. 

Digital Test (Transmit/Receive) for LIC Type 6 
This test, which is not protocol-transparent, can be selected only if LPDA-2 is 
enabled. During this test, local and remote DSU/CSUs exchange predefined bit 
patterns. 

Analog Line Analysis Test 
Causes the DCE, after about 10 s, to display some parameters of a telecommu­
nication line between two DCEs (defined as local 'L' and remote 'R'). 

At test initialization some parameters· are already available, because they are 
derived from data signal and contin-uously carned out during normal trans­
mission, these values are inserted into line analysis report. 

The other parameters are measured during the test itself: 

• Data driven parameters: 
Received level 
Minimum received level (last 15 mn) 
Number of impulse hits (" ) 
Number of line breaks (" ) 

'RL' 
'MRL' 
'HIT' 
'LBK' 

Larger than 10 dB below average value, for a duration longer than 10 
ms (typical values). 

• Impairments measured during test: 
Line round trip delay, 'RTD' 

Measured at local side, is the difference between command sending 
and acknowledgment receiving times The measure does not include 
the DCEs passthrough delay. 
Non linear distortion 'H2' and 'H3' 
Signal-to-noise ratio 'SIN' 

Measured from a 1004 Hz tone, into voiceband. 
Phase jitter 'PJ' 

Phase modulation imposed by the channel to a 1004 Hz tone. Peak-to­
peak phase jitter is measured in a 300 Hz bandwidth. 
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- Frequency shift 'FS' 

Lie Line Analysis Procedures (LLAP) 
The LLAP is a set of tests initiated manually from the PKD and which are auto­
matically chained. They are intended to test a communication facility: the line 
itself and the two DCEs. 

<---O_CE--If------/ /-----0 

Local 
LIC 5/6 

Line 

The following areas are successively tested: 

• Local self-test 
• Local self-test with telephone wrap plup 
• Remote self-test 
• Local/remote configuration compatibility 

Remote 

• Received and transmitted data activity on both DCEs 
• Received line signal quality. 

Note: Devices beyond the remote DCE (such as tailed DCEs and lines) are not 
tested. 

Detailed LLAP proc,edures are described in the Problem Determination Guide. 

TSS interface cables 
For details on interface cables and connectors, see the External Cable Refer­
ence, SY33-2075. 

4-100 IBM 3745 Hardware Maintenance Reference (HMR) 

o 



'! 6 lr ! 6 4" tlltl Kill 

o Chapter 5. High Performance Transmission Subsystem 
(HPTSS) 

o 

o 

HPTSS in 3745 Data Flow 
Introduction ...... . 

System Environment 
HSS Packaging 
Line Addressing 
HSS Commands 
Interface Types 
H PTSS Data Flow 
CSP Microcode Summary 

Internal Interconnections 
CSP-to-IOC Bus . 
FESH to CSP ..... . 
FESH to DMA Bus 

Communication Scanner Processor (CSP) 
Front-End Scanner High-Speed (FESH) 

Transmit Layers 
Receive Layers 
Modem-Out Layer 
Modem-In Layer 
Data Management Layer 
DMA Manager Layer .. 
CSP Layer ....... . 
Scanner Status After the IML 
Reset FESH 

Transmit Operation 
Microcode Functions ... 
FESH Hardware Functions 

Receive Operation ..... . 
Microcode Functions .. . 
FESH Hardware Functions 

Modem Interface Management 
Modem-In Management . 
Modem-Out Management 
Modem Retrain ..... . 
Time Out Values 
Customization Parameters 
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Figure 5-1. HPTSS in 3745 Data Flow 
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Introduction 
The high performance transmission subsystem (HPTSS) is a combination of one 
or several high-speed link scanners (HSSs) and NCP for the 3745. 

The HSS is capable of clear channel, duplex, leased-line, HOLC/SOLC trans­
mission using satellite, Transfix, and any other transmission link (fiber, direct 
attachment of 3745, 3725, and so on) requiring high-speed data transmission up 
to 2.048 Mbps. 

This point-to-point non-switched connection can be attached to any network 
with the proper network adapter like data communication equipment (OCE) or 
network communication terminal equipment (NCTE). 

The HSS operates with the Network Control Program (NCP) and is transparent (--\ 
to the SOLC data traffic. 

System Environment 

HSS Packaging 

Since the HSS is transparent to the data, the NCTE or OCE must conform to the 
network standards. The HPTSS adapters (HSSs) can operate as secondary to 
the network clock connected to a network. When operating as a secondary, the 
HSS operates with any clock speed up to 2.048 Mbps. 

The HSSs can also be directly connected back-to-back without a network. 

When directly attached to each other, the adapters can operate at anyone of 
the three speeds set by the NCP: 245.76 kbps, 1.47456 Mbps or 1.8432 Mbps. 
The connection to a 3725 is limited to 245.76 kbps. 

The HSS provides two separate V.35 or X.21 interfaces to a network. 
However, only one V.35 or X.21 interface to the NCTE or OCE can be active and 
enabled at a time. 

The handling and management of such a high-speed data link is achieved by 
two cards: 

• One communication scanner processor packaged on one card, the CSP 
card identical to those of the low-speed scanner (LSS) but with a different 
CSP microcode load module (Refer to "CSP Microcode Summary" on 
page 5-7). 

• One high-sp~ed front-end scanner packaged on one card, the FESH card. 

For board and card locations, refer to the Maintenance Information Procedures 
manual, SY33-2070. 
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IOC Bus To High-Speed Data Lin k 
CSP r-- FESH 

To CCU Card Card '------------ ...... 

DNA Bus I 
To Main Storage 

Up to two HSSs (coupled CSP/FESH cards) may be installed on the basic board 
of the base frame, to control up to two high-speed data links at one time. 

On each FESH, a fan-out (standard feature) allows two high-speed data links to 
be connected at the tail gate to that FESH. But only one of them must be active 
at a time. 

No line interface coupler card (LlC) needs to be installed as for the lines con­
nected to the low-speed scanner (LSS). 

Each HSS supports a maximum of two line addresses. However, only one line 
at a time may be active. 

With two possible HSSs, the maximum number of lines is 4. Line numbers 1028 
through 1031 are dedicated for HSS use. 

The two lines associated with a particular HSS are addressed by the TD1 field 
of the IOH. TD1 bit 6 selects one of the two lines. J"D1 bit 7 selects an inter­
face: '0' for the transmit and '1' for the receive. 

line Scanner Une Board Tail gate 
Adapter and line Address Card and Position 
Port Connector 
Number Position 

3 Port 1 1928 404 01G-AlU-J1 01Q-C8-J2 
3 Port 2 1929 405 01G-A1U-J2 01Q-C0-J1 

4 Port 1 1930 406 81G-A1S-J1 81Q-D0-J2 
4 Port 2 1031 407 0IG-A1S-J2 01Q-DEl-J1 
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HSS Commands 

Interface Types 

Commands are set in TOO of the start line or start line initial instructions. The 
following NCP commands are supported by the HSS: 

Commands Codes 
(Hex) 

Set mode Ell 
Enable El2 
Disable El3 
Change El6 
Flush data El9 
ResetD ElB 
ResetN ElC 
SDLC transmit control Ie 
SDLC transmit data 11 
SDLC receive 13 
SDLC receive continue 14 
Trace 2C 
Stop trace 2D 
Halt Fe 
Halt inTTlediate Fl 
Dump Control blocks (no status) F4 
Dump Control blocks (status) F5 

The following MOSS command is supported by the HSS: 

Commands Codes 
(Hex) 

Wrap 2E 

Two types of line interface are available at the exit of the FESH card: 
(Refer to "Communication Interfaces" on page 5-40 for more details) 

1. V.35 
2. X.21 leased (including French Transfix). 

They allow the 3745 to be connected to: 

• U.S. T1 type line 
• European high-speed lines (CEPT lines) 
• Satellites 
• In-plant transmission link for direct-attached adapters. 
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o HPTSS Data Flow 
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Figure 5-2. HPTSS Data Flow 
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CSP Microcode Summary 

o 

The HSS requires a different CSP microcode load module than the LSS to take 
advantage of the hardware buffer management for supporting speeds up to 
2.048 Mbps. 

Listed below are the main microcode functions supported by the HSS. 

• Supported line speed: up to 2.048 Mbps 
• Supported line interfaces: V.35 and X.21 (called X.21 Transfix in France) 

leased line 
• SOLC/HOLC duplex protocol on point-to-point leased line 

A network adapter may be required, such as OCE or network communi­
cation terminal equipment (NCTE). 

• Echo suppression 
• Frame up to 64 kbytes long (SNA maximum size) 
• CSP ROS common with other microcode load modules 
• SOLC address compare performed by FESH 
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• NCP buffer prefixes automatically handled by FESH via DMA bus (except for 
SIT buffers) 

• The HSS transfer of data between adapter and NCP differs from the LSS: 

When the LSS transfers data to the NCP buffers, via the IOC bus, it uses 
the cycle steal mechanism. 

When the HSS transfers data to the NCP buffers, via the DMA bus, it 
uses the FESH hardware. 

• One PIO per SDLC frame for transmit 
• One or several PIOs per SDlC frame are possible for receive 
• IOC cycle steal is not used (except for IML, dump or back-up for LSS ser­

vices). 

Main Differences with LSS 
• Buffering of the receive and transmit frames is done in a FESH buffer 

instead of CSP storage. 

• SDLC transmit continue command not supported. 

• SDLC receive monitor command not supported. 

• No multiplexing (only one line). 

• HSS microcode deals with buffer prefixes only with scanner interface trace 
(SIT). The remaining buffer prefix handling is done by the FESH. 

• CCU storage access for NCP buffer data is done through DMA instead of 
IOC cycle steals as in LSS. 

However, IOC is still used for the following: 

1. Dump, IML, diagnostics. 

2. Sending status (followed by CCU level 2 interrupt) when FESH, DMA or 
SCTL error has to be reported. 

3. Facilities (Refer to "Problem Determination Aid" on page 5-37) invoked 
from the operator console (MOSS) to: 

a. Perform diagnostics. 
b. Access FESH registers and random access memory. 

4. IOH transfer between NCP and CSP. 

5. MOSS exchange with HSS. 
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o Internal Interconnections 

o 

,0 

o 

CSP-to-IOC Bus 

As shown in "HPTSS Data Flow" on page 5-7, each HSS interconnects with the 
communication subsystem (CSS) and the MOSS via the lac bus and the DMA 
bus. 

This connection is used for: 

• Communication with the NCP (through the same IOH high level commands 
as the other LSS scanners) 

• MOSS command exchange 
• HSS IML 
• Diagnostics. 

The physical interconnection between the HSS CSP and the CCU is identical to 
that between the LSS CSP to the CCU (Refer to the Chapter "Transmission Sub­
system"). 

For board and card locations, refer to the Maintenance Information Procedures 
manual, SY33-2070. 

NCP-HSS Microcode 
The CCU uses IOH and IOHI to exchange data, commands and statuses with the 
HSS CSP in the same way as with the LSS, but cycle steal is not used when the 
FESH is running. 

CLDP-HSS Microcode 

FESH to CSP 

Microcode to FESH 

The controller load/dump program (CLOP) is used in a remote 3745 to intercon­
nect the CCU and the HSS CSP microcode. The main functions performed are: 

• IPL of the remote 3745 
• Dump of the remote 3745 

The CLOP never: 

• Issues SDLC transmit continue or receive monitor commands 
• Uses data areas, but NCP buffer pointers for both transmit and receive 

operations. 

The physical interconnection between the FESH and the CSP is identical to that 
of the internal interconnection between the FES fonction and the CSP of the 
LSS. 

For board and card locations, refer to the Maintenance Information Procedures 
manual, SY33-2070. 

The picocode is loaded from the CSP in each layer of the FESH RAM at IML 
time. The FESH-to-CSP interconnection is activated and controlled via external 
registers and control words (CW). A CW is built by the CSP microcode and 
specifies the actions to be performed by the FESH. The CW is cycle stolen by 
FESH, then executed. The FESH informs the CSP microcode when the action is 
completed. 
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Data Transmission 

Data Reception 

The CSP microcode can issue the following commands to the FESH: 

• Start transmit initial 
• Start transmit 
• Soft stop transmit (For example; it causes the FESH to transmit the error 

sequence, which is a MOSS init parameter from the NCP) 
• Hard stop transmit (For example; it forces the transmit data tine to a mark 

level all ones). 

The CSP microcode can issue the following commands to the FESH: 

• Start receive 
• Start receive continue 
• Stop receive 
• Flush the current frame. 

Data and Modem Management 
The CSP microcode can issue the following commands to the FESH: 

• Start modem monitor 
• Start modem-out 
• Start data management 

FESH to DMA Bus 
This connection is used for direct CCU storage access and specifically: 

• NCP buffer prefix exchange 
• Data transfer between the high-speed line and main storage 
• Parameters and status exchange between the NCP and the HSS microcode. 

Communication Scanner Processor (CSP) 
The HSS CSP hardware is identical to that of the LSS CSP (Refer to the Chapter 
"Transmission Subsystem" for details). 
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The transmit/receive handling of the FESH is functionally organized in layers as 
follows: 
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Figure 5-4. Transmit and Receive Layers 
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Transmit Layers 

Receive Layers 

Modem-Out Layer 

Modem-In Layer 

The transmit layers are composed of: 

• The front-end circuits which perform the following functions: 

Serialization of data 
Flag generation 
Zero insertion 
CRC generation. 

• The transmit bit layer which. 

- Handles byte transfer between transmit front-end buffers and the FESH 
RAM. 

• The transmit byte layer which: 

Handles NCP buffer prefixes for transmission. (~-'\ 

Interconnects with the CSP layer (external registers and control words). 

The receive layers are composed of: 

• The front-end circuits which perform the following functions: 

Deserialization of data 
Zero deletion 
Flag detection 
Early flag detection 
Abort detection 
Idle detection 
Overrun detection 
CRC calculation error detection 
Address compare/satellite echo suppression 
Interconnection with receive queue buffer. 

• Receive bit layer: 

- Handles byte transfer between receive front-end buffer and FESH RAM. 

• Receive byte layer: 

Handles NCP buffer prefixes for receive 
Interconnects with CSP layer (external registers and control words). 

The modem-out layer: 

• Interconnects with the CSP layer control word (CW). 

• Activates output modem control leads according to the modem-out CW pre­
pared by the CSP microcode. 

The modem-in layer: 

• Interconnects with the CSP layer (control word and external registers). 

• Performs input modem control lead status confirmation. 
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• Reports input modem control lead changes and X.21 steady states 
according to the modem-in CW prepared by the microcode and stored in 
the FESH RAM. 

Data Management Layer 
The data management layer: 

• Handles transfer from/to the NCP, to/from CSP storage of any information 
exchange between the NCP and the CSP storage (mainly NCP 
parameters/status) . 

• Interconnects with the CSP layer (control word and external registers). 

DMA Manager Layer 

CSP Layer 

The DMA manager layer: 

• Interconnects on one side with: 

FESH RAM 
Data management buffer 

• Interconnects on the other side with the DMA bus. 

• Handles the DMA bus protocol. 

• Performs data transfer from/to CCU main storage, to/from 
transmit/receive/data management buffers. 

• Handles priorities of DMA bus requests from transmit/receive data manage­
ment layers. 

The CSP layer: 

• Interconnects on one side with the CSP storage and microcode. 

• Interconnects on the other side with the various FESH layers via CSP 
external registers and cycle steal operations. 

• Handles the protocols of CSP external registers and cycle steal operations. 

• Handles cycle steal requests from transmit/receive/data 
management/modem-in/out layers on a priority basis. 

Scanner Status After the IML 
At the end of scanner IML it is possible to get from the CCU storage, the status 
of the scanners associated with their mailbox. 

The 16-byte mailboxes are located from CCU storage address 3F8000. 

The status of the scanners just IMLed are in the last two bytes of the mailbox. 
These values must be displayed before any mailbox exchange between the 
CCU storage and the corresponding scanner (for example: CCU functions). 

Below are the possible statuses of the scanner after an IML: 

Chapter 5. High Perfor"mance Transmission Subsystem (HPTSS) 5-13 



Values Description 

X'nnFF' No answer from scanner following the MOSS 
command 'nn' 

X'C900' Normal status IML OK 
X 'C901' FESH picocode failed 
X'C902' FESH card and picocode level not compatible 
X'C904' FESH card not installed 

Figure 5-5. Values of the Last Two Bytes of the Mailboxes after IML 

Reset FESH 
All latches are reset, the OMA and modem interfaces are disabled, the card is 
kept in 'freeze mode' (FESH not operational) until the CSP loads the microcode (~-~ 

in those storage locations which are not reset. ''\ 
"- ./ 

Transmit Operation 

Microcode Functions 
The microcode: 

• Handles NCP transmit commands through Pia operations on the lac bus. 

• Gets transmit parameters and sends transmit status from/to the NCP via the 
OMA bus. 

• Builds the transmit control word (CW) to be sent to the FESH. 

• Indicates to the FESH transmit layer (external register setting) the: 

Transmission coding mode (NRZI or non-NRZI) at set mode 
Start of transmit initial 
Start of transmit 
Stop of transmit operation (hard and soft). 

FESH Hardware Functions 

Transmit Initial Command 
The transmit initial command is used between the CSP and FESH hardware to 
perform a wrap test on the X.21 interface. The NCP issues a wrap command to 
the FESH with modifier bits indicating the type of wrap to be performed. 

Then, the CSP issues the transmit initial command with the loop bit ON to the 
FESH, to support X.21 network testing, or to send a data pattern other than flags 
between SOLC frames. 

On reception of a start transmit initial command from the microcode, according 
to a control bit (loop bit), the FESH sends in 'non-zero insert mode' to the 
transmit line: 
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• Loop bit OFF: 

An initial character sequence (7 characters maximum) prepared by the 
microcode at initialization time. 

Transmit Command 

Then, the SDLC frame with the receipt of the transmit command (Refer 
to the "Transmit Command" on the next paragraph). 

• Loop bit ON: 

The initial character sequence (7 characters maximum) 

Then sends the last two characters of the sequence continuously until 
the microcode sets the start transmit command or the stop transmit 
command (used by the X.21 wrap command from the CSP to the FESH). 

On reception of a start transmit command, the FESH transmit layer cycle steals 
the transmit control word prepared by the microcode in CSP storage. 

When the control word is loaded, the transmit byte layer: 

• Cycle steals the A/C fields prepared by the microcode in CSP storage. 

• If the SOLC frame contains Ale fields only the transmit byte layer starts the 
transmission. 

• If the SOLC frame contains an I-field, the FESH begins a OMA operation to 
load the I-field from the CCU storage to the FESH RAM via the OMA bus. 

Note: The maximum size of an A/C field is four bytes. 

For an SDLC I-frame transmission, the bit layer machine and the byte layer 
machine operations are overlapped so that the transmission of data can con­
tinue while data is being obtained from the CCU via the DMA interconnection. 

This overlap of operations continues until a zero buffer pointer is detected. 

• When a zero buffer pointer is detected the bit layer instructs the front-end to 
send the CRC and ending flag, followed by the ending sequence specified at 
set mode (line at mark or continuous flags). 

• The byte layer also sets the end of transmit bit in the transmit status reg­
ister and generates a level 2 interrupt to the CSP. 

During the transmission over the line, the hardware may detect that no data 
has been loaded in the external RAM whereas the FESH bit layer requests a 
new buffer (OMA transfer up to the buffer count not completed), in that case the 
hardware: 

• Sets the underrun and the end transmit bits in the transmit status register. 
• Raises a level 2 interrupt to the CSP. 
• Sends the transmission error sequence initialized at set mode. 
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Soft Stop Transmit Command 
On reception of this command. the hardware: 

• Stops transmitting the data. 
• Stops any transmit DMA transfer in process. 
• Sends the transmission error sequence initialized at set mode. 

Hard Stop Transmit Command 
On reception of this command, the hardware: 

• Stops transmitting data. 
• Stops any transmit DMA transfer in process. 
• Puts the line at mark. 

Receive Operation 

Microcode Functions 
The microcode: 

• Handles NCP receive commands through PIO operations on the IOC bus. 

• Gets receive parameters from the NCP. 

• Sends receive status from/to the NCP through data management exchanges 
on the DMA bus. 

• Prepares the receive control word (CW) for the FESH: 

The CSP cycle steals the storage address of the received SOLC frame 
address/control fields. 

If a non-I frame is to be transmitted, the number of bytes of the A/C field 
is indicated(4 bytes maximum). 

• Indicates to the FESH (external register setting) the: 

Transmission coding mode (NRZI or non-NRZI) at set mode 
Start of receive command 
Receive continue command 
Stop of receive operation command 
Flush command. 

FESH Hardware Functions 

Receive Command 
When the FESH is enabled it always: 

• Monitors for flag (flush other characters). 
• Performs address compare. 
• On flag recognition, starts accumulating received characters in the receive 

queue buffer. 
• Performs zero deletion. 
• Performs CRC accumulation (The two CRC characters are not stored in the 

receive queue buffer). 
• On flag recognition, checks the CRC. 
• Stores the receive ending conditions in the receive queue buffer and then in 

external register X'10' for the microcode: 
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Receive Flow 

End of receive CRC OK 
End of receive CRC bad 
Flag OFF boundary 
Abort (not followed by idle) 
Idle 
Overrun. 

• Accumulates multiple frames in the receive buffer queue. 
• If receive queue full: 

Indicates overrun as ending condition in receive queue. 

d' d. 1m 

Flushes further incoming characters of the frame on which the overrun 
occurred. 
Ignores subsequent data and flags until the CSP issues a receive 
command. 

On reception of a receive command from the microcode, the FESH receive 
layer: 

• Cycle steals the receive control word (CW) prepared by the microcode in 
CSP storage. 

When the CW fetch is completed, the receive byte layer: 

• Cycle steals the A/C field into CSP storage starting at the address specified 
in the receive CWo 

If the ending condition is reached (no I-frame) the byte layer: 

• Generates a level 2 interrupt to the CSP. 

If no ending condition is detected in the receive queue (I field), the following 
operations are performed. 

Receive Operation For I-Frame: 

The receive operations are overlapped so DMA operations are done in parallel 
with the extraction of the data characters from the transmission line. 

The process is continued until the ending condition is detected. 

End of Receive: 

When an ending condition is detected in the receive queue, the byte layer 
sends the address of the last NCP buffer used, plus the residual byte count of 
the last buffer, in CSP storage, and generates a level 2 interrupt to the CSP. 

Receive Continue Command 
During the receive flow, the byte layer detects the end of message: 

• Stops reading characters from the receive queue, but the FESH continues 
receiving characters from the line. 

• Raises an interrupt to the CSP and indicates to the microcode that a new 
buffer pool is needed. 

• Waits for start receive continue from the microcode. 

• On reception of start receive continue from the microcode, the hardware 
resumes the normal process. 

Chapter 5. High Performance Transmission Subsystem (HPTSS) 5-17 



Flush End of Frame Command 

Flush Command 

When receiving I-frames to be flushed, a 'frame reject' frame (FRMR) can be 
received and must not be flushed. For this purpose, the NCP issues a receive 
command to get the A/C field of the received frame. 

In that case the FESH performs an action similar to the receive continue 
process and: 

• Stops reading characters from the receive queue after having sent the A/C 
fields into CSP storage. 

• Raises a level 2 interrupt to the CSP and indicates to the microcode that a 
new buffer pool is requested. 

• Waits for start receive continue from the microcode in case of FRMR frame, 
or for a flush end of frame command. 

On reception of this command, the hardware reads and flushes the remaining 
data characters of the frame out of the receive queue, until an ending condition 
is reached. This ending condition is reported to the microcode. 

Stop Receive Command 
On reception of the stop receive command from the microcode, the hardware 
clears out the contents of the receive queue buffer. 
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Modem-In Management 
To manage the DCE input leads, the microcode: 

• Prepares a CW in CSP storage. 

• Starts the process by sending the start modem monitoring command to the 
FESH. 

The modem-in layer monitors the modem input leads. 

On a modem control lead change, according to the CW, and after possible lead 
state confirmation, the modem-in layer interrupts the microcode (level 2 inter­
rupt) which can then get the modem input lead status at the time of the change. 

After a modem change has been reported to the microcode, the hardware does 
not report a new change until the microcode sends a new modem-in monitoring 
command. 

Confirmation parameters are defined in the configuration data file and are 
loaded in the FESH at initialization time. 

V.35 Modem-In Lead State Confirmation 
On V.35 lines, the FESH is capable of monitoring: 

• Data set ready (DSR) 
• Clear to send (CTS) 

However, in normal operation, the CSP microcode only monitors the DSR and 
CTS leads. 

The FESH modem-in layer starts a count before delivering the new modem-in 
value to the CSP, in order to avoid unwanted interrupts caused by modem-in 
leads bouncing, or specific DCE behavior. 

The confirmation delay is adjustable by the customer, through the CDF function, 
to adapt to the DeE characteristics. 

DSR Confirmation: 

Confirmation is performed on DSR going ON and OFF. 

The confirmation delay is specified for each signal in a 3-bit parameter field 
loaded by the microcode. A specific timer starts each time the associated 
signal switches. The change is confirmed when the timer elapses. 
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Parameter Value Confirmation Delay 

000 No delay 
001 1 ms 
010 4 ms 
o 1 1 16 ms 
100 32 ms 
1 0 1 64 ms 
1 1 0 128 ms 
111 256 ms 

Note that the actual confirmation delays can be greater than the above values 
due to the fact that the timers restart at each signal change. 

CTS State Confirmation: 

The CTS state confirmation is set in indirect register X'Og'. 

The transmit clock and the transmit data requests made to the bit layer are 
gated by eTS in the FESH, in order to perform data transmission only when eTS 
is ON (refer to "Modem-Out Management" on page 5-21 and" Modem Retrain" 
on page 5-21 for explanation). However, this gating can be disabled by the 
microcode. 

eTS drop reporting can be controlled by the microcode. 

One timer step value is available: 

• 400 ms step 

If the timer value is zero (default value), eTS drop is reported without delay. 

If this value is not zero, the hardware handles CTS drop according to the timer 
value. If the timer expires (25.2 s maximum) before CTS drops, a modem-in 
change is reported. 

X.21 Modem-in Lead State Confirmation 
In X.21, the modem-in microcode layer immediately reports to the microcode 
any change of the X.21 steady states and performs, in parallel, the confirmation 
of the following steady states which are detected by the FESH hardware: 

Clear 
Controlled Not Ready (CNR) 
Controlled Ready (CR) 
Ready for Data (RD) 
Loca 1 l'Jrap (Lt·J) 
Remote l'Jrap (Rt·J) 

R 

OFF 8 
OFF 8/1 (16-bit tlme) 
OFF 1 
ON X (don't care) 
OFF X' 8F ' data received (16-blt time) 
OFF X' 33 1 data received (16-bit time) 

0 

(/----~, 

~-_/ 

To confirm any state, the hardware verifies that the state remains unchanged ;-- "-

during a count of 16-bit times. ~ __ / 

When a state is confirmed, a modem-in change is reported to the microcode 
with the indication steady state ON. 
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DCE Clock Failure 
The hardware monitors the receive and transmit DCE clocks of each line to 
detect clock failures. 

If one or both DCE clocks disappear during a penod of time exceeding 2 5 s, the 
FESH reports a clock failure to the microcode in indirect register X'11' (no level 
2 interrupt is sent to the CSP). 

Modem-Out Management 

Modem Retrain 

To manage the DCE output leads, the microcode prepares a CW in CSP storage 
and starts the process by setting the send modem-out command to the FESH. 

On reception of this command, the hardware activates the output leads 
according to the contents of the CWo 

The microcode can, at any time, read the modem-out lead register which con­
tains the output leads activated by the hardware. 

The term 'modem retrain' is used here to mean the temporary inability of a 
modem to respond to requests from the attached business machine (DTE). On 
V.35 lines, this typically occurs when two modems lose carrier synchronization. 
While 'retraining' the carrier, they are unable to provide service. 

On X.21 lines, a 'retrain' means that the network or DTE places the line under 
test and during this time, the line is unable to provide service. 

V.35 Modem Retrain 
'Modem retrain' is detected on V.35 lines as a drop of clear to send (CTS). 
When this occurs: 

1. The FESH starts a timer derived from the set mode enable time out value. 

2. The FESH continues any transmission until the end of message is reached. 

3. If a transmission is in progress when CTS drops, and the retrain timer has 
not expired, the following ending status is sent to the CCU when the trans­
mission completes: 

• SCF = X'22' (underrun/data transmitted) 
• SCF = X'20' (underrun) ~ 

• SES = X'BO' (modem retrain) 
• LCS = X'OO' 

4. If CTS does not recover, and the retrain timer expires while a transmission 
is in progress, the ending status sent to the CCU is: 

• SCF bit 3 = 1 (modem check) 
• LCS = X'E2' (CTS dropped) 

If CTS does not recover, but there is no transmission in progress, the error 
will be detected and reported on the next transmit command as: 

• SCF bit 3 = 1 (modem check) 
• LCS = X'F2' (CTS failed to come up) 

s. Data reception is not affected. 
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X.21 Modem Retrain 

Time Out Values 

On X.21 lines, modem retrain is entered when a DeE uncontrolled not ready or 
DCE controlled not ready steady state is detected. When this occurs: 

1. The CSP microcode starts a 20 second timer. 
2. The FESH continues any transmission until the end of message is reached. 
3. If a transmission is in progress when the retrain starts, the following ending 

status is sent to the CCU when the transmission completes: 
• SCF = X'22' (underrun/data transmitted) 
• SCF = X'20' (underrun) 
• SES = X'BO' (modem retrain) 
• LCS = X'OO' 

4. If data reception is in progress when the retrain starts, the incoming frame 
is flushed (to avoid filling the NCP buffers) and the receive command is 
ended with the following status: 

• SCF = X'04' (end of message) 
• SES = X'10' (data check) 
• LCS = X'OO' 

5. If the DCE does not return to a 'ready' or 'ready for data transfer' state 
before the time out expires, the following ending status is sent to the CCU: 

• SCF bit 3 = 1 (modem check) 
• LCS = X'EE' 

The following is a list of the various timer values used by the HSS along with 
their sources: 

Enable time out 

Disable time out 

Reply time out 

DSR confirmation 

Taken from the set mode data, it is used during enable 
command execution and also during transmit command 
execution (to monitor CTS, if it is down). 

Taken from the set mode data, it is used during disable 
command execution to allow the modem, time to respond 
to the changes on the modem-out leads. 

Taken from the set mode data, it is used during receive 
command execution to monitor for a reply to a trans­
mission. 

A MOSS init value, it confirms a steady state on DSR for 
the stated period. 

X.21 modem retrain A fixed 20-second value. 

V.35 modem retrain The enable time out value is used if it is less than or 
equal to 25.2 seconds. A retrain timer of 25.2 seconds is 
forced if the enable time out exceeds this value. If the 
enable time out is not a multiple of 400 ms, the modem 
retrain timer is rounded to the next 400 ms increment. 
For example: 

Enable time out 

Oms 
100 ms 
400ms 
25.2 s 
40 s 

Resulting retrain value 

Oms 
400 ms 
400 ms 
25.2 s 
25.2 s 
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Customization Parameters 
Using the CDF Display/Update optIon 1 at the MOSS console. the CE or the cus­
tomer can have access to the HSS parameters. The CE or the customer can 
choose two parameters: the DMA size (see note 3 hereunder) and the DSR inte­
gration timer. 

The DMA size (see note 3 hereunder) is a function of the number of HSS line 
adapters installed. A DMA size of 64 is correct for one HSS line adapter 
installed. 

The DSR integration timer is a function of the manufacturer's equipment 
attached to the network. Normally 16 ms is adequate. 
However, the CE or the customer must read the manufacturer's installation 
guide to determine if 16 ms can be used. 

The following parameters are default values for the HSS port: 

• DMA size (see note 3 hereunder) (2 to 64, even values only): 64 
• Error sequence: 7FFF 
• DSR integration timer (0, 1, 4, ~ 6, 32, 64, 128, 256): 16 

Notes: 

1. The DMA size and error sequence are valid for attachment to the X.21 or 
V.35 interface for the SDLC protocol. 

2. The integration timers are valid only for the V.35 interface. 

3. DMA size (length of burst. Depending on the 3745 microcode level, this 
field may no longer be displayed and modifiable. Its default values are set 
as follows: 

64 for receive operations 
253 for transmit operations. 

Error Detection and Reporting 

Program/Hardware Checks 
In addition to the program/hardware errors reported in the command status via 
level 2 interrupts, the CCU may be notified by a CCU level 1 interrupt that a 
program or hardware check occurred. 

To obtain the error information, the control program issues a get error status 
instruction, which transfers a two-byte error status to the CCU. 

The control program also resets the check and the interrupt, and performs the 
recovery actions. The following conditions may cause a level 1 program or 
hardware check: 

1. CCU/HSS problems: 

• IOH/IOHI instruction not supported. 

• IOH/IOHI rejected because there is already an outstanding command on 
the interconnection. For example, a second transmit command has 
been sent while a transmit command is already outstanding. 
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• 10H/IOHI rejected because a set mode command has not yet been 
received for that line. 

• Abnormal conditions detected during I/O operations on the 10C bus. 
These errors may be detected by the CCU or by the HSS. Errors are 
related to CCU storage and address checks, invalid sequences, and 
invalid timed-out 10H/IOHI instructions. 

2. HSS problems: 

• Invalid interrupts. 

• Microcode-detected program failures. (These set the microcode check 
bit in the error status and cause the NCP to issue a get microcode 
check instruction.) 

• CCU level 2 interrupt stack overflow. 

• CSP or FESH hardware check (for example parity or address check). 

After receiving a level 1 interrupt from the FESH, the CSP microcode, builds the 
error status, freezes the FESH, and waits for the get error status 10H. 

Once the get error status has been answered, the CSP enters the 
disconnect/stop environment and ignores all 10H instructions generated by the 
NCP. Re-IML of the CSP microcode is required to return to an operational 
state. The only exception to this sequence of events is a level 1 interrupt 
caused by a command reject. 

Refer to ·'Error Status" on page 5-29 for the error status description. 

Hardware Error Detection and Reporting 
Two types of error: 

• DMA and modem interface errors which raise the level 2 interrupt to the 
CSP. 

• Errors which raise the level 0 interrupt to the CSP. 

Internal Box Error (IBE) Reporting 
The internal box errors generate box event records (BERs). For details on 
BERs, refer to the "Box Event Records (BER)" Chapter. 

The IBEs can be divided into three categories: 

1. CSP and FESH internal errors or events (similar to the errors defined for the 
CSP/FES in the LSS): 

• Adapter interconnection check 
• CSP interconnection error 
• FESH failing to answer 
• No interrupt from FESH 
• Invalid interrupt from FESH 
• Command rejected 
• Trace already active (event, not error) 
• FESH internal error 
• Local attach clock failure 
• AIO error 
• Line not accessible (one of the two possible Imes is already active) 
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2. DMA errors detected by the FESH: 

• DMA parity error during write or read 
• DMA time out during write or read 
• DMA burst count error 
• DMA interconnection errors for improper DMA tag sequence. 

3. Errors detected in the SCTl card: 

• Storage internal error 
• SCTl internal error 
• DMA internal error 
• DMA logical error 
• DMA storage protect/address exception 
• DMA interconnection error in read or write 
• DMA parity check. 

Notes: 

1. The following errors can occur concurrently: 

• a and b 

(a) 
(b) 

2. All the above-listed errors are reported to the NCP via a level 2 interrupt 
and associated status area as an lCS and ElCS code (Refer to "Line Com­
mUnication Status (lCS)" on page 5-31 and "Extended Line Communication 
Status (ElCS) (Initial Status = 8'110') for HSS" on page 5-35 for code 
description). 

3. The SCTl errors and the FESH DMA interconnection errors are mutually 
exclusive. There IS no double-reporting of errors. 

DMA Interconnection Errors Detected by FESH (Register X'10') 

DMA Tag Sequence 
The FESH circuitry monitors the sequence of the DMA interconnection signals 
from the SCTl card. 

An error is reported when the tag sequence does not occur properly. 

DMA Data Bus Parity Checker 

DMA Time Out 

This parity checker verifies the validity of the data received/sent, from/to the 
DMA data bus byte 0 and byte 1 by the FESH. 

One hardware timer is implemented to detect possible time out conditions on 
the DMA bus. 

The duration of the timer IS in the range of 100 ms to cover a complete transfer 
operation on the DMA bus. 

DMA Burst Count Checker 
ThiS checker verifies that the transfer is satisfactorily completed on the DMA 
bus when the burst count in the FESH reaches zero 
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SCTl Card Detected Errors Reported By FESH 

Reporting 

The SCTL card has internal checkers which detect the following error conditions 
which may occur during a DMA transfer initiated by an HSS (Refer to the figure 
"Line Error Hexadecimal Code" next)· 

line Error SCTl Error Conditions 
Hexadecimal 

Code 
a b c d e f 

I I I I I 
0 Normal mode (no error) 
1 x 
2 x 
3 x 
4 x 
5 x 
6 x 
7 

Figure 5-6. Line Error Hexadecimal Code 

• SCTL error detection: 

a. DMA internal error (SCTL detection code 001) 
b. DMA logical error (SCTL detection code 010) 
c. DMA storage protect/address exception error (SCTL detection code 011) 
d. Storage unrecoverable error or control error (SCTL detection code 100) 
e. DMA interconnection error (SCTL detection code 101) 
f. DMA parity check 

Checkers 

t 
SCTL FESH 

Card Card 

1 
3 Error Lines 

Reporting DMA errors is done by issuing a level 2 interrupt to the CSP. The 
nature of the error is set into an LCS/ELCS (Refer to "Line Communication 
Status (LCS)" on page 5-31 and "Extended Line Communication Status (ELCS) 
(Initial Status = 8'110') for HSS" on page 5-35 for code description). 

When any of the above checkers becomes active: 

1. The hardware: 
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• Stores the corresponding error condition in an error register X'10' and 
X'11'. 

• Interrupts the CSP microcode. 

2. The CSP microcode 

• Stops the transmit and receive operations in process. 
• In case of transmit, puts the transmit data line at mark. 
• In case of receive, stops the receive command and modem monitoring. 

DMA Bus Errors Reported by the FESH 
They are reported by the FESH through a level 2 interrupt and then both inter­
face are disabled by the microcode. 

The CSP microcode fills the LCS field of the PSA status with a status byte 
telling the reason for the error (Refer to "Line Communication Status (LCS)" on 
page 5-31 and "Extended Line Communication Status (ELCS) (Initial 
Status = B'110') for HSS" on page 5-35 for code description). 

The microcode then raises CCU level 2 interrupt. 

Line interfaces are started again by the CSP microcode when the NCP sends 
the proper SDLC command sequence. 

CSP Interconnection Errors 
The CSP communicates with the FESH through the external registers located in 
the FESH (register range X'OD' to X'17'). 

The FESH completes the operation with the 'acknowledge' signal to the esp if 
no error conditions were detected. 

The FESH monitors the esp interconnection for the following errors: 

• Interconnection error signal from the esp 
• Bidirectional cycle steal data bus parity error 
• External register address and select out parity error 
• Data out odd parity error during an external register write operation. 
• External register address invalid. 

If an error occurs in the external register address because of a parity error or 
because the external register does not exist in the FESH, the 'acknowledge' 
signal is not sent to the CSP. 

Also, if the data bus parity is incorrect during an external register write, the 
'acknowledge' signal is not sent to the esp. 

When 'acknowledge' is not returned to the esp by the FESH, the esp sets the 
adapter interconnection check bit ON (external register X'03' bit 6 = 1) and 
terminates the operation. 

The FESH does not report any error condition. 

Parity errors occurring on the cycle steal interconnection can be detected by 
the FESH or by the CSP. 
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If the FESH detects a parity error on the data bus during a cycle steal write, the 
FESH sets a level 2 interrupt to the CSP with the CSP interconnection error bit 
ON (external register X'10' bit 3 = 1) after completing the operation. 

The parity checking on the cycle steal address bus and the CSP data bus 
during a cycle steal or external register read operation is performed by the 
CSP. 

When the CSP detects a parity error. the CSP sets the adapter interconnection 
check in CSP register X'03' and activates the 'cycle steal error' line. 

When the FESH detects this signal, the cycle steal operation ceases and the 
FESH activates a level 2 interrupt to the CSP. 

The CSP interconnection error bit is set ON in FESH external register X'10'. 

Detection of this error causes a level 2 interrupt to the CSP. 

If an NCP transmit or receive operation is in progress, it continues until the CSP 
microcode stops reception of data for the receive command, or stops trans­
mission of data and sets the transmission line to mark. 

FESH Internal Checkers 

Data Parity Checkers 
All the microcode (DMA layer, CSP layer, bit-layer, byte-layer) and data are 
checked for parity when the FESH internal buffers are read or written. 

NCP Buffer Handling Logic Checker 

Reporting 

In order to check that the hardware logic which calculates the NCP buffer data 
area address from the NCP buffer prefix is working properly. the transmit and 
receive byte layer microcodes perform a predetermined calculation during inac­
tivity periods. 

If there is a mismatch between the result of the calculation and the predeter­
mined result. the FESH hardware reports an internal error condition. 

When any of the above checkers becomes active: 

• The FESH: 

- Stores the corresponding error condition in an error register. 
- Interrupts the CSP microcode at level O. 

• The CSP microcode: 

Stops the transmit and receive operations in process. 
In case of transmit. puts the transmit data line at mark. 
In case of receive, stops the phase monitor. 
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Line Interface Check 

Error Status 

A driver check function is implemented on the line interfaces of the FESH (V.35 / 
X.21). 

When a driver check is detected, the hardware: 

• Sets the driver check bit in the transmission status register. 
• Interrupts the esp. 

No other action (no line interface disabHng) is taken by the hardware. 

Error Status Byte 0 

Bit Type 1 Type 2 Type 3 

x ••. .... R/VJ (IOH) R/W (AID) Always ON 
.x .. .... I/O bus check I/O bus check Invalid lev.e interr. 
.. x . .... Not used Cycle steal grant Invalid lev.l interr. 
... x .... I/O bus tag I/O I/O bus tag I/O Invalid lev.2 interr. 
.... x ••• Halt Halt Microcode check 
.. .. .x •. TA Not used CS/CCU L2 stack overf. 
.... .. x . TD TD Rej ect: conmand on cmd 
.... ... x Not used Not used Disconnect state 

Error Status Byte 1 

Bit Type 1 Type 2 Type 3 

x ••• .... TA select Not used Conmand rej ect 
.x •. ... . Not used Cycle steal Invalid output IOH 

select ,type 
.. x . .... Not used Not used 
•.. x .... Not used Li ne interface 

address bit 8 
.. .. x ••• Not used Line interface 

address bit 1 
.. .. .x .. Not used Line interface f- See note be low 

address bit 2 
.. .. .. x . Not used Line interface 

address bit 3 
.... ... x Invalid input Line interface 

IOH address bit 4 
.... .. . x Adapter interconn • check 
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Note: Next comes the decoding of bits 0 to 7 when command reject occurs. 

Bit Normal Command Trace Command Invalid Output IOH 
Reject Reject 

x .•• ... . Contnand rej ect COl11lland reject Always OFF 
.x .. ... . Always OFF Always ON Invalid output IOH 
.. x. · ... Not used Not used 
... x · ... t Line i nter,f ace Not used 
.... x ... address }- Line interface 
.... .x •. (0 to 3F) J Slot number address 
.... • .x • (0 to F) (0 to IF) 
.... •. . x 

Four types of error may be reported: 

Type 1 

Type 2 

Type 3 

Error detected by the CCU during PIO. A halt is send to the esp, 
which results in a eeu or MOSS level 1 interrupt. 

Error detected by the ceu during AIO. A halt is send to the esp, 
which results in a ecu or MOSS level 1 interrupt. 

Internal logical errors detected by the esp microcode. A eeu 
level 1 or MOSS level 4 interrupt is set. 

Hard Stop A esp microprocessor check has been encountered. The esp 
hardware responds with the error status.' 

The following tables shows the detailed responses that may be presented to a 
get error status command: 

Hard Stop Error Status (Detected by CSP Hardware) 

Byte 0 

Bit Meaning 

* * I< 
I< I< Not Llsed 

x Control store data check 1 
x LSR or external register Only 1 f processor 

parity check check 
x Internal check 

Byte 1 

Bit Meaning 

x Unexpected adapter acknowledgment 
x Control store write data check 

x Processor check 
x External register address check 

x Control store address check 
x LSR address check 

I< I< Not used 
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Miscellaneous Status Fields 
Three status fields, the status control field (SCF), the secondary status field 
(SES), and the line communication status field (LCS), have so many different 
meanings, dependant on the type of line control used. that they are grouped 
here for easy reference. 

Status Control Field (SCF) Bit Definition 
The bits of the SCF byte describe the progress of the operation being executed. 

Bit Meaning 

x Halt/abort 
x Service request 

x Scanner underrun/overrun 
x ~lodem check 

x Data stored 
x End of message (EO~l) 

x Oata transmitted occured 
x Receive sequence 

Secondary Status Field (SES) Bit Definition 
The bits of the SES byte identify errors encountered during the execution of the 
command. 
When any bit is ON in this byte, the service request bit (bit 1) in the SCF must 
be OFF, except for 'modem retrain' in NCP BSe. 

Bit Meaning 

x • fvlodem retrai n 
x Idle detection (SDLC) or format exception 

(NCP BSC, EP BSC) 
x LPDA reply received, but TI failed to come up 

/transient error 
. x Data check (SDLC, NCP BSC, EP BSC) 

x . Flag off boundary (SOLC) or bad PAO (NCP BSC) 
x In phase (EP BSC)/TI ON (NCP BSC & SOLC) 

x . OLE error (NCP BSC) 
. x Early flag (SOLC)/length check (NCP BSC) 

Line Communication Status (LCS) 
The bits of the LCS byte contain statuses applicable to the line being serviced. 
The byte is divided into three fields as shown below: 

Bits 012 345 6 7 

ISF FSF I F I 
ISF = Initial status field 
FSF = Final status field 
F = Leading graphics / timeout during X.21 clear 
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The indicator field (bit 7) specifies whether or not, leading graphics were the 
first characters received. 

Initial Status Field (ISF) Bit Definition 
The ISF (LCS bits 0 - 1) indicates essentially the type of line control that is used. 
The ISF is decoded as follow: 

NCP esc Receive Only: See paragraphe "Initial Status 
page 5-33 for more explanation. 

ISF FSF F 

012 345 6 7 Meaning 

8'Oxx'" on 

e e e Control mode, no text received (receive only) 
e 0 1 Text mode, STX is first character 
e 1 e Transparent text mode, DLE STX are first char 
ell Header mode, SOH is first character 

Special: See paragraphe "Initial Status 
more explanation. 

8'100' (Special)" on page 5-33 for 

ISF FSF F 

012 345 6 7 Meaning 

1 0 e Special status 

Errors: See paragraphe "Initial Status = 8'110' (Internal 80x Error)" on 
page 5-34 and paragraphe "Initial Status = 8'111' (Hardware Error)" on 
page 5-36 for more explanation. 

ISF FSF F 

012 345 6 7 Meaning 

1 1 e Internal box error 
1 1 1 Hardware error 
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Final Status Field (FSF) 

Initial Status 

The FSF (LCS bits 3 - 6) gives further status information. The encoding is based 
upon the ISF configuration and is defined as follows: 

8'Oxx' 

ISF FSF 

012 345 6 

8 x x 880 8 

8 x x 081 1 
8 x x 8 1 8 8 
8 x x 8 1 o 1 

8 x x o 1 1 8 
8 x x 8 1 1 1 
o x x 1 881 
8 x x 101 8 
o x x 1 101 
8 x x 1 1 1 8 
8 x x 1 1 1 1 

F 

7 

x 

x 
x 
x 

x 
x 
x 
x 
x 
x 
x 

Meaning 

Timeout occured after reception has begun and 
ISF is not 888 

ENQ received 
EOT received 
OLE/xxx was received (xxx=any valid second 
character) 

Wrong ACK received 
NAK received 
ETX received 
ETB received 
RVI received 
Positive ACK (8 or 1) received 
WACK received 

Initial Status - 8'100' (Special) 

ISF FSF F 

o 1 2 3 4 5 6 7 Meaning 

1 8 0 808 8 x Timeout (nothing received); ACR, COS, OLO, or 
PNO failed to drop; X.21 timeout on ready 
for data 

180 
188 
188 

180 
188 
188 
188 
100 
188 
188 

Notes: 

8 8 8 1 x 
8 8 1 8 x 
881 1 x 

8 1 8 8 x 
8 1 8 1 x 
o 1 1 8 x 
1 180 x 
1 181 x 
1 1 1 8 x 
1 1 1 1 x 

Ending condition on start/stop 
X.21 timeout during clear 
386xj58xx test control active/X.21 timeout 

on proceed to select 
OLE-EOT disconnect sequence received 
Lost data 
Poll entry too long 
EOT transmitted 
X.21 call progress signal (CPS) error 
Oisconnected/X.21 OCE clear received 
Connected 

1. When a special status occurs. the line is set to the disable state. 

2. For X.21. if 'DTE clear' or 'DCE clear' confirmation is required. the 'X.21 
timeout during clear' flag (bit 7) is added to the final status to indicate the 
result of the clear operation. Bit 7 is set to zero if the clear was successful, 
and to one if it was not. 
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Initial Status 

-----.----.... --~. ---

B'110' (Internal Box Error) 

ISF FSF F 

o 1 2 345 6 7 Meaning 

1 1 8 888 a x Ala error 
1 1 8 8 8 a 1 x Adapter check 
1 1 8 8 a 1 8 x Scanner interconnection error 
1 1 8 a all x Scanner failed to answer 
1 1 a o 1 8 8 x Scanner internal error 
1 1 8 8 1 8 1 x Multiplex failure 
1 1 8 8 1 1 8 x Transient counter overflow 
1 1 8 8 1 1 1 x LIe / rCF error 
1 1 0 1 o 8 e x No interrupt from scanner 
1 1 8 188 1 x Command rejected 
1 1 8 1 8 1 8 x Trace already active 
1 1 8 181 1 x Scanner error reporting path check 
1 1 8 1 188 x Invalid level 2 interrupt 
1 1 8 1 181 x Modem already in test mode 
1 1 8 III 1 x Line not accessible 

Notes: 

1. For NCP operations, the line is set to the disable state. 

2. For NCP operations on duplex lines, the command on the failed interface is 
ended; the LCS indicates the cause of the error, and a level 2 interrupt is 
raised to the CCU. The command on the other interface is cleared; no 
ending status is set, and no interrupt is raised to the CCU. 

3. For EP operations, the line is set to the NO-OP state. 

4. After hardware error, the only commands accepted for that line is 'enable', 
'monitor incoming call', or 'dial' (if autocall interface). 

Initial Status - B'110' (Internal Box Error HSS) 
The code is the value of the LCS bits 0 to 7 (fields ISF, FSF, F). 

Code Description 

CO AID error indicates a hardware error during an adapter-initiated opera­
tion (cycle-steal). 

C2 Adapter interconnection check indicates a FESH hardware error. 
C4 CSP interconnection error indicates a CSP/FESH interconnection hard­

ware error. 
C6 FESH failed to answer to a microprogram-initiated operation. 
C8 FESH internal error indicates hardware error in the FESH detected by 

the FESH itself. 
CE Local attach clock failure (F5 only). 

This is returned as an F5 command status if the local attach clock has 
failed while in use. 

DO No interrupt from FESH indicates that the FESH has failed to respond to 

02 

04 

a microcode request. 
Command rejected indicates that the command issued by the control 
program has been rejected by the CSP: 
Trace already active indicates that the SIT is already running on this 
interface. 
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Invalid FESH level 2 interrupt indicates that an unexpected CSP level 2 
interrupt from the FESH has occurred. 
ElCS is valid. 

DE Line not accessible indicates that one of the two possible lines is 
already active and a set mode is received for the other line. 

Extended Line Communication Status (ELCS) (Initial Status = 8'110') for HSS 
When the lCS = X'DC', ~dditional statuses, as on internal box errors, may be 
found in byte 4 of the status area. These additional statuses are: 

Code Description 

02 (a) 
04 (e) 
06 
08 (3) 
OA (1) 
10 (c) 
12 (b) 
14 (f) 
16 
18 (4) 
1A (2) 
22 (d) 
24 
28 (g) 
2A (5) 
34 
3A (6) 
44 
4A (h) 
SA 
6A 

7A 
9A 
AA 
BA 

SCTLIDMA internal error 
SCTLIDMA interconnection error 
Combination of (f) and (g) 
DMA time out on write 
DMA interconnection error in write 
SCTLIDMA storage protect/address exception 
SCTLIDMA logical error 
DMSW main bus parity check 
Combination of (f) and (h) 
DMA time out on read 
DMA interconnection error on read 
Storage unrecoverable error/SCll internal error 
Combination of (e) and (f) 
DMSW parity check on primary/secondary bus 
DMA bus driver fault 
Combination of (e), (f) and (g) 
DMA burst count error 
Combination of (2), (e), (f) and (g) 
DMSW driver fault 
Combination of (1), (e), (f), and (g) 
Combination of (2) and (g) 
Combination of (2) and (h) 
Combination of (5), (e), (f) and (g) 
Combination of (6) with any of (a) through (h) 
Combination of (1) through (6) with any of (a) through (h) which are not 
listed above. 
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Initial Status 

Initial Status 

B'111' (Hardware Error) 
Detailed descriptions of hardware errors: 

ISF FSF F 

0 1 2 345 6 7 Meaning 

1 1 1 0(1(1 1 x CTS dropped during command/modem retrain 
1 1 1 8 8 1 1 x RLSD failed to drop on dlsable cOlllllland 

(not used by NCP) 
1 1 1 8 1 1 1 x DSR dropped during comnand/ external clock 

error (FS) 
1 1 1 18(1 1 x TI/CTS failed to come up 
1 1 1 1 818 x DSR failed to come up 
1 1 1 1 011 x No cable installed or wrong cable 
1 1 1 1 180 x TI/DSR and/or CTS failed to drop (on disable 

and transmit data cOlllmands on half-duplex 
lines without duplex facilities 

1 1 1 1 1 8 1 x X.21 disconnected DCE clear receive, \4i th 
or without timeout 

1 1 1 1 1 1 (1 x Autocall check 

Notes: 

1. For NCP operations, the line is set to the disable state. 

2. For NCP operations on duplex lines, the command on the failed interface is 
ended; the LCS indicates the cause of the error, and a level 2 interrupt is 
raised to the CCU The command on the other interface is cleared; no 
ending status is set, and no interrupt is raised to the CCU. 

3. For EP operations, the line is set to the NO-OP state. 

4. After hardware error, the only commands accepted for that line is 'enable', 
'monitor incoming call', or 'dial' (if autocall interface). 

8'111' (Hardware Error HSS) 
The code is the value of the LCS bits 0 to 7 (fields ISF, FSF, F). 

Code Description 

E2 CTS dropped indicates clear to send failed during transmission. 
EE V.35 DSR dropped/X.21 DCE not ready, or external clock failure indi­

cates that DSR failed for V.35 connection, or that the DCE is not ready 
for an X.21 connection in response to an F5 command. 

F2 CTS failed to come up. Clear to send did not rise after request to send 
was set. 

F4 DSR failed to come up. Data set ready did not rise after data terminal 
ready was set. 

F6 No cable installed. There is no cable connected to the modem. 
Fa DSR/CTS failed to drop on a disable. On a disable command, data set 

ready or clear to send did not drop. 
FAX21 DCE not ready. An X.21 DCE not ready state was detected. 

Note: In all cases of internal box errors and hardware errors, the line is disa­
bled by the CSP. The command on the failed interface is ended (LCS contains 
the error and a level 2 interrupt request is raised to the CCU). 
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The command on the other interface is cleared without any ending status or 
level 2 interrupt request to the CCU. 

After such an error the only commands that are accepted on the line are 'set 
mode' or 'enable'. 

Diagnostic Facilities 

** J, 

Refer to the 3745 Diagnostic Descriptions manual, SY33-2076, for more details. 

Problem Determination Aid 
The following tools are provided to help define which area is failing: 

1. Scanner interface trace (SIT) and checkpoint trace 

2. Line interface display (LID). 

3. LSS functions from the MOSS service menu (Refer to the Service Functions 
manual, SY33-2069). 

Microcode Service Aid 
The FESH registers, the microcode RAM locations and the external data control 
RAM locations can be accessed, using the following facilities (Refer to the 
Service Functions manual, SY33-2069, and Advanced Operations Guide manual, 
SA33-0097) : 

1. Alter/display 
2. CSP address compare 
3. CSP dumps. 

These facilities, invoked from the operator console, help in analyzing/modifying 
the contents of the HSS storage and registers (CSP and FESH). 

Programming Support for Problem Determination 
It includes, as for LSS microcode: 

1. Error detection 
2. Error collection 
3. Error reporting. 

Types of error tracked are: 

• CSP/IOC bus interconnection errors 
• CSP internal errors 
• CSP/FESH interconnection errors 
• DMA/SCTL errors 
• FESH errors 
• FESH-to-line interface errors. 

NCP Buffer Prefix Validity Checking in Receive 
This test is performed by the microcode for the first buffer only, by using the 
parameters coming from the PSA. 
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Problem Isolation and Network Management 

External Wrap Facility 
After a power-ON reset, the interface defaults to the 245.76 kbps clock speed if 
the cable 10 bits specify local attach. 

The interface is neither selected nor enabled after a power-ON reset. 

A different clock selection can be made by the NCP at set mode time with indi­
rect register X'11'. 

The FESH also provides an external interface wrap facility by Inserting a wrap 
plug at the tail gate connection. Commands initiating the wrap are sent from 
the MOSS console. 

Notes: 

1. The wrap plugs are described in the External Cable Reference manual, 
SY33-2075. 

2. The procedure to perform a wrap test at the tail gate, using a wrap plug, is 
described in the IBM Maintenance Information Procedures (MIP). 

The cable 10 bits are changed by the wrap plug. The X.21 or V.35 signals are 
wrapped as specified by the interface 10 bit (indirect register X'06' bit 1) and the 

o 

clock defaulted to the dock speed selected by the NCP at set mode during a ,/ -" 

wrap. \. __ .7 

The external clock is under microcode control as specified by external register 
X'11'. 

Wrap Mode at DeE Level 
The wrap is started from the MOSS console. 

The diagnostics can perform a wrap function from the transmit to the receive 
interface on the logic side of the line drivers/receivers, at a speed of 1.966 
Mbps or at a speed controlled by the diagnostics. 

The following figure illustrates the problem determination and testing configura­
tion for V.35/X.21 network attachment. 
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3745 

FESH 
Interna 1 \;Jrap 

Tail gate 2 
\vrap \-Ji th 
~Jrap-plLlg 

Local 3 
NCTE Hrap 

Remote 4 
NCTE Wrap 

VTAt·1 5 
Path Test 

FESH 

~ 
V35jX21 
~ 

-----, 
V35jX21 

.--J 

• 
.. 

• 
.. 

• 
.. 

I 
X21 

I 

High-Speed 
Network 
I I 

I 
X21 

I 

FESH 3745 

I 
V35jX21 

I 

Note: Test is also available from the right hand side. 

Figure 5-7. V.35/X.21 Configuration Showing Wrap Tests or Loop Tests 1 to 5 

Manual V.3S/X.21 Wrap or Loop Tests 
The manual wrap or loop tests are initiated from the MOSS console. 
(Loop test 3 and 4 are for X.21 only). 

Internal Wrap 

Tail Gate Wrap 

Local NCTE Wrap Test 

Remote NCTE Wrap Test 

VTAM Path Test 

Or Loop Test 1 checks the ability of the HSS to 
transmit and receive, up to the output of the FESH 
card. 

Or Loop Test 2 in addition to loop test 1 checks the 
cables between the FESH card and the tail gate. A 
wrap plug is required. 

Or Loop Test 3 checks the transmit and receive 
ability of the 3745, up to the first network commu­
nication terminal equipment (NCTE). 

Or Loop Test 4 checks the transmit and receive 
ability of the 3745, up to the second NCTE and 
including the communication media. 

Or Loop Test 5 checks the transmit and receive 
ability of the two controll~rs. 
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Communication Interfaces 
The HSS interfaces external high-speed data links to either the 3745 or the 3725: 

• Remotely via DCE attachment 
• Locally via direct attachment to another HSS or LlC type 3/4 on the 3725. 

The physical and logical interfaces are either: 

• CCITT V.35 or, 
• CCITT X.21 leased (including French Transfix). 

The high-speed data links access the HSS directly through the FESH via the tail 
gate without a LlC card. 

FESH-DCE Interface 
The FESH is physically able to support two interfaces. However, only one inter­
face can be active and communicating, while the other interface is disabled. 

The NCP controls the enabling and disabling of each interface. 

On reception of the line address activation from the NCP, the microcode sets 
the corresponding bit in the FESH to select the proper fan-out. 

To determine which interface was selected by the hardware (V.35 or X.21) on 
the selected fan-out. the microcode reads the cable ID in the FESH. 

The FESH is also capable of supporting different electrical interfaces. 

Each of the two physical interfaces can Independently support the following 
Interfaces to the network communication terminal equipment (NCTE): 

V.35 
X.21 

Any combination of physical interfaces are supported. The physical interface is 
identified by cable ID Signals in the cable. The following combinations are pos­
sible: 

• Two V.35 Interfaces 
• Two X 21 interfaces 
• One V.35 and one X.21 interface 

NOTE: Before unplugging the cable from the tail gate or DeE, ensure that the 
line is not active by disabling the interface, using VTAM commands. 
Failure to perform this step can cause an FESH adapter check. 
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Two V.35 Cables Connected (Example) 

HSH Card Tail gate Cables 

V.35 
f---F_an_-_O_ut_l_8 __ --jD Jl ~ 

t'lutually Exclusive 

To DeE 

or 

Direct 
Attach 
DTE 

Two X.21 Cables Connected (Example) 

HSH Card Tail gate Cables 

Fan-Out 1 

8 
D ~ 

To DeE 
X.21 Jl 

or 

Fan-Out 2 I S-O o-X.21 Direct 
----------- J2 - - Attach 

I' I 
DTE 

Mutually Excluslve 

One V.35 and One X.21 Cables Connected (Example) 

X.21 Interface 

FESH Card Tail gate Cables 

Fan-Out 1 

8 
D ~ 

To DeE 
V.35 Jl 

(X.21) X.21 or 

Fan-Out 2 I S-O ~.211 Direct 
X.21 ----------- J2 - - Attach 

(V.35) 
I' I 

V.35 DTE 

Mutually Exclusive 

The FESH supports the CCITT standard V.35 interface All interface signals 
conform to the electrical specifications as stated in the various CCITT stand­

ards. 

The HSS supports the 1987 CCITT X.21 standard for transmitting data at speeds 

up to 2.048 Mbps. 
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Cable Diagrams 
oeE interface signals exit the FESH using two top card connectors. one for 
interface 1 and one for interface 2. 

Each interface cable contains the V.35, X.21, and cable 10 signals to the 3745 
tail gate. 

A" balanced signals use twisted pairs from the tail gate to top card connector. 

Unbalanced signals use a twisted pair of wires with one signal wire and one 
ground wire to eliminate any noise problems. 

The external cable attached to the tail gate determines the physical interface 
supported, using the cable 10 bits and the V.35 or X.21 identifier. 

The FESH hardware gates the appropriate drivers and receivers to the network 
adapters. 

Cable Length Limitations 

Clocking 

Local Attachment 

For cable length limitations, refer to External Cable References, SY33-2075. 

Because of the high transmission speeds and propagation delays in the cable, 
the transmit clock received from the DCE or NCTE is re-driven and sent to the 
DCE or NCTE in synchronization with the data. 

The HSS supports direct attachment (no DCE) with another HSS using the X.21 
or V.35 interface. 

When directly connected together, one FESH is designated as local attach by 
the cable 10 bits and automatically provides the receive clock to the other 
FESH. 

o 

I '\ 
\ ,_/ 

The other FESH attaches in DeE mode with the external clock supplied by the I -" 
local attach HSS. Three attachment speeds are offered as specified in indirect \~ / 
register X'11'. 

1. 1.8432 Mbps 
2. 1.47456 Mbps 
3. 245.76 kbps 
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The TRSS in 3745 Data Flow 

To 
Hosts 

CSS 

TPS 

FDD HDD 

CA CUp to 4) 

TSS 

roc Bus 

TRSS 

Local Console 
Remote/Alternate Console 
RSF 

(. The number of LSS+HSS does not exceed 6) 

Figure 6-1. TRSS in 3745 Data Flow 
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Token-Ring Network 
The token-ring networks are designed specifically to provide an integrated 
approach to communications in a particular location. 

In case of large companies with multiple, widely separated sites. individual 
token-ring networks will almost always be interconnected. 

In a token-ring network the data rate is much higher than is possible using 
common carrier communications. 

A token-ring network can replace switched and non-switched telephone lines 
and also allow voice communications over the same cabling system that carries 
data communications. 

The token-ring complies with the recommendation 802.5 of IEEE and the ISO 
8802/5. 

IBM Token-Ring Network 
It is an information transport system that provides high-speed (4 Mbps or 16 
Mbps) connection between users within a single building complex through the 
implementation of a common: 

• Cabling system 
• Communication adapter 
• Access protocol 

Physical 

Star 

\ V
LOgiCal 

Ring 

\ 

t 
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Station Station Station 

High-Speed Transmission protocol~ 

Station Station Station 

F o 

: Token-ring adapter Legend: TRA 
Station : Can be controller, display/keyboard terminal, node ... 

Figure 6-2. Token-Ring network Configuration Example 

Cabling System (Ring) 
Several transmission media may be used together: 

• IBM Cabling System (twisted-pair of copper wire) 

• Telephone communication facilities 

• Optical fiber. 

Token-Ring Adapter 
The adapter in the 3745 has the following functions: 

• Frame and address recognition 
• Token generation 
• Error checking and logging 
• Buffering (transmit and receive) 
• Time out controls 
• Connect the product to the token-ring network. 

For Example 

The 3745 is connected to the IBM Token-Ring network through the 
token-ring interface coupler card (TIC). A cable composed of two pairs 
of copper wires (transmit and receive pairs), connects the controller to 
the multistation access unit (MSAU) through a wall connector. 

The cable running from the controller or a station to the MSAU, is called a lobe. 
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Communication 
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MSAU 
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MSAU • Multiatation Aceeaa Unit 

Figure 6-3. Example of Lobes 

Multistation Access Unit 
The multistation access unit (MSAU) provides insertion service to the main ring 
for its attached lobes. Nodes or stations are attached to the lobes. 

The multistation access units that include electronic or electro-mechanical 
switching elements, are shown below: 

Multistation Access Unit 

~ ~tZJ 
I i 

I 

Ring IN 
\ 
, Ring OUT 

DTEs. Nodes. or Stations 

Figure 6-4. Multistation Access Unit 
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Access Protocol 
A token is a short message. It travels around a communication ring that allows 
attaching different systems to the communications facilities provided by that 
ring. When a token is used for transmission by an attachment, it is known as a 
frame. Actually, a token is a very short frame (3 bytes) that has no addressing, 
message, or error-checking capabilities. Those are added when the token 
becomes a true frame. 

General Frame Format 

l Physical 
Transmission 

Header 
Data Transmission 

Physica:] 

-------

/ 
/ 

/ 

/ 
/ 

/ 

Data 

\ 
\ 
\ 
\ 

Trail er 

\ 
\ 

Link Information 
Control 

Figure 6-5. Frame Format 

Once a station is physically attached to a ring, it first synchronizes itself to the 
data patterns passing through it over the ring. 

Token-Ring Access Control Protocol 

Sender looks for 
free token 

Changes free token 
to busy token and 
appends data 

Receiver copies data 
addressed to it 

Sender generates 
free token upon 
receipt of physical 
transmission header 
(from addressee) 

Figure 6-6. Token-Ring Access Protocol Example 
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Token-Ring Encoding 
The differential Manchester protocol is used as means to transmit information 
around the ring, to all devices connected to that ring and power-ON. 

Major System Components 

Nodes 

Interface Couplers 

Bridges 

A node may be one of the following machines: 

• Communication controller 
• Intelligent workstation 
• Keyboard/display terminal 
• Printer 
• Terminal control unit 
• Processor 
• Facsimile device 
• Personal computer 
• Protocol converter. 

Each node has its own token-ring interface coupler card to gain access to the 
token-ring network or ring. 

The 3745 has up to eight token-ring interface coupler cards type 2 (TIC2) which 
can work at 4 or 16 Mbits. 

A bridge is a high-speed switching device that allows linking multiple rings and 
maintaining a physical ring separation. 

Figure 6-7. Ring-to-Ring via Bridge Example 1 
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Figure 6-8. Ring-ta-Ring via Bridge Example 2 

Typical Multi-Floor Wiring 

C:DrTfTUlfcat1on I l...cbe8 CDntro1llllr 

~-ltJ--+-+--+--@ To Host 
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The token-ring subsystem (TRSS) allows connection to an IBM Token-Ring 
network which uses the token-ring protocol. 
The TRSS in a communication controller is controlled by the NCP token-ring 
interconnection function. 

The hardware is based on a processor-driven card named token-ring interface 
coupler card (TIC) and the token-ring multiplexer card (TRM). There are two 
types of TIC: TIC type 1 (TIC1) and TIC type 2 (TIC2). TIC1 runs at ring-speed of 
4 Mbps only. TIC2 runs at a ring-speed of 4 Mbps or 16 Mbps (the speed is set 
through software). 

The combination of a TRM and the associated TICs (up to two) is called a 
token-ring adapter (TRA). The TICs installed with a TRM must both be either 
TIC1's or TIC2's. A mixture of TIC types with the same TRM is not allowed. 
The combination of all the TRAs in a controller is called the TRSS. 

One token-ring network can be accessed by each TIC card. 

Only one TRA may be installed on the basic board of the Models OOA and DOC 
and up to two TRAs in the Model OOB. Each TRA may control up to two token-
rings. The TRM interconnects with the input/output control bus (I0C bus) and it 
is accessed from the CCU with a unique address as for the scanner. The two 
TIC cards are connected to the TRM by a bidirectional bus called the TIC bus. 

For board and card locations, see the Maintenance Information Procedures 
manual, SY33-2070. 
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Figure 6-9. Basic Board Model 130 
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Token-Ring Interface Coupler (TIC) Card 

TIC Data Flow 

The TIC card has a low profile connector for connection to the ring. 

The card consists of four high-level functional areas. 

• The front end that interfaces to the ring 

• The protocol handler 

• The message processor 

• The TIC bus interconnection control. 

The TIC can perform the following operations on the data stream that passes 
through it on the ring: 

1. Repeat the received data without copying it. 

2. Repeat and copy the received data. 

3. Change the state of single bits in the received data before retransmitting it. 

4. Originate the transmission of data. 

5. Remove from the ring messages that it has previously transmitted. 

The next figure shows the relationship between the message processor and the 
other functiQnal areas of the TIC card. 

TRM TIC Local Bus 

~ Card Card 

~ 
V 

In ... .... 

TIC Bus Message Protocol Front 
10 ~ 

Intercon. Processor Handler End 
Control ... ,... 

" Rin 
~ 

~, 9 
B 

ILJ-. ..... 
TIC Bus Out 

~V 

Serial 
- Connection 

Figure 6-12. TIC Card Data Flow 
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The Front End 
The front end is the direct interface with the transmission line of the ring. 

The front end transmits and recovers Manchester-encoded data as it passes 
around the ring. 

The front end synchronizes itself with the received data stream and develops a 
clock which is boundary-aligned to the bit stream. 
The bit stream, along with the derived clock, is passed to the protocol handler. 

The front end requires monitoring and control by the protocol handler. 

The Protocol Handler 
The protocol handler acts as the logical interconnection between the front end 
and the local bus. 

It prepares received data for processing by the microcode operating in the 
microprocessor of the message processor. 
It also prepares data that has been assembled by the microprocessor for trans­
mission through the front end onto the ring. 

It decodes addresses for recognizing received messages and strips messages 
from the ring that have been previously transmitted. 

It checks that the ring is active and operational. 

These logs are used to isolate the faulty element in the IBM Token-Ring 
network. 

The protocol handler controls and maintains the low-level bit and byte protocols 
on the ring. 

The Message Processor 
The message processor acts as the master control element for the protocol 

o 

handler and the TIC bus interconnection control in the TIC card. Interaction /- ". 
with these functional areas is across an 18-bit local bus. The message \",_ j 

processor is the general name for the microprocessor (microcode and the hard-
ware). It consists of the following items: 

• A microprocessor 
• Static random access modules (RAM) for message data 
• Static random access modules (RAM) for parity 
• Read-only storage modules (ROS) for microcode. 

The microprocessor uses the random-access memory (RAM) as workspace 
when processing instructions. 

The message processor can set up control conditions or interrogate status 
across the local bus using MMIO-type operations. 
Data is accessed and stored in the RAM by the protocol handler and TIC inter­
connection control using direct memory access protocol. 
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The RAM is also used as buffer space for messages to be passed from the ring 
to the TIC bus interconnection, and messages to be passed from the TIC bus 
interconnection to the ring. 

Access to the buffer space by the protocol handler and the TIC bus control is 
also controlled by the microprocessor. 

Transfers into and out of the RAM are performed using direct memory access 
(DMA) protocols. 

TIC Bus Interconnection Control 
The TIC interconnection control provides a mechanism for transferring data 
between TIC storage (RAM) and CCU storage, via cycle steal. It operates in 
halfword bus mode. 

The function performed by the TIC bus interconnection control can be visualized 
as a double interface DMA controller with a 12B-byte hardware store-and­
forward buffer. The 12B-byte buffer can logically connect either to the TIC bus 
interconnection control or to the local bus, but not to both at the same time. 

When DMA data transfer is occurring at the TIC bus interconnection control, the 
TIC is the bus master, and the data can flow in only one direction (read or 
write) at a time. 

In addition to its DMA function, the TIC bus interconnection control can also 
transfer data to or from TIC storage. 
This function is intended for adapter initialization and to obtain TIC status. 

Receive Operation 
On receive, data is taken from the ring into the front end, where it is reshaped 
into distortion-free digital signaling elements. 

The front end synchronizes itself with the received data stream and develops a 
clock which is boundary-aligned to the bit stream. 

This bit stream, along with the derived clock, is passed to the protocol handler. 

The protocol handler converts the encoded data stream into coding usable by 
the adapter. 

By counting received clock pulses, the protocol handler assembles the bit 
stream into halfwords units. 

Parity is generated on the received data de-serialized from the ring to check 
data validity through the adapter. 

During the receive sequence, cyclic redundancy check (CRe) calculation is 
begun on the received data. 

The destination address is compared against the stored values in the protocol 
handler to determine if the message is to be copied by the adapter. If so. the 
protocol handler conditions itself to begin the copy, and transfer is started to 
the message processor. 

Chapter 6. The Token-Ring Subsystem 6-13 

IIIIW'I! 



The destination and source addresses, the physical control field. the data 
portions, and the CRC characters of the in-progress received message are now 
passed to the message processor in sequence. 

When the end of the CRC-protected field is received, the previously received 
CRC characters are compared to the calculated CRe. 

• If there is a match, message reception is considered complete by the pro­
tocol handler. 

• If there is a mismatch on the CRC check, the message processor is sig­
nalled that the message should not be considered valid. 

The message processor assembles into multi-byte blocks the information 
received from the protocol handler. 

When that assembly is complete, the message processor begins a transfer into 
CCU storage. These segment transfers continue until the complete message 
has been transferred. 

When the transfer is completed, the message processor completes the receive 
operation by reporting the status of the transfer to the CCU. 

Transmit Operation 
Data flow during transmit operations is essentially the reverse of that during 
receive operations. 

The message is accumulated by the CCU in CCU storage, and the message 
processor is set up with the storage location and length information. The 
message processor then does a storage-to-storage transfer of the message, 
including the destination and source addresses, from CCU storage to the 
message processor. 

The message processor signals the protocol handler to begin transferring the 
message from the message processor resident storage into the hardware 
buffers of the protocol handler. 

o 

,/ 

When the protocol handler senses that a transmission is pending, it begins the \",_/ 
transfer into its buffers. After enough characters have been buffered, the pro-
tocol handler searches for a free token on the ring. When one is found, the 
token is changed to a busy token. 

The control characters are generated, and transmitted. 

Sequential transmission out of the buffers continues with the destination and 
source addresses. 

When the entire information field has been transferred, the protocol handler 
inserts the CRC characters that have been accumulated in the message. 

The protocol handler begins to remove (strip) any data from the ring that is 
being received. 

The incoming data stream is searched for a match of the source address with 
the address of the TIC. 
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After a match is found and transmission is complete, the TIC encodes and 
transmits a free token on the ring. 

The transmission of the free token is followed by a continuous transmission of 
idle characters. 

The TIC also begins repeating the received data stream, and the transmit oper­
ation is considered complete. 

Token-Ring Multiplexor (TRM) Card 
The TRM card handles the operations between the CCU and the token-ring 
interface couplers (TICs). 

On one side, the TRM interconnects the CCU and the MOSS through the 10C 
bus, and on the other side, the TRM interconnects the TICs through the TIC bus. 

The TRM functions are: 

• Receive and re-drive the lines toward the 10C bus 

• Provide the clocking generation 

• Perform the daisy chain continuity for the 10C bus serial lines 

• Convert PIO operations into MMIO operations 

• Convert DMA operations into cycle steal operations 

• Can generate three different types of interrupt 

• Check the validity of the transactions between the CCU or the MOSS and 
the TICs. 

To perform these functions, several registers are located in the TRM: 

• Buffer and the extended buffer 

• TIC control register 

• Interrupt request and bus request register 

• Diagnostic register 

• Level 1 error status register 

• Level 2 error status register 

• MOSS error status register. 

IOC Bus Interconnection 
The 10C bus interconnection allows communication between the TRAs and the 
CCU (NCP), or between the TRAs and the MOSS. 

The 10C bus signal lines go to/from the TRM card bottom connector I/O pins. 

See Chapter 3, "Buses and Switching" for more information. 
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Summary of the IOC Bus Interface Signal Lines 

Signal line Names r,1nemonic Initiated PIO/ AID Inter-
by TRr~ rupt 

Card present IN + PREIN Adp.before X X 
Card present OUT + PREOUT TR~1 X X 
Cycle steal request + CSRH TRM X 
high 
Cycle steal grant + CSGH CCU X 
high 
Cycle steal grant + CSGHP CCU X 
high previous 
Cycle steal priority + CSPRY TRM/adapt. X 
line 
CSG through tag + CSGT TRM X 
IOC data bus +00 - +015 TR~1/CCU X X X 
End of chain + EOC TRM X 
Halt + HALT CCU X X 
Input/output + I/O CCU X X 
Interrupt request + IRR TRM X X 
removed 
Interrupt to MOSS +ITMOSS TRM X X X 
Level 2 priority line +L2PRY TRM/adapt. X 
Level 2 serial select +L2SSLIN Adp.before X 
line in 
Level 2 serial select +L2SSINP Adp.prev. X 
1 i ne i. n previ ous 
Level 2 serial select +L2SSLOU Adp.prev. X 
line out 
Modifier + M TRM X 
Parity valid + PV TRM X X 
Parit i es +P0,+Pl TRM/CCU X X X 
Power on reset - POR Power blck 
Reset + RESET Switch 
TA + TA CCU X 
TO + TO CCU X X 
Valid halfword + VH TRM X X X 
Va 1 i d byte + VB TRM X 

Figure 6-13. Summary of the IOC Bus Interconnection Signal Lines 

TIC Bus Interconnection 
The TIC bus is a bidirectional bus which connects the TRM card to the TIC 
cards via the card bottom connector I/O pins and the board. 

Three types of operation are used on this interface: 

• Direct memory access (OMA) 

• Memory mapped input/output (MMIO) 

• Interrupt acknowledgement (lACK). 
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DMA Operation 

MMIO Operation 

The DMA operation allows transferring a burst of data between the TRM and 
the TIC. 

During pMA operations, the TIC controls the bus and the TRM is the tributary 
unit. 

The MMIO allows access to the registers of the IOC interconnection control of 
the TIC. 

Interrupt Acknowledge (lACK) Operation 
Interrupt acknowledge (lACK) cycles are used to access a vector in the TIC 
when the TIC requests an interrupt to the TRM. The vector indicates the cause 
of the interrupt. 

Summary of the TIC Bus Signal Lines 

Signal line Mnemonic Initiated PIO/ DMA Inter-
Names by MMIO rupt 

Address bus +Al, +A2, TRM, TIC X X 
+A3 - +A23, TIC 
+APL, +APH, 
+APX, +AEl 

Data bus +DEl - +D15, TRM, TIC X X X 
+DPL, +DPH 

Address strobe - AS TRM, TIC X X X 
Card select(2) - CS TRM X 
Read/write - RNW TRM, TIC X X X 
Upper data - UDS TRM, TIC X X X 
strobe 
Lower data - LDS TRM, TIC X X X 
strobe 
Data transfer - DTACK TRM, TIC X X X 
acknowledge 
Bus error - BERR TRM X 
Bus request(2) - BR TIC X 
Bus grant(2) - BGR TRM X 
Bus busy - BBSY TIC X 
Bus release - BRLS X 
Interrupt - IR TIC X 
request (2) 
Interrupt - lACK TRM X 
acknowledge(2) 
Reset (2) - RESET TRM 
System clock + BCLK TRM X X X 
System last - SLT TIC X 
Transfer 

Figure 6-14. Summary of the TIC Bus Signal Lines 
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TRM Arbitration Mechanism 
Since two TIC cards can be attached to the TRM, the TRM can Simultaneously 
receive up to two bus requests for DMA, and up to two interrupt requests from 
the TIC cards. 

The arbitration logic comprises two scan wheels, one for bus requests (BR), the 
other for interrupt requests (IR). Each wheel in turn can point to either of the 
two attached TICs. 
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Three functions are implemented to reset the TRA (TRM and TICs) or a part of 
the TRA: 

1. The power-ON/tag reset function 
2. The programmed reset function 
3. The TIC reset function. 

Power ON Reset and Tag Reset 
These resets are activated in two ways: 

1. By the power-ON reset line coming from the power blocks. 
2. By the reset tag coming from the switch card. 

It completely resets the TRA: 

• All requests on the lac bus are deactivated. 
• The TRM reset bit is forced ON in the TRM control register (which indicates 

a reset has been done). 
• The TIC reset bits are forced ON (and the reset leads on the TIC bus) in the 

TIC control register. 
• All the interrupts and their associated statuses are reset. 
• The disconnect bit and the CCU Pia disable bit are reset. 
• The entire control logic is forced to idle state. 
• The BR and IR scan wheel is pointed to the TIC 1. 
• More generally, all other functions and all other registers are forced in their 

inactive state. 

Programmed Reset 

TIC Reset 

The programmed reset is initiated by a PIO (IOH or MIOH). It allows the 
program to reset the TRM without resetting the attached TIC(s) and the connect 
or disconnect state of the TRM. 

The result is the same as the hardware reset except the TIC reset bits, the dis­
connect mode latch, and the CCU Pia disabled latch are left in their current 
state. 

The program can perform a selective reset of the TIC by setting or resetting the 
TIC control register TIC reset bit. The reset bits are connected to the TIC reset 
leads on the TIC bus. The reset lead is active as long as the reset bit is ON in 
the TIC control register. The TIC reset lead causes the TIC to disconnect itself 
from the ring and perform a reset. 

Diagnostic Section TAOA 
The TRM must be 'disconnected' before running the diagnostic section TAOA. 
The 'disconnect' command must be performed after each power-OFF to 
power-ON. 
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Error Detection and Reporting 0 
TRM Level 1 Error Status Register 

TO Field 

(-) 1 2 3 4 5 6 7 

R/~v I/O CSG I/O Halt TA TO 1 Oi seon -I 
Check 

8 9 10 11 12 13 14 15 

TA CS TIC Bus CCU PIO TRM/ Inval. 
Select Select Idle Oisabl. TIC IOH 

TIC number for OMA 
or interrupt 

Level 1 interrupts can be generated by the: 

• TRM on disconnect ,/ -", 

• IOC on time out, bus-in parity, CSCW, storage protect or address exception /' 
errors. 

Error reporting using IOC level 1 interrupts is limited to errors occurring on the 
IOC bus and errors detected by the IOC. 

TRM internal errors and the TIC interconnection errors found during PIO/MMIO, 
DMA/CS, or read interrupt vector operations, are reported by a level 2 interrupt 
for the appropriate TIC. 

The pattern in the level 1 status register for a disconnect level 1 interrupt has 
the following value' B' 1 0000001 00000000'. 

When the CCU IOC logic detects an error, it raises the halt tag. 

When the TRM detects the halt tag, it sets the level 1 status register with the 
exception of bits 7 and 11. 

Bits 7 and 11 reflect the status of the indicated latches when the get level 1 
error status register PIO is executed. 

During an IOC level 1 interrupt, bits 0-3, 5-6, 8-10 and 12-15 are valid only if bit 4 
is ON. 

Bit 0 This bit (R/W bit) is ON if a read Pial AIO is being executed. It is 
OFF if a write PIOI Ala is being executed. The R/W bit is always ON 
for a disconnect level 1 interrupt. It is valid only if bit 8 or 9 is ON 
for an IOC level 1 interrupt. 
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This bit (1/0 check) is ON if the TRM detects a parity error on the 
lac bus when the halt tag is activated. 

Bit 2 This bit (CSG) is ON if the CSG tag In the TRM is active when the 
halt tag is activated. 

Bit 3 This bit (I/O) is ON if the I/O tag in the TRM is active when the halt 
tag is activated. 

Bit 4 This bit (halt) is ON if the TRM has detected the activation of the halt 
tag on the lac. 

Bit 5 This bit (TA) is ON if the TA tag into the TRM is active when the halt 
tag is activated. 

Bit 6 This bit (TO) is ON if the TO tag into the TRM is active when the halt 
tag is activated. 

Bit 7 This bit (disconnect) is ON if the TRM is in disconnect mode when 
the read level 1 error status register Pia is executed. 

Bit 8 This bit (T A select) is ON if the TRM has recognized its address (with 
good parity) and the Pia has not completed when the halt tag is acti­
vated. 

Bit 9 This bit (CS select) is ON if the TRM has trapped CSG for an Ala and 
the Ala has not completed when the halt tag is activated. 

Bit 10 

Bit 11 

Bit 12 

This bit (TIC bus idle) is ON if the TRM detects that the TIC bus is 
idle when the halt tag is activated. 

This bit (CCU PIO disable) is ON if the TRM is disabled for CCU PIOs 
when the read level 1 error status register is executed. 

If the TRM is CCU PIa disabled, the level 1 error status register can 
be successfully read only by an MIOH. 

This bit (TRM/TIC) is ON if an Ala or a get line 10 Pia is being exe­
cuted by the TRM when the halt tag is activated. 

If this bit is ON, it means that bits 13 and 14 are valid. 
If this bit is OFF, it means that the error cannot be associated with 
any particular TIC. 

Bits 13 and 14 Bits 13 and 14 are used to encode the TIC number for some 

Bit 15 

errors. 

During a cycle steal operation, bits 13 and 14 are used to identify the 
TIC that was doing the OMA operation when the halt tag was 
received. They also indicate the originator of the level 2 interrupt for 
an error during a get line 10 Pia. These bits are valid only if bit 12 
is ON. 

OO=TIC 1 
01 =TIC 2 

This bit (invalid 10H) is ON if the TRM decodes an invalid Pia type 
when the halt tag is activated. This bit is valid only if bit 5 is ON. 
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TRM Level 2 Error Status Registers 
The TRM provides two level 2 status registers (one per TIC). 

The level 2 status information is set by the TRM when an error is found in the 
TRM (not on the IOC bus), an error is detected on the TIC interconnection, or 
the TIC requests an interrupt. 

This information can be read by the program through a get TRM level 2 error 
status command. The error or status is reset if the PIO read operation com­
pletes with no errors. After the status is successfully read, the TRM is able to 
log another error or status. 

FORMAT 1 (Error Detected by TRM) 

TO Field Byte e (Byte 1 not Used) 

(3 1 2 3 4 5 6 7 

1 (3 

~ ~ 
TRM error found in MMIO Error found in DMA or 

interrupt vector input. 

Error Encoding: 

000 No error 
o 0 1 TRM internal 
o 1 0 TIC interconnection type 1 
o 1 1 TIC interconnection type 2 

Internal The TRM is suspected. 

Type 1 The working TIC is suspected. 

Type 2 All TICs can be suspected (idle state error). 

This error encoding is performed by the TRM using the checkers in the TRM 
(See "Error Detection and Reporting" on page 6-20). 

The status provides two independent error fields: 

1. PIO/MMIO operations which require program retry 

2. Operations which do not require program retries: 

• DMA (TIC retries automatically) 
• Input interrupt vector (TRM automatically retries) 

Both fields can be significant at a given time. 

When a field is set, another error will not be set in the same field until it is 
reset by a successful 'get TRM level 2 error status'. 
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A OMA or input interrupt vector operation is retried automatically when the 
error in the level 2 error status register is reset by a successful 'get TRM level 
2 error status' PIO. 

FORMAT 2 (Interrupt Request by the TIC) 

TO Field Byte e (Byte 1 not Used) 

(;) 1 2 3 4 5 6 

(;) (;) x x (;) (;) (;) 

l 
TIC from TIC interrupt vector 

Format 2 is used when a TIC requests an interrupt. 

The contents of this register will be: 

8'00100000' for the SC8 clear vector. 

8'00010000' for the adapter check vector. 

8'00000000' or 8'00110000' for the other TIC vectors. 

NCP initializes the TIC interrupt vectors to 

8'xx10xxxx' for SCB clear. 

B'xx01xxxx' for adapter check. 

B'xxOOxxxx' or B'xx11xxxx' for the remainder. 

A format 1 entry will cause the type B line 10 to be used. 

7 

(;) 

A format 2 entry with bits 2 and 3 = B'10' or B'01' will also use the type 8 line 
10. All other cases use the type A line 10 (See next paragraph "Line Identifica­
tion (Line 10) Generation" for type line 10 definitions). 

If the level 2 error status register contains a format 2 entry and the TRM detects 
an error that requires logging a format 1 entry, the TRM will overlay the format 
2 entry. 
After the format 1 entry is read and reset, the interrupt vector will again be 
fetched from the TIC and the format 2 entry set in the register again. 

Line Identification (Line 10) Generation 
When the CP receives a level 2 interrupt. it places a PIO get line 10 command 
on the IOC bus. 

This command is decoded by all adapters. However only one. according to the 
level 2 Interrupt priority mechanism, will answer with a line 10. 

For adapters set to the same priority, the first adapter on the IOC bus will be 
serviced first. 

The line 10 allows the program to identify the requesting adapter and to 
process the interrupt. 
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There are 2 different line IDs per TIC: 

• Type A. For the TIC interrupts for which the system status is cycle-stolen to 
the CCU. 

• Type B. For the TIC interrupts for which the system status is not cycle­
stolen to the CCU (SCB clear or adapter check) and interrupts generated for 
TRM-detected errors. 

The get line 10 command resets the level 2 interrupt and the TRM is now free 
for another operation including an interrupt (IR) from another TIC. 

The CCU interrupt code sequence ends with a reset interrupt PIO/MMIO to the 
concerned TIC. 

o 

The TIC will lower its interrupt line and this will allow the TRM to treat another /\ 
interrupt coming from the same TIC. In its turn the TIC is free for other oper-
ations. 

MOSS Error Status Register 
Format 1 is used for errors detected by TRM in MOSS PIO/MMIO operations or 
in direct memory access (DMA) operations (TIC to CCU storage). 

TO Field Byte B (Byte 1 not Used) 

o 1 2 3 4 5 6 7 

Er~or Enco1ing G 

l l 
TRM error found in MIOH Error found in D~1A for TIC 

under MOSS control 

Error encoding: 

000 No error 
o 0 1 TRM internal 
o 1 0 TIC interconnection type 1 
o 1 1 TIC interconnection type 2 

Internal The TRM is suspected. 

Type 1 The working TIC is suspected. 

Type 2 All TICs are suspected. 

The MOSS error status register is used to log errors associated with MOSS 
operations. If a MOSS control bit in the TIC control register is ON, all MMIO 
and DMA errors for that TIC will be logged in the MOSS error status register. 

If the TRM is connected, all MIOH/MMIO errors will be logged in the MOSS 
error status register. 
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If the TRM is disconnected and the associated MOSS control bit is OFF, all 
MMIO and DMA errors for a TIC are logged in the normal level 2 error status 
register. 

Format 2 is not used for the MOSS error status register. 

TIC Adapter Check Register 
The adapter check interrupt is generated when the TIC has encountered an 
unrecoverable hardware or microcode error. In this case the TIC is waiting for 
a reset. 
The reason for the TIC check is located in 8 bytes beginning at address X'05EO'. 
The TIC check status is defined as follows: 

X'SEO' (TIC adapter storage) 

Byte 0 and 1 Byte 2 and 3 Byte 4 and 5 Byte 6 and 7 
I T I I 

Adapter check Parameter 0 Parameter 1 Parameter 2 
I I I I 

Each bit of the TIC adapter check gives the error type and the contents of 
parameters 0 to 2 give additional information. More details are given in the 
following table. 
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TIC Adapter Check Register Decoding Byte 0 

Bit Error Type Error Description Parameters 0-2 Contents 

x •.. .... ~/1tv11 0 pari ty Data parity error between Contents is ignored 
error CCU and TIC 

.x .. .... DHA abort DtlA read operation abort Parm El=ElElElEl time out error 
read for time out or parity eeel parity error 

error or bus error EleEl2 bus error 
Parms 1-2 contain the failing 
CCU address + or - 6 Bytes 

· .x . ... . D~1A abort DMA write operation abort Same as for DtvlA abort-read 
write 

••• X .... Illegal OP Illegal OP code detected Parm El = TIC register 13 
code Parm 1 = TIC register 14 

Parm 2 = TIC register 15 

· ... x ... Parity Local bus parity error Same as for illegal OP 
error detected by TIC processor code 

· ... .x .. Parity Local bus parity error Same as for illegal OP 
error detected by TIC during code 
external operation with CCU 

· ... .. x. Parity Local bus parity error Same as for illegal OP 
error - IOC detected by TIC during code 
bus interf. operation with CCU 

· ... ... x Parity error Local bus parity error detec- Same as for illegal OP 
PH (protocol ted by TIC during operation code 
handler) with the protocol handler I 
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o TIC Adapter Check Register Decoding Byte 1 

Bit Error Type Error Description Parameters 0-2 Contents 

X ••• .... Parity Local bus parity error Parm 8 = buffer address 
error detected by TIC during 
receive receive operation 

.x .• .... Parity Local bus parity error Parrn e = buffer address 
error detected by TIC during 
transmit transnrit operation 

.. x . .... Ring DMA underrun detected duri ng Parms 8-2 are ignored 
underrun ri ng transmit 

... x •.•. Ring DMA overrun detected during Parms 8-2 are ignored 

o overrun receive operation 

...• x .•. Invalid Unrecognized error Parm 8 = TIC register 13 
interrupt interrupt was generated Parm 1 = TIC register 14 

Parm 2 = TIC register 15 

.... .x •. Invalid Unrecognized error Parm 8 = TIC register 13 
error interrupt was generated Parm 1 = TIC register 14 
interrupt Parm 2 = TIC register 15 

.... •. x. Invalid Unrecognized transnrit Parm e = TIC register 13 
XOP operation request was Parm 1 = TIC register 14 

generated Parm 2 = TIC register 15 o .... ..• x Program TIC processor program check Parm 8 = ABEND code 
check detected Parm 1 = Address location 

that detected the error 

o 

o 
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Problem Determination Aid 

Token-Ring Wrap Tests 

Using NCP 
Under NCP a wrap test is performed at each TIC open command processing as 
a first step before inserting itself into the ring. 

The TIC internal lobe media test, tests the ring up to and including Ie logic 
(relay contact normally closed) pertaining to the position of the IBM 8228 MSAU 
or equivalent where the lobe connector is plugged-in (the 8228 is a wiring 
concentrator). 
It also tests the ring up to the point were it is unplugged before the 8228. (that 
is, at the tailgate, at the wall connector, and so on.) 

The lobe media test is only invoked on the open command and is not performed 
as a result of the reset or initialization commands. 

Note that a disconnected cable during the lobe media test will cause a lobe 
wire fault check to appear in both the display token-ring status function and the 
ring status field (field E) of the token-ring interconnect function. (Refer to the 
Problem Determination Guide, GA33-0096.) 

When a lobe wire fault is detected the TIC will be frozen and the status will 
remain unchanged until the next open is issued 

Using TRA Diagnostics 
Using the TRA diagnostic routine TG01, a wrap test is also performed up to and 
including the 8228 or up to the point at which the ring is unplugged before the 
8228. 

Diagnostic Section TAOA: The TRM must be 'disconnected' before running the 
diagnostic section TAOA. The 'disconnect' command must be performed after 
each power-OFF to power-ON. 

o 

However, no open commands are issued by the diagnostic routine so a lobe \",-~ __ / 
wire fault Will not be detected. 
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Channel Adapters in the 3745 Model 130/170 Data Flow 

CSS TSS 

CA (Up to 4) lSS <Up to 6.) 

IOC Bus I""':D-:-M-:-U~)("" 

TPS +----.... --""""""' ... esc Qf 

To 
Hosts 

MOSS 

FOO HOD 

TRSS 

HPTSS 

DMA BUB 

~. PCSS 

MPC 

MSC 

Local Console 
Remote/Alternate Console 
RSF 

(. The number of LSS+HSS does not exceed 6) 

Figure 7 -1. Channel Adapters i(l the 3745 Model 130/170 Data Flow 
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Introduction 
The microcoded CA attaches the 3745 Communication Controller to one or 
more System 308X/309X/4341/4361 (for CADS only) /4381/9370/ES/9000 host 
processors via selector, block multiplexor, or byte multiplexor channels. 

The 3745 supports the channel adapter data streaming (CADS) (CA type 6), and 
the buffer chaining channel adapter (BCCA) (CA type 7). 

From the 3745 MOSS console, an operator can: 

• Enable/disable a CA 
• Reset a CA 
• Display a CA status 
• Display CA storage and registers 
• Display CA initialization parameters 
• Enter/modify CA initialization parameters 
• Get a CA dump 
• Start/stop a CA trace 
• Allow CA concurrent maintenance. 

Buffer Chaining Channel Adapter (BCCA) 

Packaging 

The BCCA is a new type of channel adapter which improved the performance 
capability. The BCCA is based on CADS design and improves the CADS 
throughput and channel efficiency. Without NCP intervention, the BCCA 
handles buffer chaining in write channel program, and both buffer chaining and 
PIU chaining in read channel program. 

BCCA and CADS may be mixed in the 3745. The BCCA operates in native 
mode only under the Network Control Program (NCP), it does not support the 
Partitioned Emulation Program (PEP). 

The BCCA acts as a CADS when buffer chaining mode is not set, except that it 
does not support ESC mode. 

Note: 
In the following pages, specifics of a type 7 CA will be indicated by BCCA. 
CA stands for CADS and BCCA. 

One CADS or BCCA is packaged on one channel adapter logic (CAL) card, and 
one channel adapter driver/receiver (CADR) card (see Figure 7-3 on page 7-5). 
See page YZ 052 for CA board and I/O bus test points. 

A built-in two-processor switch (TPS) feature is available. The TPS allows a 
single CA to connect two separate host channels (TCS mode), or two channels 
of a single host (TPS mode). A CA can have two host interfaces (TPS opera­
tive) by adding a second CADR card. Only odd-numbered CAs support the TPS 
feature (see Figure 7-2 on page 7-5). If a CA is equipped with the TPS support, 
the next CA cannot be installed. A bypass card assuring serial line continuity 
must be installed instead. 

Refer to Figure 7-4 on page 7-6 for a diagram of components and intercon­
nections. 
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Supported Features 
The following features are supported by CADS and BCCA: 

• I/Q error alert 
• Two-processor switch (TPS) 
• High speed transfer (Data inlData out) 
• Data streaming with selectable speeds for 1 MB, 2 MB, 3 MB or 4.5 MB 

channel speed. These values are the host channel speeds, not the actual 
transfer rates which are much lower. (The 3745 may be connected to a 4.5 
MB channel attachment even if operating at its own speed. In this case, it 
must be attached beyond the last control unit on the liD interface which is 
capable of the 4.5-MB data-transfer rate.) 

WARNING: Data streaming cannot be used when the 3745 is connected to 
systems 308X or 43XX. When a CA defined with the data streaming option is 

o 

connected to a host which does not support data streaming, a'bend code /--~\ 

300A is issued. 

Non-Supported F~atures 

Configuration 

The following features are not supported: 

• Bus extension 
• Command retry 
• Suppress data (interlock transfer) 
• Dynamic reconnection 

Four channel interfaces are available by means of the 10C BUS. The maximum 
configuration is four CAs without TPS, or two CAs with TPS. Thus, a maximum 
of 4 channel interfaces may be installed on a 3745, numbered from 5 to 8. 

The Control Program (CP) addresses the CAs by way of the 10C BUS as shown 
tn the following table (Table 7-1): 

Table 7 -1. CA Addresses 

CP Address Channel 
Addressed 

000 CA 5 
001 CA 6 
010 CA 7 
011 CA 8 
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Figure 7 -2. CA Configuration with TPS Feature 
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CA-5 Host Interface A 

CA-5 Host Interface B 

CA-7 Host Interface A 

CA-7 Host Interface B 

CA-5 Host Interface 

CA-6 Host Interface 

CA-7 Host Interface 

CA-8 Host Interface 

Figure 7-3. CA Configuration without TPS Feature 

Chapter 7. Channel Adapter (CA) 7-5 



------ _._-----_ ... - -....... _-_._ .. _ .. _ .. _-_. ----- ----------- ---

I' 
1 

[ 

**************************** 0 * CAL Card * 
* * 
* * 
* * CADR A H 

* ~1 C * r - 1 0 

* I 0 * 
IBI 

S 

* C C N * SEL .... T 

* R H T * OUT 

* 0 A R * I I I 
* P N 0 * Byp F • N 

* R N L * I I T 

* 0 E * 
IBI 

E 

* C L M * 0 R 

* E 0 * R F 

* S A 0 * I I A 

* S U * 
IBI 

C 

* . 0 L * R E 

* R E * C 

* * 
L _ J A 

* * 
* * 
* * 

~10SS * * 
* * 
* * 

Auto-Sel * * CADR B H 
to/from * B C C * r - 1 a ( 

CA * U 0 a * S 

* S N C N * SEL T \.. / 

* T H T * OUT 
I * A R A R * 
0 * 0 a N 0 * Byp N 
C * A L N L * T 

* P E * E 
B * T r~ L M * 0 R 
U * E 0 a * R F 
S * R U B 0 * A 

* L U * C /'~--" 
* E L * R E 

* E * C 

* * 
L _ J B 

* * 
**************************** 

F = Fuse only for UK (CADRUK Card only) 

Figure 7-4. CA Components and Data Flow 
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CA Operating Environment 
The CA is used by the 3745 control program (NCP or PEP) to communicate with 
an application program in the host(s) through various telecommunication 
access methods. 

Physically, channel interface tags and buses attach the CA to the host channels, 
and IOC buses attach internally the CA to the CCU. 

Modes of Operation 

NSC Mode 

ESC Mode 

The CA can run in either native subchannel (NSC) mode or in emulation sub­
channel (ESC) mode. The CA operates in the following modes: 

• NSC with the Network Control Program (NCP) 
• NSC and ESC simultaneously with the Partitioned Emulation Program (PEP) 

Notes: 

1. With PEP, the NSC is used for loading and dumping. 
2. Initial program load (IPL) must always be done in NSC mode. 
3. BCCA works only in native mode (NCP). 

The NSC mode is supported for all types of host channel (byte multiplex, 
selector, or block multiplex), and allows servicing any number of lines using 
only one host subchannel address. Line address decoding is handled entirely 
by the NCP. 

The ESC mode is supported for byte multiplex channels only, and allows the 
controller to emulate the 2701 Data Adapter Unit, 2702 Transmission Control, 
and 2703 Transmission Control using existing host programs and subchannel 
addresses. This mode requires the Partitioned Emulation Program (PEP) in the 
3745, and a separate subchannel address for each PEP line. The ESC mode is 
not supported with BCCA. 

Host Unit Control Word (UCW)/Host 110 Configuration Data Set (lOCOS) 

The host system UCW/IOCDS requirements for the controller vary according to 
the type of control program and features. They are described in the appro­
priate host /10 Configuration Program (I0CP) User's Guide and Reference. 
UCW/IOCDS requirements are determined as follows: 

• One UCW/IOCDS is required for each unique NSC address. 

• An additional UCW/IOCDS is required for each emulated subchannel 
address. For example,.a controller running PEP with two ESCs needs three 
UCWI/OCDS. 

• All UCW/IOCDS must be unshared and unfolded. 
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Overall Operation 
The CA is connected to the 370 channel and to the IOC bus, and enables com­
munications over these two data paths. 

Data Transfer Methods (PIO and AIO) 
Two methods are used to transfer data between the CA and the CCU (via the 
IOC bus, the switching device, and the adapter bus): 

• Program-initiated operation (PIO): 

PIO mode provides data buffering for up to four bytes, with program inter­
vention required every four bytes. 

PIO mode may be used when performance is not critical. 

• Adapter-initiated operation (AIO): ('\ 

CA Instructions 

CA States 

I 

When the buffer chaining mode is not set, AIO mode provides a 255-byte \_~-_/ 
buffering. A program intervention is reqUired after each 255-bytes 
transfer. 
When the buffer chaining mode is set, BCCA provides two 255-bytes 
buffers. A program intervention is required at end of PIU in the write 
channel program, or at end of PIU chain in the read channel program. 

AIO mode should always be used when performance is critical. 

The CA is controlled by instructions issued from the control program. 

The NCP and PEP exclusively use adapter input/output halfword (IOH) 
instructions and input/output immediate halfword (IOHI) instructions. 

These instructions examine or set the CA registers, load or read buffers, and 
initiate cycle stealing. 

Note: Throughout this chapter, the channel IOH/IOHI instructions are referred 
to as input X'nn' or output X'nn'. 

The CA may be in one of the following states: 

• Ready 

In the ready state, the CA accepts instructions, but is not in one of the three 
active states (initial selection, data transfer, or status transfer). 

• Initial Selection 

The CA enters the initial selection state when an initial selection is started 
by the host processor. The CA continuously monitors its channel interface 
for one of its assigned addresses. When it detects one of these addresses, 
the CA enters the initial selection state, and proceeds with the operation. 

• Data Transfer 
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The CA enters the data transfer state when the control program initiates a 
data transfer sequence. Data is transferred across the interface from the 
host channel to the CA, or from the CA to the host, by the hardware. 

• Status Transfer 

The CA enters the status transfer state when the control program initiates a 
status transfer sequence. 

• Disabled 

When the CA is in the disabled state, it does not reply to selection signals 
coming from the host. 

CA Interrupt Requests 

The CA can raise interrupt requests to the CCU at level 1 and level 3 (normal 
mode), and interrupt requests to MOSS at level 1 and level 4 when the MOSS is 
the owner of the resource. 

• Level 1 Interrupt 

Level 1 interrupt requests to the CCU are caused by check or error condi­
tions. 

Level 1 interrupt requests to MOSS are caused by check or error conditions 
when the MOSS is the owner of the resource (IPL). 

• Level 3 Interrupt 

(See" Level 3 Interrupt Request" on page 7-15.) Level 3 interrupt requests 
are caused by: 

1. Initial selection interrupt requests. 
2. Data/status interrupt requests. 

• Level 4 Interrupt 

Level 4 interrupt requests are raised to MOSS in diagnostic mode only. 

Accessing CA Registers 

The CA registers are accessed by: 

• CCU input/output (lOH) or input/output immediate (lOHI) instructions from 
the CPo 

• MOSS input/output (MIOH) instructions, used to initialize or diagnose the 
CA from MOSS. 

• The operator selecting the CA services when using MOSS functions. 

The CCU IOH and IOHI instructions are used to transfer the contents of one of 
the CCU general registers to a selected CA register, or conversely. 
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Channel Interface Tag Signals Used by the CA 

Address in 

Address out 

Bus in 

Bus out 

Command out 

Data in 1 

Data out 1 

Disconnect in 

Operational in 

Operational out 

Request in 

Select in 

Select out, and Hold out 

Service in 

Service out 

Status in 

Suppress out 

1 Used only with 'High Speed Transfer' and 'Data Streaming' options. 
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Autoselection 
In order to work with a CA, the control program must first select that CA. Two 
methods are available: output X'OT giving the CA address or autoselection. 

Autoselection Mechanism 

To perform autoselection, a CA must already be selected, and an output X'OT 
with bit 0.0 = 1 (enable autoselection) must be executed. 

Autoselection will be effective on an input X'OF' execution. At that time, the CA 
having the highest priority pending level 3 interrupt becomes automatically 
selected, and the currently selected CA will deselect. If no CA has a level 3 
interrupt request, the previously selected CA remains selected. 

The priority for the level 3 autoselection mechanism is as follows (from highest 
to lowest): 

1. Priority outbound data transfer L3 interrupt (ouput X'02' bit 1.4 = 1). 
2. Other level 3 interrupts (see" Level 3 Interrupt Request" on page 7-15) 

Autoselection (AS) Chain 

Feed Auto ~ 
I------r-------r----.---~ 

Sample Sample 
Out Bypass Out 

Sample 
Out 

CA5 Card CA7 CAB 
Sample 
In 

Sample 
In 

Sample 
In 

Sample Bypass ~ 
1-------'-----.......-..J-.--..1........f-~ 

Samp 1 e Out toJrap Dot ~ 

T~--~----------~------~~ 

T = Terminator 

Figure 7~5. Example of Autoselection Chain 

The AS chain allows up to four CAs to be installed without specific jumpering, 
that would be configuration-dependent. The AS chain carries the following 
signals: 

• Valid Feed Auto: A bi-directional line is used to synchronize the IOC bus 
'Valid Tag' line for all PIO broadcast commands. 

• Sample Out: Unidirectional line going out from the CA. This line is 
addressed to the next installed CA in the loop if it has not been removed 
from the AS chain. The 'Sample Out' line is connected to the 'Sample In' 
line of the next installed CA. 

• Sample In: If the previous CA is installed, this line is connected to 'Sample 
Out' of the previous CA. 
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• Sample Bypass: Bidirectional line used to bypass the CA if the previous 
CA, or the next installed CA, has been removed. (~~ 

• Sample Out Wrap Dot: Unidirectional line going out from the CA, used by -'" 
the last CA installed and returned to the first CA (CA 5). 

'CA Sample Out' connects all CAs. This line enables the circular-poll function 
of the AS sequence. That is, polling for the highest priority interrupt starts with 
the CA following the previously selected CA (or the one after that, if it is no 
longer in the AS chain): CA 5 follows CA 8, CA 6 follows CA 5, .... 

Autoselection Error 

When the hardware detects a problem on the 'sample' chain, no CA will answer 
at 'TO' time, and an IOC bus timeout will be set. 

The control program must determine the failing CA. 
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In CS operation, the first halfword sent by the CA is the CSCW, in order to make 
the following information known to the IOC: 

• Adapter type 
• Adapter address 
• Read/Write operation. 

Cycle Steal (CS) Chain 

Depending on whether the CA is the first installed, or a previous CA is in the 
CS chain, the CA will have to monitor either: 

• 'CS grant low priority' (CSG-L), or 
• 'CS grant low-thru-out' (CSG-T), or 
• 'CS grant low-bypass-out' (CSG-B). 

CSG-L I,l 
----...-.-------.----,--~ 

CSG-T Byp CSG-T CSG-T 
CA5 1----1~ Ca rd CA7 CAB 

t-------'-------'------'--~ 
CSG-B LJ 

Byp = Bypass 
T = Terminator 

Figure 7-6. Example of Cycle Steal Chain 

Removing a CA from the Cycle Steal Chain 

To avoid potential host system hangup, no data transfer must be in progress for 
the CA which has to be removed from the CS chain. 

The control program must remove the CA from the cycle steal chain. 
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CA/MOSS Connection 
A 16-line link connects the MCC card to the channel adapters. 

t~cc + 
Card 

...... ~~~~ .. ~ ........ + 

.......................... + 

(4 1 i nes) 
'u~~~~~~ + CA IN 

(1 1 i ne) 
+ CA 

(1 1 i ne) 
.... + CA 

.. 
~ -

Figure 7-7. CA Link to MOSS 

(1 1 ine) 
1055 POR CA tv 

(4 lines) 
CA MO 55 RESET (5-8) ................ 

(4 1 ines) 
CA EN ABLE (5-8) .. ................ u .. 

TERFA CE ENABLED (5-8) ~ 

HLIR 

LLIR 

+ CA NOHOLD 

ALL CAs DISABLED 
(to PCC Card) 

(1 line) 

CAs 
5-8 

Note: The 'CA NOHOLD' line coming from the-MOSS (broadcast line) is used 
to validate the 'CA MOSS paR', 'CA x MOSS RESET', and 'CA x ENABLE' lines. 
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Interrupt Requests 
The CA generates two major classes of interrupt: CA level 1 and CA level 3 
interrupt requests. 

Level 1 Interrupt Request 

This request is associat~d with hardware detection of errors in the CA. When 
an error condition is detected in the CA, a bit is set in the CA level 1 interrupt 
check bit register X'OD'. 

These errors raise a level 1 interrupt request to the CCU by activating 10C bus 
byte 0, bit 5 (if register X'09' bit 0.4, 'interrupt request disabled', is OFF). 

Level 3 Interrupt Request 
A CA raises a level 3 interrupt request to the CCU by activating 10C bus byte 1, 
bit 0 when the I/O is not active (if register X'09' bit 0.4, 'interrupt request disa­
bled', is OFF). There are two types of level 3 interrupt request: 

1. CA initial selection request: 

• An initial selection sequence occurs if buffer chaining is not set 
• An initial selection sequence occurs for commands other than Read, 

TID or NO-OP when buffer chaining outbound is set 
• An initial selection sequence occurs for commands other than Write, 

Write-Break, TID ot NO-OP when buffer chaining inbound is set 
• NSC status cleared if buffer chaining is not set 
• A system reset sequence occurs 
• ESC TID status cleared 
• Selective reset 
• Interface disconnect 
• Channel bus out check 

2. Data/status transfer request: 

• End of an inbound data transfer if buffer chaining is not set 
• End of an outbound data transfer if buffer chaining is not set 
• End of a status transfer if buffer chaining is not set 
• End of the last inbound data transfer if buffer chaining is set (for 

example end of PIU) 
• End of the last outbound data transfer if buffer chaining is set (for 

example end of PIU chain) 
• Suppress out monitor interrupt. 
• A program requested interrupt occurs. 
• Any CA level 1 check occurs when the adapter is in a data/status 

transfer sequence. 
• A data streaming time out interrupt occurs 
• A channel bus out check 
• A selective reset or an interface disconnect when the CA is in 

data/status/IO error alert sequence. 

Chapter 7. Channel Adapter (CA) 7-15 



----------- ---------- ----------------- ---- _.,- ----~--

Two-Processor Switch (TPS) 

TPS/TCS Mode 

To be operational, the channel interfaces must be enabled. Both channel inter­
faces may be enabled. but simultaneous operation over the two interfaces is 
not permltted_ Emulator subchannels are not available when both CA interfaces 
are enabled. 

Any interface may be enabled or disabled from the MOSS. If a channel adapter 
has a TPS and is attached to a loosely-coupled host. or hosts, only one inter­
face may be enabled at a time on the affected channel adapter. Only ESC oper­
ation is allowed in this partitioned mode_ 

When the TPS feature is present, either TPS or TCS mode can be selected in 
the 3745. 

• In TPS mode the A and B interfaces are connected to the same host and 
can be enabled at the same time. 

• In TCS mode the A and B interfaces are connected to two different hosts 
and cannot work at the same time. 

Loosely Coupled Host Attachment 

The term 'loosely coupled' means either: 

1. Two separate hosts each running its own access method (VTAM) with each 
host attached to an interface of a CA with TPS, or 

2. A single host running different access methods, one access method associ­
ated with one interface of a CA via a TPS, and the other access method 
associated with the other interface of the same CA. 

When running in a loosely coupled environment, only one of the interfaces may 
be enabled. 

Alternate Path Host Attachment 

'Alternate path attachment' is a single access method in a single host having 
access to both interfaces of a CA with TPS. With alternate path, if the access 
method issues a start 1/0 over one channel and that channel is busy with 
another device, the start I/O can then be issued over the alternate channel. 

Note: More than one access method can operate in alternate path hosts, but 
only one can access both interfaces of a CA with TPS. 

When running in an alternate path environment, both CA interfaces can be 
enabled. 
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Alternate Path Host Operations 

The following TPS definitions must be understood: 

1. Neutral: The CA is not in communication with either interface, and no 
active commands exist in the CA. 

2. Switched: The CA is actively communicating with an interface. If the CA is 
active with a command, all additional communications are to be made 
through this interface. The switched state comprises three substates: 

a. Instantaneous Allegiance: The CA enters this state when it traps 'select 
out during a channel-initiated sequence, or a poll during a control unit­
initiated sequence. If the CA presents DE without unit check (UC) 
during initial selection, and chaining is not indicated, the CA returns to 
the neutral state. 

b. Long-Term or Implicit Allegiance: The CA enters this state when 
accepting a command without presenting DE, or when a No-Op is 
chained to the next command. This state lasts until the CA presents DE 
without UC to the channel. The CA remains switched to the same inter­
face throughout. If chaining is not indicated and DE is not stacked, the 
CA returns to the neutral state. 

c. Contingent Allegiance: This state is an extension of long-term alle­
giance. When a command ends with a UC status (because of some 
error), the CA enters this state, even though DE is presented to the 
command. The CA remains switched to the same interface, and does 
not return to neutral. The host, on receiving the UC status, issues a 
sense command to determine the cause of the error. The CA returns to 
neutral when receiving a command other than No-Op or Test 1/0. 

Table 7-2. States of Allegiance 

State Substate Meaning 

Neutral No allegiance. 

Switched Instantaneous Initial selection sequence, present async status, 
Allegiance present tagged DE. 

Long-Term From the initial selection till the end of the CCW 
chain execution. 

Contingent UC status presented to host during initial 
selection or final status. 

Return At command end with DE acceptance and no 
Neutral chaining, DE accepted or stacked after busy, 

async status accepted or stacked, command 
other than No-Op or Test 110 in contingent state. 

Ending statuses to the host are as follows: 

1. Normal Tagged Status. This status is presented to the host in response to 
an initial selection command. The CA remains switched in long-term alle­
giance to the interface until the control program presents the normal ending 
status tagged for that interface. 

2. Tagged DE Status. When the CA has presented a busy status to an inter­
face because the other was in long-term or contingent state, that interface 
presents the DE status to the host when the CA returns to the neutral state: 
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This DE status is tagged for that interface by the hardware to clear the busy 
status previously presented to the host. The tagged DE status frees the 
host so that it can issue the next command. 

3. Untagged Asynchronous Status. When operating with tightly coupled 
processors. the control program can present asynchronous status to the 
host to initiate a command. This occurs when the CA is in the neutral state 
wIth no commands active. 

'Request in' is raised to both interfaces, and both interfaces compete for 
service. The first channel to poll the CA wins. Acceptance of the status 
causes a level 3 interrupt request, and the CA returns to neutral. If the 
channel stacks the status, the CA returns to neutral and interrupts the 
control program. The untagged asynchronous status is then re-offered to 
both interfaces by the CA when the interrupt is serviced by the control 
program. 

Presentation of Status / 

Although the CA has two channel interfaces, simultaneous operation of both 
interfaces is impossible. Therefore, when the CA is switched to one interface, 
they cannot operate simultaneously. The other interface refuses all channel­
initIated sequences. When the CA is in long-term or contingent allegiance on 
one interface, the other interface presents the status X'10' (short busy 
sequence) to the channel: When 'select out' is trapped by the non-switched 
interface, it raises 'status in' and presents X'10'. The host channel responds by 
dropping 'hold out' or 'select out' and 'address out', thereby disconnectil)g the /' 
interface. The host does not issue further commands until a tagged DE status '\._ 
is received. This status is presented when the active CA interface returns to 
the neutral state. The CA hardware raises 'request in' and presents the DE 
status. If the DE status is stacked instead of accepted, the CA automatically 
tries to present the status again, independently of the control program. 

Effect of System Reset 

System Reset over Interface with Allegiance: When the CA recognizes the 
system reset, the CA is completely reset, ending any allegiance condition, and 
sets an initial selection interrupt request on level 3. However, if a DE status 
resulting from a previous busy status on the opposite interface is still pending, 
the CA is not reset. 

During system reset, if the opposite channel polls the CA in response to a 
'request in' from some other control unit, the resulting 'select out' tag is 
bypassed. Similarly, any channel-initiated initial selection sequence to either 
interface causes the CA to switch to that interface, to present the busy status, 
and to return to the neutral state. 

System Reset over Interface without Allegiance: When a system reset occurs 
on the interface without allegiance, any tagged DE status pending is reset. The 
rest of the CA is not reset, and no level 3 initial selection interrupt request is 
made. 
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System Reset when the CA is in Neutral: When a system reset occurs on a 
neutral CA, only the pending tagged DE status is reset on the interface, if any. 
The rest of the CA hardware is not reset, and no level 3 initial selection inter­
rupt request is made. 

Note: If a system reset is presented to both interfaces simultaneously, the CA 
is completely reset, and a -level 3 interrupt request is made. 

Effect of Selective Reset 

Selective Reset over Interface without Allegiance: A selective reset cannot 
occur on the interface without allegiance. Therefore, the CA hardware is not 
reset, and no level 3 initial selection interrupt request is made. 

Selective Reset over Interface with Allegiance: When the CA recognizes the 
selective reset, it returns to the neutral state, and issues a level 3 initial 
selection interrupt request. 

No hardware reset occurs, except for a tagged DE status caused by a previous 
busy status on the opposite interface. 

During the initial selection, if the opposite channel polls the CA in response to 
'request in' from some other control unit, the resulting 'select out' tag is 
bypassed. 

Similarly, if a channel-initiated initial selection sequence occurs on either inter­
face, the CA switches to that interface, enters the instantaneous allegiance 
state, presents control unit busy X'70' as the initial status, and returns to the 
neutral state. 
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Channel Stop 
Channel stop is on error if it occurs during an outbound data transfer. This 
sequence is detected by the CA hardware when passing bytes over the channel 
interface. The host processor responds to the CA tag lines 'service in' or 'data 
in' by raising the 'command out' tag line. 

If operating on a byte multiplexer channel, the hardware will disconnect from 
the channel interface and cause a CA data/status L3 interrupt request. 

If operating on a block or selector channel, the hardware will present channel 
end and request a data/status L3 interrupt. When an input X'02' is executed, bit 
0.5 = 1 (channel stop/interface disconnect) will be active. 

Interface Disconnect 
This condition is detected by the CA hardware when the adapter is either in an 
initial selection, data transfer or status transfer sequence. 'Operation in' is up, 
and the host CPU has the 'address out' tag line up, and the 'select out' (hold 
out) tag line down before the completion of either of the above sequences. 

The hardware will then cause either a CA initial L3 interrupt request, or a CA 
data/status L3 interrupt request, depending on when this condition was 
detected. Also, the CA will disconnect from the channel interface when working 
on the channel. ( 

1/0 Error Alert 

If this condition occurred during an initial selection sequence, the hardware will 
set 'interface disconnect' which is accessib~e by an input X'OO' instruction (bit 
0.1 = 1). If it occurs during a data/status transfer, the hardware will set 
'channel stop/interface disconnect' which is accessible by an input X'02' 
instruction (bit 0.5 = 1). 

I/O error alert is a channel interface feature that detects a CA malfunction ('dis­
connect in' tag line raised). 

110 Error Alert from the CP: The I/O error alert sequence is executed when the 
CP cannot disable a host interface with an Out X'OT bit 1.7 (set allow channel 
interface disable). The I/O error alert feature must be present and enabled (out 
X'02' bit 0.7 = 1). 

110 Error Alert from MOSS: The sequence is executed by the CA when the 
MOSS raises the 'CA MOSS reset' line and the 'CA nohold' line 
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Testing and Checking Hardware 

Autodiag nostics 

The channel adapter contains hardware which allows exercising the checking 
logic that controls the various error indicators accessible by program with input 
X'OD', and channel bus checkout which is accessible by inputs X'OO' and X'02'. 

An imbedded checkout microcode already insures a partIal test of the hard­
ware. The checkout result is read via the command 'MOSS in X'4B'. Some 
functions must be checked by diagnostic program 

Autodiagnostics are routines which are run sequentially whenever the micro­
code IS not processing an interrupt. 

If an autodiagnostic routine is interrupted, it will not be resumed at the point of 
interruption, but the next routine will be Interrupted instead. This is to avoid a 
complex save/restore mechanism. 

Functions Provided by Diagnostic Program 

Selection Modes 

Two selection modes ('concurrent' or 'non-concurrent') are available via the 
command 'MOSS out X'D?'. The difference between these two modes resides 
in the validation of the commands received over the IOC Interface. Interrupt 
requests for these two modes are routed to the CCU or MOSS, as specified in 
the definition of command 'MOSS out X'O?,. 

Channel Wrap Possibilities: 

Refer to the MIP for test procedures. 

Internal Wrap: A wrap possibility (on the CADR card) exists which helps the 
diagnostics in FRU detection. This may also be used to simulate some channel 
interface sequences. This function is executed via the command 'MOSS out 
X'4C'. 

External Wrap: This function is executed via the command 'MOSS out X'4C'. 
Two external wrap connectors must be provided in order to wrap the CAs at the 
channel tailgate, one to wrap tags-out to tags-in, and one to wrap bus-out to 
bus-in. The CA tag wrap connector PIN 26F1754, and the bus wrap connector 
PIN 26F1755 can be used (see Figure 7-8, and Figure 7-9 on page 7-22). 

Bus and tag terminators must be plugged in the controller out connectors (light 
gray). This external wrap possibility is provided only to test the 
drivers/receivers and tailgate wiring of the channel interface. 
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CA Interface Wrap Plugs 

Tag Wrap Plug PIN 26F1754 

I
--~-- ----- --- ------,--~~=~ ------------ ---------l ! 

o 0 02 0 I B ! : 
1---- OPERATIOI'IAL HI -+ 0 03 0+- OPERATIO~IAL HI ---, 1 : 

II 1 ~- STATUS IN - - - - -; -0 04 0-1 -- STATUS IN --- I I I 
r-'- --,-- ADDRESS IN ----- -~-o 05 0+-- ADDRESS HI --, , 

II I ,-I--SERVICEIN-----,-0060-r'-- SERVICEII'J--:---I-, -, 
1 I ' i I I 0 07 0 I i I I 

lfh'-- SElECT IN ----,0 08 O-T-- SELECT IN ----'-li I I

J l -I--l=- SELECT OUT ------ro 09 o~--- SELECT OUT ---J-I-I- - _J 
- -1--- - ADDRESS OUT ----;---0 10 0- ---- ADDRESS OUT __ J 1 

COI·U,IAND OUT ----; -0 11 0 CottHAI'JD OUT ~ 
---- SUPPRESS OUT ------1-- 0 12 0 - SUPPRESS OUT J 
"--- SERVICE OUT ---+--o 13 0--<-- SERVICE OUT - - - - --

~-, I 
- ----- - - ---- --------- - -------------- -

~ 
__________________ ! ___ ~-J--------- ________ J 

J'I~~: 0 IG o 03 0 
o 04 0 

1

0
050+= -- REQUEST IN --:-~ g~ ~ REQUEST HI -----

[
DATA IN -----+-0 08 0 ---- DATA IN -] 

! 0 09 0 
DATA OUT -- --------+-0 10 0 - --- DATA OUT -

,- -- DISCotlNECT IN -----i -0 11 0- L_ DISCONNECT IN -- ----] 

~ 
-1- HOLD OUT --------1-0 12 ~-+-- HOLD OUT ------- ] 

[ ~~~_PER_AT_I_ON_A_L _O:_-+_L-_O_13~_0 ____ OP_-ER_A_T_IO_NA_L_O_U_T ~ = 
----------------------------------

Figure 7-8, Tag Wrap Plug Wiring (PIN 26F1754 - Mating Side) 

Bus Wrap Plug PIN 26F1755 

o 0 02 0 B 
BUS OUT P 
BUS OUT a +-- BUS OUT 1 

-l-- BUS OUT 2 

o 03 0 
o 04 0 

-0 05 0 

- BUS OUT P -
BUS OUT a -

- BUS OUT 1 -
o 06 0 - BUS OUT 2 -
o 07 0 

, - BUS OUT 3 
'- BUS OUT 4 

o 08 0 
o 09 0 

-0 10 0 

BUS OUT 3 -
BUS OUT 4 -+- BUS OUT 5 

r+t-i--H-t-r- BUS OU T 6 -
rt+++++++- BUS OUT 7 

-0 11 0 
BUS OUT 5 ~-t-t+-++--, 
BUS OUT 6 -

o 12 0 
0130 

BUS OUT 7 -+-++++++-h 

I 

L BUS 
BUS 
BUS 
BUS 

o 02 0 G 
IN P 0 03 0--- - BUS 
IN 0 - -0 04 0 - BUS 
IN 1 -0 05 0- - BUS 

o 07 0 
BUS IN 3 -0 08 0 -- BUS 

IN 2 ~-o 06 0 --- BUS 

BUS IN 4 - 0 09 0 - - BUS 
'----- BUS IN 5 - 0 100 BUS 
'----- BUS IN 6 -- -0 11 0 --- BUS 

BUS IN 7 0 12 0 - BUS 
0130 

I 
IN p-J 
IN a ---- I 
IN 1--~ 
IN 2---- I 
IN3-~ 
IN 4 -----
HI 5 ______ --1 

IN 6 ---- ---­
IN 7 ---- ----

Figure 7-9. Bus Wrap Plug Wiring (PIN 26F1755 - Mating Side) 
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CA Services 
Refer to the Service Functions, SY33-2069, for more details. 

The command Out X'OT from MOSS with bIt 0.2 = 1 is provided to select a 
specified CA in order to enable CA services from MOSS. This function allows 
to: 

• Display CA status. 
• Display interface test points. 
• Enter host attachment information at installation time. 
• Issue specific commands to the CA, such as: 

Start/stop trace 
Dump 
Display storage and registers 
Reset 
Initialization. 

CA Interface Display 

CA Initialization 

Refer to the Advanced Operations Guide, SA33-0097, for more details. 

As soon as the local console is powered ON, the CA interface display screen 
appears. This screen can also be displayed by selecting the channel interface 
display (CID) function from MOSS menu 2. 

The information displ"ayed is: 

• Host attachment information 
• NSC address 
• MOSS enable/disable request 
• Interface status (enabled/disabled). 

The CID screen also allows to modify the enable/disable request. 

The CA initialization is performed when a CA receives a paR signal, either at 
general power ON, or through the MOSS 'Reset' command. 

Initialization First Part (Checkout) 

At checkout completion, the CA is in the following state: 

1. lac bus interconnection enabled. 

2. MOSS interconnection enabled. 

3. Host interfaces disabled. 

The results of the checkout are available to the MOSS microcode. 
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Initialization Second Part 

This part is performed during IPL phase 1A, or during the 'Restore' CACM 
command. The MOSS microcode initializes each CA. 

Initialization Third Part (Chaining) 

Only those CAs that passed the first and second parts of the initialization can 
be installed in autoselection and cycle steal chains. Chaining process is per­
formed during IPL. 

Only when all the CAs are initialized, can the control program start. 
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MOSS Unit in the 3745 Model 130/150/170 Data Flow 

To 
Hosts 
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CA (Up to 4) 
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TRSS 

HPTSS 

HSS (Up to 2«) 
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DCEs, or 
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Speed 
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MOSS 

FDD HOD 

DMA Bus 

~ PCSS 

MPC 

MSC 

Local Console 
Remote/Alternate ConBole 
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C. The number of LSS+HSS does not exceed 6) 

Figure 8-1. MOSS Unit in the 3745 Model 130/150/170 Data Flow 
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MOSS is the service processor of the communication controller. It performs IPL 
functions. machine initialization, and provides the operator with tools for 
problem determination. 

The 3745 Model 130/150/170 MOSS is based on a microprocessor which con­
trols a 2MB main storage, the MIOC buses, the channel adapters, the consoles 
(local, remote/alternate, and RSF), the disks (hard disk and flexible disk). 

MOSS interconnects with the power control card which drives the control panel. 
The MOSS logic, the flexible disk drive, and the hard disk drive are powered by 
a specific power supply, so that removing power from the MOSS board does not 
impair the operation of the system. 

The MOSS processor drives the MOSS. It has its own instruction set, and does 
the usual processing activities: instruction fetching, instruction decoding, and 
instruction execution. 

The MOSS processor re~ponds to interrupts from the CCU, from its attached 
adapters (LAs, CAs), and from its own error detection circuits. It controls 
access to the MOSS storage. The MOSS processor is packaged on the M PC 
card. 

Refer to Figure 8-3 on page 8-5 for MOSS structure. The MOSS board 
includes: 

• A MOSS processor card (MPC) with a 32-KB ROS, a time-of-day (TOO) 
clock, a storage error correction and checking circuit. The MPC card con­
nects UC buses, the MSC card and the power control card (PCC). 

Note: Each time that the MOSS is reset, a led is lit on the MPC card. This 
led is turned OFF by the ROS microcode when the connection with the PCC 
card is established. 

• A 1-MB RAM MOSS storage card (MSC card). 

• A power control card (PCC), which interconnects the MOSS control panel to 
the MPC card. The PCC card is powered by PS2 in the primary power box, 
in order to allow the remote power function, and manages the whole power 
control subsystem (see Chapter 10 for details). 

• A MOSS and console adapter card (MCC) containing: 

One adapter module for CCU bus 
One adapter module for 4 channel adapters 
Three console adapter modules providing three ports for: 

A local console 
- A remote/alt~rnate console 
- An RSF modem 
One oscillator, and drivers/receivers (EIA V.28/RS-232-C). 
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MOSS Reset 

• A disk file adapter card to attach: 

One flexible disk drive (FDD), 
One hard disk drive (HOD). 

Note: See pages YZ-031 for MOSS card and connector locations, and pages 
YZ-331 for test points. 

When a MOSS reset occurs, the led on the top of the MPC card is turned ON. 
The panel displays code 001, a read MMIO bus is started by the MOSS code. If 
the result is good, the led is turned OFF and the display code goes to 002. If 
the result is not good after a two-second time out, the led starts blinking. 

POR 

Figure 8-2. MOSS POR Flowchart 

• MPC reset consists of terminating the operation in progress and initializing ( " 
internal registers. The reset sequence does not initialize main storage, or .~ 

register space. Those are initialized by storing into them with good parity. 
Several specific control areas are also initialized by the IML program. 

• A MOSS reset ONLY is performed with Function = 1 (MOSS IML) at the 
control panel. 
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~------------------------*--------~ 
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* BUS 
* 
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and 
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* * MIOC BUS 

1--------* 4 ~ to/from CCU 
* 
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1--------* ~ 
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* 
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* 
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* 
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* 
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* 
* 
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* *********************************************** 

Figure 8-3. MOSS Structure 

Flexible Disk 
Drive (FDD) 

Hard Disk Drive 
(HOD) 

Note 1: 'To CAs 05-08' is a control line that allows enabling/disabling or reset­
ting the CAs. 
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MOSS Functions 
The maintenance and operator subsystem (MOSS) provides access to the 3745 
and makes the following components easier to maintain: 

• Control program (NCP, ,PEP). 
• Central control unit (CCU). 
• Channel adapters (CA). 
• Line adapters (TSS, HPTSS, TRSS, and LA microcode). 
• Line interface cards (LiCs/TICs). 
• The MOSS processor itself, its microcode, and the I/O adapters used to 

attach the control panel, the consoles, the flexible and hard disk drives, the 
CCU, and the channel controls. 

Using the MOSS, the service personnel can: 

1. Initialize the 3745 with: 

• Standalone IPL from disk 
• Hardware checkout diagnostics 
• IMLlIPL from the control panel or the console 
• CCUIPL 
• Line adapter IML. 

2. Maintain the 3745 with: 

• Remote support facility (RSF) 
• Concurrent diagnostics. 
• Lie hot plugging 
• Box event handling (error recording, analysis and display, alert/alarm 

generation) 
• Line services (line wrap tests, line interface display, token-ring interface 

display) 
• CCU control program procedures 
• Machine history files: configuration data file (CDF), machine level table 

(ML T), IPL port table 
• Password management 
• Microcode utilities (dumps and file transfer to host, MCF, RECFMS) 
• CA control/status display from the console 

Machine status area display. 

3. Use 3745 services such as: 

• CCU services 
• TSS services 
• TRSS services 
• CA services 
• Power services 
• Time services. 
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MOSS States 
Some states are viewed by the NCP or PEP (DOWN OFFLINE, ONLINE). Other 
states exist when the NCP or PEP is not loaded in the CCU (DOWN. ALONE). 

• MOSS DOWN indicates that no program is running in the MOSS or that 
MOSS IML is in progress. In this state the 'MOSS Inoperative' line is up 
and the CCU interface is disabled. 

• MOSS ALONE indicates that the MOSS microcode is loaded and operational 
(CP not loaded). 

• MOSS OFFLINE indicates that the MOSS microcode is running in the MOSS, 
but that communication cannot be established with the NCP/PEP (except for 
exchange with CLOP, and NCP/PEP initialization, which are part of the 3745 
system IPL). In this state, the CCU is enabled. 

• MOSS ONLINE indicates that the MOSS microcode is running and allows 
communications with the NCP/PEP. In this state, the CCU interface is 
enabled. 

(Numbers refer to the steps of "t'IOSS Changes of State") 

~~OSS 
18 

Power 

9/2 

4 

MOSS 
,------. OFFLI NE 

I~tl~ 
On ,.----'--....L....-., 18 
Reset I MOSS ll--___ --. ... , fvl0SS I 
---.. ~ DO\tJN I I ALONE 

9/2 

4/5 6 

3 .--
Power 
Off 

4---8-
'------------10---. MOSS 

... 9/2- ONLINE 

Figure 8-4. MOSS Changes of State 

MOSS Changes of State 

The following is a description of the events and actions that cause a MOSS 
state change. Step numbers identify events and actions in Figure 8-4. 

Step 1. POWER ON RESET, according to panel option: 

• Panel option = MOSS IML ('Function' = 1). The MOSS DOWN 
state is entered during the time MOSS IML is performed. then 
MOSS ALONE [10J is entered and is kept until further action. 

• Panel option = NORMAL or DISKETTE MODE. The MOSS DOWN 
state is entered during the time MOSS IML is performed, then 
MOSS ALONE [10J is entered, then MOSS OFFLINE [4], then 
MOSS ONLINE [5]. This is the full system IPL. 

Step 2. MOSS IML request at panel (Function = 1). The same sequence 
occurs as in step 1 above, according to the panel option. 
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Step 3. POWER OFF. The full system leaves its current state. 

Step 4. 

Step 5. 

Step 6. 

Step 7. 

Step 8. 

Step 9. 

Step 10. 

• A NORMAL IPL has been requested, [1] or [2]. 
• 3745 IPL has been requested from the console menu. 

• A NORMAL IPL has been requested, [1] or [2]. 
• 3745 IPL has been requested from the console menu. 
• The MOSS operator enters a MOSS ONLINE command from the 

console to exit from the OFFLINE MODE. 

• The MOSS operator enters a console MOSS OFFLINE command. 
• In case of hardware error on the MOSS/CCU interface during the 

processing of a mailbox. 
In case of a time out occuring while processing exchanges from 
the NCP. 

• During a NORMAL IPL the process aborts and cannot be com­
pleted successfully. 

• A channel or program IPL request is presented to MOSS. 
• A CCU hard check is presented to MOSS. 

• A channel or program IPL request is presented to MOSS. 
• A CCU hard check is presented to MOSS. 

• A MOSS abend occurred. 
• START panel request while the MOSS was in the OFFLINE, 

ON LINE, or ALONE state. 
• IML command entered at the console. 

• If the reason to enter the MOSS DOWN state was an abend or an 
IML command entered at the console, after MOSS re-IML the final 
state is the one which was interrupted by the abend. 

• If the reason to enter the MOSS DOWN state was a START panel 
request or an IML command entered at the console, after MOSS 
re-IML the final state depends on the function option selected. In 
case of START IML MOSS, the final state is the same as the one 
which was interrupted, except for MOSS ONLINE which is forced to 
MOSS OFFLINE. 
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Branch Trace 
The branch trace facility allows the CCU hardware to record the non-sequential 
operations occurring in the flow of the CCU control program, into a predefined 
buffer. 

Any time a branch actually occurs in the CCU, the 'come from' and the 'go to' 
addresses are stored into the buffer, as well as the corresponding 'come from' 
and 'go to' program level(s). 

A non-sequential operation takes place when: 

• A conditional or unconditional branch instruction is executed. 

• An instruction modifies the instruction address register (reg 0 of the active 
program level). 

• A new program level is entered, due either to a program control interrupt 
issued by the CCU control program, or to an external interrupt caused by 
any adapter, or to an EXIT instruction. 

When requested, the MOSS loads the branch trace registers with the lJPper and 
lower branch trace limits, and with the branch trace table definition (address in 
main storage and length). The branch trace registers are located in CCU local 
storage. 

The MOSS then requests the CCU to record the 'come from' and 'go to' infor­
mation of any actual branch in the branch trace buffer. 

The branch trace information is stored in two contiguous storage positions as 
follows: 

Come-From Bytes Go-To Bytes 

o 1 2 3 4 5 6 7 

~ IAR Contents 

Come-From Level 

~ Branch Address 

Go-To Level 

Branch Trace Buffer 

The branch trace buffer allocation is made at Control Program generation time, 
by providing the buffer starting address and the buffer length as system gener­
ation parameters. When IPL is performed on the CCU, the buffer allocation 
values are passed over to MOSS. 

The MOSS defines the branch trace buffer with MOSS Write LS (indirect oper­
ations). When the buffer is full, either the CCU is stopped and the MOSS is 
interrupted, or the MOSS only is interrupted. 
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BT Buffer Initial Address 

X' 7D ' (22 Bits)-----.~ 

BT Buffer Initial Count (Bytes) 

X' 7C ' (16 Bits) 

Current Address 

X I 7B I (22 Bits)-----... 

Figure 8-5. Branch Trace Buffer 

BT Table (8-Byte Position) 

I~ 

ell I 2 I 3 4 I 5 I 6 I 7 

t--
Wrap 

If wrap is specified, 'branch trace buffer full' causes the branch trace count to 
be reinitialized, and the branch information to overlay the start of the branch 
trace buffer. 

Under certain circumstances, the branch trace buffer may contain extra records 
showing the entry and the exit of the CCU through some program level, without 
instruction execution at that level. 

Conditional Branch Trace 

The conditional branch trace allows to start and stop a branch trace from the 
control program itself without MOSS intervention. The branch trace default 
values are initialized by MOSS at IPL time. 

In order to avoid contention between MOSS and CP requests with different 
options, starting a branch trace is inhibited if there is one already active. 
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Mailbox Description 
The NCP/PEP and the MOSS communicate through CCU storage areas called 
mailboxes. These mailboxes are located in the 32-KB area reserved for MOSS 
use, at the top of CCU main storage (see Table B-1). 

Table 8-1. Mailbox Addressing in CCU Storage 

Address 
CCU Storage (32K Top Area) in 4MB 

Storage 

X'3FFFFF' 
Spare (192 bytes) 

X'3FFF40' 

X'3FFF3F' 
NCP Out Mailboxes (32 bytes) 

X'3FFF20' 

X'3FFF1F' 
NCP In Mailboxes (32 bytes) 

X'3FFFOO' 

X'3FFEFF' 
Unused 

X'3FA400' 

X'3FA3FF' 
MOSS to Line Adapter Data Area 
(B704 bytes) 

X'3FB200' 

X'3FB1 FF' 
Line Adapter Mailboxes (512 bytes) 

X'3FBOOO' 

Top of Non-Reserved Storage X'3F7FFF' 

For a detailed description of the mailbox contents, see the 3745 Principles of 
Operation, GA33-0102. 

Exchange Time Outs 
The requestor fills in his mailbox and posts an interrupt to the receiver. The 
receiver grants the interrupt, decodes the mailbox contents, posts a status in 
the mailbox, and interrupts the requestor. Throughout this time. the mailbox is 
busy with the requestor. A timer is used to provide a protection against 
requests that are not answered. 

On the NCP side, if a time out occurs. the MOSS is considered down and an 
alert is sent to the host. 

On the MOSS side, If a time out occurs, a return code is passed to the 
requesting application to signal this situation. In this case. the NCP/PEP is 
probably down and operator intervention may be required. 
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ccu to MOSS Communication (Out Mailbox) 

The out mailbox is used to pass requests from the NCP/PEP to the MOSS and 
for the MOSS to post the status response. 

CCU CONTROL PROGRM1 
(1) Fi 11 in tia i 1 box 

CCU STORAGE 

<------.. au t Ma i 1 box 

(2) Interrupt MOSS 
on Level 4 

t'lOSS HI CROCODE 

(3
4

) Read Mailbox 
( ) Answer in Mailbox 

Out fvlailbox .... -------' 

(6) Read Response 
in Mailbox 

Figure 8-6. Out Mailbox Exchange Procedure 

MOSS-to-CCU Communication (In Mailbox) 

(5) Interrupt CCU 
on Level 4 

The in mailbox is used to pass MOSS requests to the NCP/PEP and for the 
NCP/PEP to post the status response. 

CCU CONTROL PROGRAM CCU STORAGE MOSS MICROCODE 
(1) Fill in Mailbox 

In Mailbox .... -------' 

(3
4

) Read Mailbox 
( ) Answer in Mailbox 

L---------i.~1 In fvla; 1 box 

(5) Interrupt MOSS 
on Level 4 

Il 
Figure 8-7. In Mailbox Exchange Procedure 
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Mailbox Commands 

The following table (Table 8-2) shows the commands sent by the MOSS to the 
CCU control program (IN mailboxes), and in which functions they are involved. 

Table 8-2. NCP Mailbox In Commands 

Function 

CLOP 

Initialization 

Normal 

Reconfig u ration 

CA Services 

Hex In Command 

C1 Line adapter IML complete 
C2 Roll in complete 
C3 IPL from disk complete 
C4 Control information response 
C5 Dump records saved 

A3 CP parameter saved 
A4 CDS information available 
B2 Reissue port swap 

86 Transfer PIU: • Sollicited response 
• Unsollicited reply 
• Dump storage response 

89 Wrap test request 
8A Stop wrap test 
8C Connect line adapter 
80 Disconnect line adapter 
8E Request buffer 
8F Free buffer 
90 MOSS offline 
91 MOSS online 
92 Port swapped 

84 Update CDS 
01: Delete ports, 02: Add ports 
03: Delete line, 04: Add line 
05: Change CDS header 
06: Insert CA, 07: Delete CA, 08: Change CA 

93 Disconnect CA 
94 Connect CA 

01: Initialize procedure 
02: Cancel procedure 

95 AS/SC chain update 
01: Remove CA from AS chain 
02: Remove CA from CS chain 
03: Insert CA into AS chain 
04: Insert CA into CS chain 

96 Install CA 
01: Start INSTALL procedure 
02: Cancel INSTALL procedure 

Chapter 8. Maintenance and Operator Subsystem (MOSS) 8-13 



The following table (Table 8-3) shows the commands sent by the CCU control 
program to the MOSS (OUT mailboxes), and in which functions they are 
Involved. 

Table 8-3. NCP Mailbox Out Commands 

Function Hex Out Command 

CLOP 41 CP loaded 
42 Roll in saved storage 
43 IPL from disk 
44 Control information 
45 Dump records built 

Initialization 23 CP parameter 
24 Request hardware CDS 
25 CP initialization complete 
26 Request hardware CDS (swap) 
27 Request reissue port swap 

Normal 06 Transfer PIU: 
07 • Request from NCP 
08 • Dump storage request 
09 NCP/PEP BER transfer 
OC Buffers now available 

Wrap test results 
Time/date valid 
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LSSD Operation 

Data Flow 

Level sensitive scan design (LSSD) operations are powerful diagnostic tools 
used especially during IML, or when running CCU diagnostics. 

LSSD datas are kept in the file CDF. They can be displayed with the CDF file. 

In LSSD operations, the MOSS can verify or change the status of any discrete 
CCU latch. Such operations can be performed after any CCU cycle, by stopping 
the CCU clock. 

Figure 8-8 on page 8-16 is a simplified representation of the data flow. 
Normally, the complete CCU can be represented with 12 strings each having an 
average of 100 SRL statuses. 

The 'SRL out' lines present their status to the following combinational logic at 
clock pulse B. The resulting combinational logic values set the 'SRL In' lines at 
the next clock pulse C. 

LSSD Testing Circuit 

For testing purposes, the above 'SRL Out' are connected to 'SRL In' lines in a 
sequential string as follows (Figure 8-9 on page 8-16). The 'In' and 'Out' lines 
go to their combinational logics. 'Scan In' is the string input; 'Scan Out' is the 
string output. 

With LSSD operations the MOSS can: 

1. Read the CCU SRLs for diagnostic purposes ('scan out' to MOSS scan reg­
ister). 

2. Set/reset the CCU SRLs to a preset value for initial CCU reset (scan reg­
ister to 'scan in'). 
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In, ~out 
----Ii- • 

'SR 8 
Combinational 
logic (Cl) 

In ~ 
~ 

Combinational ~~ 
logic (Cl) ~ 

1 r 
Clock 

In ~-OLlt --. . 
SR 1 

1 l 
Clock 

In ~OLlt ---+ . 
SR 2 

'---------' 

1 l 
Clock 

Figure 8-8. Simplified Data Flow 

1 l 
Clock 

In ~out -. . 
SR 4 

1 l 
Clock 

1 l 
Clock 

~~~ 
~ 

1 l 
Clock 

In .. ~out -... . 
SR 7 

1 l 
Clock 

~~t t.~t t.~t t. : 
~~ - - --.~ SR 7~----'" 

In 1 l 1 l 1 ! 1 l 
Scan Scan aLIt 

Clock Clock Clock C10ck 

Scan Register 

IIIIIIII~ 
8 1 2 3 4 5 6 7~ 

'------Set IRe set SRls--------------' 

L 
Read SRLs 

Step Register 

I I I I I I I I I 
(CoLlnts LIp to 256) 

Figure 8-9. LSSD Testing Circuit 
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MOSS/Disk Drive Interaction 

Disk Commands 

The hardlflexible disk drives are described in Chapter 9 of this manual. 

The MOSS processor controls the disk file adapter (DFA) and its attached drives 
via program or channel 1/0 commands on the MOSS external UC bus. These 
commands allow the MOSS to: 

1. Start or stop the flexible and hard disk drives. 

Notes: 

• DC voltages to disk drives are stopped when there is no activity on 
disks for 15 minutes (see "Disk and Diskette Drive OnlOff Control" in 
Chapter 9 for details). 

• There are three lines READY, INDEX, and TRACKO which are 
commun to both the HHD and the FDD. READY line is doted on the 
MOSS board; INDEX and TRACKO are doted on the DFA card. 

MOSS Board 

r---

DFA Card FDD 

r---

INDEX TRACK0 READY '--------

-
~ 

HDD 
'---

~ 

2. Set or sense the file adapter registers. 

3. Seek head carriage. 

4. Engage the heads (position the heads close to the disk/diskette surface). 

5. Read data from the disk/diskette. 

6. Write data to the disk/diskette. 

7. Read back the data for checking purposes. 

The DFA rejects commands that are invalid, or have a bad parity. A command 
that temporarily cannot be serviced by the disk/diskette drive is considered 
invalid. 

The command is not retried. It causes a machine check/program check end 
status indication. 
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Read/Write Operations 

Read or write operations are initiated via Pia commands. Data is exchanged 
directly with the MOSS storage through the DFA. (Halfword cycle stealing oper­
ation.) 

MOSS/Operator Console Connections 
The operator consoles can be attached to the processor via the MCC card. The 
MOSS can control only one console at a time. 

Chapter 9 of this manual gives details on operator consoles themselves, and 
the 3745 Models 13011501170 Service Functions, SY33-2069, describes how the 
service functions are used from the 3745 console. 

Remote Support Facilities (RSF) 

The MOSS-to-RETAIN connection is made with a BSC protocol at 1200/2400 bps 
(V.22 Sis or V.23 CCITT interface, depending on the country), via a duplex 
external modem with the auto-answer feature. 

The IBM RSF Modem operating characteristics are as follows: 

• Connection over a switched line 
• Duplex transmission 
• Synchronous transmission 
• Auto-answer feature 
• Transmission speed: 1200/2400 bps 
• Clocking by the modem clock 
• DSR control by the modem 
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Control Panel 

Overview 
The control panel consists of: 

• A ten-digit alphanumeric display 

• A key pad with seven keys 

• A unit emergency power OFF switch 

• An overlay corresponding to national language requirements 

• A power ON lamp. 

See "Control Panel Layout" on page 9-3 for details. 

The control panel carries keys and indicators required for: 

• Controlling the power system 

• Activating MOSS functions, control panel test, power bus test 

• Hexadecimal display code to operator. 

The 3745 control panel stays powered ON when the 3745 is powered OFF. This 
allows information on power control and service to be displayed. 

The 'Function', 'Service' and 'Power control' keys allow the operator to scroll 
the different options. The option is performed by pressing the 'Validate' key, or 
cancelled by pressing the 'Exit' key. Refer to the Basic Operation Guide for 
more details on the control panel functions. 
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Control Panel Layout 

I .-------- _ --- --- ----------- __ ----- --- I 

!~------,. 

(*) For code definitions, refer to Appendix A in the MIP. 

Figure 9-1. Control Panel 

Unit 
EmargellCy 
Only 
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-_. -------.-. ..- ----_._---------------------

Control Panel Reference Card 

r-- -; ,-'..r- :-, 
; : l __ C;:gd_~_J 

r
----- -- ------ _J L-----

l I ~JnGtlon 

II C Gen~raIIP~ i 
1 \r10SS 1M!.. 
2 MOSS Dump 
3 Request Local Console 
4 Force Local Console 
5 ?an~1 Test 
6 ~emote/AI!ernate Console link Test 
7 RSF Console Link Test 
8 Local C01sole Link Test 

Ii 
I 

~ 
i 

] 
n.- ~L -----

MOSSln~ i· l~~~S-~~J ----______ 1 

All CAs Disabled ! 

I Console In Use . 
1 Rcmo:c/AI:crnatc I' 

L 2RSF 
3 Local 

_____ ------l 

9 Loac from D:skette , Power COfltrol ! 

A Serv.ce Personne~ Only 
[3 Service Personnel Only 
C Service Personne~ Only 

1 Host I 
2 Nerworr< 
3 Local 

Service Mode 
o Normal 
1Servlce Personnel Only 
2 Service Personnel On~y 
3 Service Personnel On~y 

~
-----------.- ---------------·--------l 

Press Function. Service Mode or Power Control to scroll oPtions then 
Press \ alldatc to perform ar option. or 
Press Exit to cancel an oPtion. 

I f-'OST NETWORI< OPTIONS: POWER ON CAN BE AUTOMATIC 

Figure 9-2. Control Panel Reference Card 
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o Control Panel Connection 

~10SS Board LED+Battery Control 
Panel 

::l Card Display 

~ EPO Switch 
From PS2 CO2 

Figure 9-3. Control Panel Connection 

o For component locations on MOSS board and control panel, see YZ pages. 

Data Bus (ei ght 1 ines) ,--
.- .1 

Read / ~Iri te 

,il • 
Keyboard Present Contl'ol 

• 
Panel 

Select o PCC ----------- • I 
Reset 

Card • 
a volt .. 

I 
+ 28 volts EPa 

I 

• 
Power ON lamp J 

o + 5 volts 
• 

PS2 I 
+ 28 volts .i 

I 
I 
1 
I 

Control Panel Operation 

For control panel operation and tests, refer to Basic Operation Guide and MIP. 

o 
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Operator Consoles 

Highlights 

The 3745 offers three different console interfaces. Activation of these attach­
ments are under MOSS control via the MCC card. Only one of these attach­
ments may be active at a time. 

The consoles whose characteristics are listed below are used either by the cus­
tomer or by IBM service personnel. 

For more details on console configuration, see Console Setup Guide SA33-0158. 

Local Console and Alternate Console 

Remote Console 

The local console, which is mandatory, and the alternate console operate with 
interface CCITT V.24 in duplex start-stop mode at 2400 bps. 

• IBM 315x Model 110, 160,310,360,410 or 460 Display Station in native mode 
or in IBM 3101 emulation mode. 

• IBM 316x Display Station Model 11, 12,21 or 22 in IBM 3101 emulation 
mode. 

• IBM 3727· Display Station (keyboard overlay provided in shipping group). 

• IBM P8/2* able to run under 08/2* extended edition with Communication 
Manager emulating the 3101. 

• Any equipment providing equivalent functions operating in IBM 3101 emu­
lation mode. 

For details about the consoles to be used on the 3745, refer to the Console 
Setup Guide. 

Operates in duplex start-stop mode at 1200 bps. 

• IBM 315x (in the USA and Canada only, and only if an IBM 5841, 5842, or 
5853 modem for USA or 5853 modem for Canada is used at the 3745 end) in 
native mode. 

• IBM 316x Display Station Model 11, 12, 21 or 22 in IBM 3101 emulation 
mode. 

• IBM PS/2 able to run under OS/2 extended edition, with Communication 
Manager emulating the 3101. 

• IBM PC in IBM 3101 emulation mode. 

• Any equivalent equipment emulating the IBM 3101 and having an interface 
CCITT V.24, (EIA 2320). 

For details about the consoles to be used on the 3745, refer to the Console 
Setup Guide. 
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Console Sharing Via IBM 7427 

The IBM 7427 Console Switching Unit can be used with the 3745 for 31XX and 
3727 consoles. 

A maximum of four communication controllers can share a local console. 
A maximum of six communication controllers can share an alternate console. 

Remote Support Facility (RSF) 

Attached to the 3745 over the public switched network via a modem. 

For details, see page 8-18. 

Consoles Tail Gate 

81R 

RSF Local 
Remote 

Jl J2 J3 

• The J1 connector is for the RSF console. 

• The J2 connector is for the remote or alternate console. 

• The J3 connector is for the local console. 

See YZ pages for details. 

Console Connection 

For console connection, cable wiring, cable length, and cable part number, see 
IBM External Cable Reference manual, SY33-2075. 
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3161 Console 3727 Console Key Conversion 

3161 3727 
BREAK ATTN 
PF1 SELN AREA 
PF2 CCU FNCTN 
PF3 MSG 
PF4 PF1 
PF5 PF2 
PF6 PF3 
PF7 PF4 
PF8 PF5 

Adhesive key top labels part number = 03F7773 

Console Setup and Maintenance 

See appropriate console documentation. 
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Disk/Diskette Drive 

Hard Disk Drive (HDD) 

Description 
The 3745 hard disk drive has the following characteristics: 

• 5.25 in. 
• 4 disks 
• 7 heads 
• 733 cylinders 
• 733 tracks 
• 17 sectors per track 
• 512 bytes per sectors 
• The maximum readiness time after power ON is about 25 s 
• The average access (seek) time is about 75 ms. 

If the disk drive has not been used within 15 minutes, it is powered OFF by the 
MOSS. 
The heads are automatically parked in the landing zone when the power is OFF. 

The hard disk drive is an FRU. 

MOSS Board 

~ 
Card == To FDD (See Note) 

DC Voltages 
From PSl J3 

HOD 
Jl 

IT 

1 = Jumper for drive select, set on position 1. 

Note: Three Dot ORed lines (INDEX, READY, and TRACK 0) are common to 
the H DO and the FDD. 

-Figure 9-4. HOD Connection 

For component locations, see YZ pages. 
For connector pin assignment, see page YZ543. 

Removal and Replacement Procedures 
See MIP, Chapter 4 and Service Functions, Chapter 11 for HOD initialization. 

Part Number 
See 3745 Parts Catalog, S135-2012. 
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Flexible Disk Drive (FDD) 

Description 

The 3745 diskette drive has the following characteristics: 

• 5.25 in. 
• 2 heads 
• 154 tracks 
• 15 sectors per track 
• 512 bytes per sector 
• The average readiness time after power ON is about 1 s 
• The average access (seek) time is about 92 ms. 

If the diskette drive has not been used within 15 minutes, it is powered OFF by 
the MOSS. 

The diskette drive is an FRU with its own power supply. 

NOSS Board 
~ 
DFA 
Card 

DC Voltages 
From PSI J3 

== To HOD 
(See Note) 

FOD 
JI 

J2 1 

II 

1 = Jumper for drive select, set on position O. 

Note: Three Dot ORed lines (INDEX, READY, and TRACK 0) are common to 
the H DO and the FDD. 

Figure 9-5. FDD Connection 

For component locations, see YZ pages. 
For connector pin assignment, see page YZ542. 

Removal and Replacement Procedure 
See MIP Chapter 4. 

Part Number 
See Parts Catalog. 
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The Power System in 3745 Data Flow C 

CSS TSS 

CA (Up to 4) lSS (Up to 6-) 

roc Bus 
TPS CADR CAL 

P"":O~M":"'U~)(:-'I, LI"---"'1_ ~ 
t-oo--+----.. .... esc or 

To Terminals, 
DCEs', or 
Telecom. 
linea. 

To 
Hosts 

TRSS 

HPTSS 

.OM" BU8 

MOSS PCSS 

~--------------~~ MPC ~--~ 

FDO HOD 

MSC 

Local Console 
Remote/Alternate Console 
RSF 

c- The number of LSS+HSS does not exceed 6) 

Figure 10-1. The Power System in 3745 Data Flow 
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o Introduction 

1,1 

to 
II 
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The power system consists of: 

• One primary power box for AC distribution. 

• One power control catd (peC) for power control subsystem function. 

• One power supply 1 (PS1) for DC voltages. 

• One power supply 2 (PS2) for DC voltages to fans, control panel, and PCC 
card (PS2 is located inside the primary power box). 

Primary PSl ~ DC Voltages 
Power Box (F) 
(H) 

PS2 PCC t,10SS 
(H) (A.) 

Control 
Panel (C) 

Fan 1 
(K) 

Fan 2 
(E) 

(x) = Component location on pages YZ010 and YZ011. 
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AC Voltages Input L; 

The power subsystem operates with a single phase distribution. 

AC Voltages Limits 

Voltages 

Nominal 280/208 220 248 

~linimum 180 193 210 

~1aximum 220 240 260 

AC Voltage Input Adjustment 

Frequency 

AC voltage input adjustment must be done on the primary power box using the 
SW1 switch. Three positions are possible: 200, 220, and 240 volts. See 
Figure 10-2 on page 10-5 for SW1 switch location. 

The 3745 can operate at one of the following frequencies: 

• 50 Hz ± 1 Hz 
• 60 Hz ± 1 Hz 
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Primary Power Box Component Location 

D D D 
J6 J7 Jl 

StH CP3 

D 61 D 
J8 J9 CBl CP2 

0 D D 

Front View 

C81 = Main C8 
CP2 = AC for PS2 
CP3 = DC for fans 

D 

F1 = 28-volt fuse for 
control panel and PCC card 

J1 = AC to PSI 
J6 = DC to fan 2 
J7 = DC to fan 1 
J8 = To UEPO switch 
J9 = PS control to MOSS 
SW1:= Voltage adjustment switch 

(200, 220, or 240 volts) 

Frame 
ground 

DJ2 
J5 J6 J7 J8 

~ ~ ~ ~ DJ3 

Rear View 

J2 = Customer plug (see following details) 
J3 = AC input 
J5-J8 = EPO plugs 

Figure 10-2. Primary Power Box Component Location 

Customer Plug 
The J2 connector is for the customer and provides a normal-open contact when 
the power is OFF, and reverse its state when the power is ON. 

Electrical Characteristic: 
30 volts AC or 42.4 volts peak or DC, at 20 to 500 rnA. 

For details, see page YZ561. 
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---- ------------_. __ ._----_. __ ._._. -.... -.--.----- .. _ .. _.,.- -- -.- ------ ---- ------- -.. - ..... ------

Primary Power Box Distribution 

******** 
J3 *Line * CBI KI 
TI******Filter****/*****/---------------------------TI JI (AC) To PSI 

* * * 
******** * 

J5 
EPOI II 

J6 
EP02 TI 

J7 
EP03 TI 

J8 
EP04 TI 

* 
* 
/ CP2 
* 
* PS2 

J 
TI 

*****28 V I----D 

* ********** 
* * * 

********** 

Control Panel 
8 

/ UEPO 
'I Swi tch 

- PCC 28 volts 
9 MOSS Bd 

- PCC 
8 

J6 (DC) To Fanl 

J7 (DC) To Fan2 

*** = Lines show hazardous areas where hazardous AC voltages are still 
present when power is switched OFF at the control panel. 

See YZ pages for details. 
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Power Supply 1 (PS1) 

IMPORTANT----------------------------------------~ 

Power supply PS1 is a sealed unit. It cannot be opened for maintenance. 

PS1 Connection Layout 

Primary 
Power Box 
(01H) 

K1 J1 PS1 
-I-il 01F 

AC Volt 

1 = + 5 volts level 6 
2 = + 5 volts return level 6 

See YZ pages for details. 

J2 MOSS board 
==================== 01A 
I J3 
==================== FDD, HOD 

I 
01B, 010 

J4 
================T=== Basic board 

I 
01G 

J5 r-------~ 

==================== lIC board 

I 
01M-A2 

J6 
==================== lIC board 

I 
01M-A1 

J7 
==================== lIC board 

I 
01l-A1 

J8 
==================== lIC board 

I 
01l-A2 

TB1, TB3 (See 1) 
==================== Basic board 
I TB2, TB4 (See 2) I 01G 

I T85 (See 1) 
==================== lIC boards 
I TB6 (See 2) I 01l-A1 and 
==================== 01l-A2 
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- -~-,---~-------------------------------
_____________ 00 ___ 0 _______ '_0 ________ 0' _____ _ 

PS1 Component Locations (/ 
J3 

~ 
Jl 

~ ~ J2 

~ 
0 

J5 J6 

~ ~ J4 

~ J7 J8 

TB1 00 TB3 TB5 0 

T~2 0 D TB4 
rIP1 T~60 

I / 
I 

Front View Rear View ~-

Connectors J2 to J8 and T8s, see YZ pages for details. 
Test connector J1, see" PS1 DC Voltage Test Points." for pin assignment. 

PS1 DC Voltage Test Points. 

0 1 = + 12.0 volts level 1 /-
--

" 
0 2 = + 12.0 volts level 2 
0 3 = + 8.5 volts 1 evel 3 "-
0 4 = + 5.6 volts 1 evel 4 
0 5 = + 5.0 volts 1 evel 5 

J1 0 6 = + 5.0 volts 1 evel 6 
0 7 = + 5.0 volts level 7 
0 8 = - 5.0 volts 1 evel 8 
0 9 = - 8.5 volts level 9 
0 10 = PS fault test 
0 11 = OC fault test 
0 12 = DC common / 

~-

( 
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PS1 DC Voltages and Tolerances 
Test pOints on the power supply are for DC voltage Vmin or Vmax measurement 
only. 

Table 10-1. PS 1 Voltages and Tolerances 

J1 Test 
VDC Level Vrnin Vmax Point 1 

+ 12.00 1 + 1100 + 13.00 1 

+ 1200 2 + 11.60 + 12.60 2 

+ 8.50 3 + 7.90 + 9.35 3 

+ 5.60 4 + 5.43 + 5.88 4 

+ 5.00 5 + 4.85 + 5.25 5 

+ 5.00 6 + 4.85 + 5.25 6 

+ 5.00 7 + 4.85 + 5.25 7 

- 5.00 8 - 4.80 - 5.50 8 

- 8.50 9 - 7.90 - 9.35 9 

1 = These values are referenced to test point 12. 

Voltage Test Points and Tolerances on Board 
For + 12 volts levels 1 and 2, and + 5 volts level 7, see "Disk Voltages and 
Tolerances (From PS1)" on page 10-13. 
Recommendation: Ripple evaluation is a delicate measurement and should be 

performed only under the supervision of Product Engineering. A differential 
probe attached to a 10 MHz bandwidth scope shall be used. Using a scope with 
a larger bandwidth may give larger ripple values. 

MOSS Board DC Voltages and Tolerances 

Table 10-2. MOSS Board Voltages and Tolerances 

VDC Level Vmin Vmax Ripple 

+ 8.50 3 + 7.65 + 9.35 0.15 p-p 

+ 5.00 5 + 4.75 + 5.25 0.10 p-p 

- 5.00 8 - 4.70 - 5.50 0.10 p-p 

- 8.50 9 - 7.65 - 9.35 0.15 p-p 

For test point pin locations, see page YZ331 or YZ031 for ripple measurement. 
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Basic Board DC Voltages and Tolerances 

Table 10-3. Basic Board Voltages and Tolerances 

VDC Level Vmin Vmax Ripple 

+ 8.50 3 + 7.65 + 9.35 015 p-p 

+ 5.60 4 + 5.43 + 5.88 010 p-p 

+ 5.00 6 + 4.75 + 5.25 0.10 p-p 

- 5.00 8 - 4.70 - 5.50 010 p-p 

- 8.50 9 - 7.65 - 9.35 0.15 p-p 

+ 1.70 1 - + 1.70 + 1.79 010 p-p 

For test point pin locations, see page YZ331. 

1 This voltage is for HSS line adapters. It is generated by two DC regulator 
cards (DCREG) located on the basic board: 

• DCREG located in 01G-A1 ZG supplies HSS line adapter number 3 . 

• , DCREG located in 01G-A1 ZE supplies HSS line adapter number 4. 

Basic Board 
PSl 

1. 7 V HSS 3 
+ 5 V level 6 

0-------0 

I 
1. 7 V HSS 4 

For DCREG card location see page YZ033. 
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CSP and FESH Voltages and Tolerances 

VDe Vmin Vmax 

+ 8.58 + 7.68 + 9.35 

+ 5.88 + 4.75 + 5.25 

+ 1. 70 + 1. 60 + 1. 79 

- 5.88 - 4.58 - 5.58 

- 8.58 - 7.68 - 9.35 

For test point pin locations, see page YZ732. 

L1C Boards 01M-A1 and 01M-A2 DC Voltages and Tolerances 

Table 10-4. Lie Boards 01 M-A 1 and 01 M-A2 De Voltages 
and Tolerances 

VDC Level Vmin Vmax Ripple 

+ 8.50 3 + 7.65 + 9.35 0.15 p-p 

+ 5.00 5 + 4.75 + 5.25 0.10 p-p 

- 5.00 8 - 4.70 - 5.50 0.10 p-p 

- 8.50 9 - 7.65 - 9.35 0.15 p-p 

For test point pin locations, see page YZ738 for LlB1/3 boards (Lies 1-4), and 
page YZ739 for LlB2 board (Lies 5-6). 

L1C Boards 01L-A1 and 01L-A2 DC Voltages and Tolerances 

Table 10-5. Lie Boards 01 L-A 1 and 01 L-A2 De Voltages 
and Tolerance 

VDC Level Vmin Vmax Ripple 

+ 8.50 3 + 7.65 + 9.35 0.15 p-p 

+ 5.00 6 + 4.75 + 5.25 0.10 p-p 

- 5.00 8 - 4.70 - 5.50 0.10 p-p 

- 8.50 9 - 7.65 - 9.35 0.15 p-p 

For test point pin locations, see page YZ738 for LlB1/3 boards (Lies 1-4), and 
page YZ739 for LlB2 board (Lies 5-6). 
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Power Supply 2 (PS2) 

PS2 is a FRU and is located in side the primary power box 
For component location see YZ pages. 

PS2 Connection Layout 

Primary 
Pm'ler Box 

AC 

-
PS2 

I J6 
'-+ ]] ----- Fan 2 

- 38 V Del 
I J7 
]] ----- Fan 1 

J 

. I 
+ 5 V DC a 

J 

I Fl I 
--a-a ~

J8 Ecard I 

J9 r-- ,~ I 
, MOSS Board.--, ----; Cant. Panel 

+ 28 V DCI 
I J8 

4- a 

~E=! 
-----------/ UEPO Swi tch 

J5-J8 
----- EPa Pl ugs 

J 

Fl = Fuse 
For details, see YZ pages. 

PS2 DC Voltages and Tolerances 

Table 10-6. PS2 Voltages and Tolerances 

VDC Vmin Vmax Test Point 

+ 5.00 + 4.75 + 5.25 01A-A1 J3 pin 221 

+ 28.00 + 24.90 + 29.50 01A-A 1 J3 pin 211 

- 38.00 - 34.20 - 41.80 01H-B1 J6/J7 pin 22 

1 = These values are referenced to test point 01A-A 1 J3 pin 8. 
See page YZ331 for pin location. 

2 = This value is referenced to 01 H-B1 J6/ J7 pin 1. 
See page YZ060 for connector location. 
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Disk and Diskette Drive ON/OFF Control 
DC voltages + 5V and + 12V are supplied by the PS1 to the disk (HDD) and 
diskette (FDD) drives, when the PS1 receives a 'HDD ON' or 'FDD ON' 
command from the MOSS through the pec card. 

If the disk and diskette drives have not been used within 15 minutes, the PS1 
receives from the MOSS the 'HDD OFF' and 'FDD OFF' commands. and DC volt­
ages are no longer applied to the drives. 

Disk and diskette can be also controlled manually (DIF function 7). 

HOD ON/OFF command FDD ON/OFF command 

To:01H-J1 n I ! +5V and +12V DC '-1 ------, 

u----j ~~~ J3rr==========:=======r2 ~~)kette I 

[J -I - I I 

I ========,J3 ~~)k ! 

Disk 

HDD ON/OFF 
command 

~ I - i'" 40 ms max 

+ 5 V Level 7 __ 1 _I 

,- ----~ 

I 

~ 

I 
L-_ 

+ 12 V Level _1 _t ~.Ir--------- -L 

I FDD ON/OFF 
! command 

I 
Diskette!+ 5 V Level 7 

I 
_-.J 

~l-- : ... 40 ms max 

: i 

! 
I 
L_ 

I 

i L-__ 

+ 12 V Leve 1 2 I !-----------~ 
L __ _ 

Disk Voltages and Tolerances (From PS1) 

Table 10-7 Disk Voltages and Tolerances (From PS1) 

VDC Level Vmin Vmax Ripple 

+ 12.00 1 + 10.80 + 13.00 0.10 p-p 

+ 12.00 2 + 11.40 + 12.60 0.10 p-p 

+ 5.00 7 + 4.75 + 5.25 0.10 p-p 

For DC test pOints, see pages YZ. 
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Power Control Subsystem c 
The power control subsystem has in charge the following functions: 

• Powenng the machine ON/OFF eIther in local, host or network mode. 

• Monitoring the power supply state. 

• Monitoring the airflow. 

• Individual reset function for any dedicated subsystems or adapter. 

• The tIme function in order to give to the MOSS the local time and to allow 
the scheduled power ON function. 

• The Scheduled Power ON of the whole machine (only in network mode). 

• The communIcation between the control panel and the MOSS. 

• The dIsplay on the control panel of the stacked power or fan faults. 

• The main line survey In order to detect AC main utility failures. 

• The automatic restart function on an AC main utility failure. 

• The dIagnostic tests of the power control subsystem and the control panel. 

• The monitoring of the remote power OFF SIgnal coming from the CCU 

• The logging of all faults to report them to the MOSS 

• Power ON retry after a power OFF due to a fan or power supply fault. 

• pec dump process. 

( 
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Power Control Data Flow 

All CA Dis. 
~10SS .... 

~IOSS Inop. 

( I 
) 

,-

MMIO Bus 
RPO 

-

~ PCC I .. 
'--

BPlvJD2 
.... 

FDD 
ON/OFF 

.... 

HDD 
ON/OFF 

I 

OC I' jl' PS 
Fault Fault 

PSI 

() = Number of lines 
1 = One paR line per adapter 
2 = Bypass MOSS diagnostic 

Figure 10-3. Power Control Data Flow 

CA 

I (1) 

CCU 

LA TRA 

(41 ) (6 1 ) (1 ) 
r---

(1 ) LIC 
I--- Bd I 

(2) '---

(1) r---

I---

(1) 
I---

.. POR Line - f-

-- (18 Lines) -
.. !Vlai n Contactor 
.. LED Dri ver Out L--

.. Seq. Complete (I) 
....... Power Pi ck 

---t- AC Fai 1 
....... Power Hold 
.... AC Sensing 
..... UEPO Sensing 
~ Airflow Monitoring 
..... Battery 

Control Panel -
Bus (18) -

I--

Control 
Panel 

LIC 
Bd 2 
'---

r--

LIC 
Bd 3 
L--

r--

LIC 
Bd 4 
L--

(3) 

I--

I--
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Power Control 
The power control subsystem is made of two parts: 

1. The power control card (PCC) 
2. The control panel. 

When AC is ON and the machine is switched OFF from the control panel, the 
power control subsystem is the only part of the machine powered ON. 

The PCC card is located in the MOSS board. 

The PCC is dedicated to the interconnection with the MOSS, the control panel, 
the power supplies PS1, and to the following signals: 

• Power pick and hold signals 
• Sequence complete signal 
• AC fault signal 
• Air flow detectors outputs 
• Remote power OFF signal 
• Mam contactor command 
• UEPO sense 
• Battery monitoring 
• AC fail. 

PCC Interconnection 

RPO 
---~---. 

PO\-Jer Pi ck 
----------. 

Po\ver Ho 1 d -----. 
UEPO ------. 
I·IOSS Inop. 

OC Fault PSI 

PS Faul t PSI 

AC Sense ------. 
Battery -----. 
All CAs Disab. I 

~I 

AFD (3)· I 
~I 

I 

PCC 

L 
o = Number of 1 i nes 

LED Driver Out 
~ 

I·lain Contactor Command -----. 
Sequence Complete 

AC fail ------. 
Reset (18) 

-----------.. 

HOD Or'l/OFF 

FDD Or'ljOFF 

Bypass l·l0SS Diagnosti c 

10-16 IBM 3745 Hardware Maintenance Reference (HMR) 

c 

( 
I\. 



o 

o 

o 

o 

PCC Card MOSS Interconnection 

: I Data Bus (18) I : 
~ 

PCC 

4 

~ 

Data from MOSS to PCC Card 

Data 

- Read/+ Hl'ite 

Address 09 

Strobe 

XFERACK 

Data from pce Card to MOSS 

Data 

- Read/+ \old te 

\1ri tejRead 

XFERACK 

MOSS IRPT Level 2 

Address Bit 9 

Strobe 

less than 12.7 ~s 
.----------------. 

~ 

~ 

l'--------_ 

L 

Interrupt level 2~ 

Strobe 

Addl'ess 09 

XFERACK 

less than 12.7 ~s 
.1\ 

______________________ ~i ~ 

MPC 
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PCC Card Control Panel Interconnection 

PCC Keyboard Present Control 
Card .... Panel 

.... ... 

I Keyboard Data Bus (8) l~ 
Keyboard Select 

... 

Keyboard +Readj-Write 
.... 

Keyboard Reset 
... 

LED Driver Out (AC ON) 
... 

PCC Card Control Panel DClta Timing 

Sel ect 

+Read/ -l·Jri te 1'-______ ---' 

Data ---.---1 N----.---------.---OUT------.--

..... 
20 ns 
t·linimum 

III! ~ 

120 ns 
~linimum 

PCC Card Power Supply Signal Interconnection 

Overcurrent Fault 
PCC 
Card Power Supply Fault 

HOD ON/OFF 

FDD ON/OFF 
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Power Mode of Operation 

Local Mode 

Host Mode 

Network Mode 

In local mode (3 at the power control window) the only way to power ON/OFF 
the 3745 IS to do it manually from the control panel. 

In this mode, for safety reasons, the Automatic Restart and the scheduled 
power ON functions are not available. In this mode the Power ON Reset of the 
machine is available from the control panel. 

In host mode (1 at the power control window) the only way to power ON/OFF 
the 3745 is to do it from the locally-attached hosts, via external control cables. 
When any of these hosts goes ON, the 3745 powers ON with a power pick 
command. 

When all attached hosts have turned OFF (all power hold dropped) the 3745 
turns OFF. 

An EPa plug Part 8482303 must be installed in position J5 if no host EPO cables 
are installed. This plug prevents powering OFF the 3745 if the power control is 
set to position 1 (host mode), when no EPO cables are installed. 

In this mode, the automatic restart and power ON retry functions are available. 

In network mode (2 at the power control window) and only in this mode, the 
scheduled power ON function is available. As for all the other communication 
controllers, in this mode you can power ON the 3745 manually from the control 
panel, and you can power OFF the 3745 through the NCP (RPO function). The 
scheduled power ON function does not disable the manual power ON or RPO 
functions. This means that you always have the ability to power ON the 3745 
manually before the scheduled power ON time. 

In this mode, the automatic restart and power ON retry functions are available. 

In this mode the Power ON Reset of the machine is available from the control 
panel. 
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Switching From One Mode to Another. 

• Switching from host or network to local does not impact the machine's 
Power ON/OFF status. 

• Switching from local to host: 

If OFF in local, the machine will be maintained OFF in host. It will be turned 
ON later by a power pick pulse from one attached host (if an AC main utility 
fault occurs, the Automatic Restart function will not apply even if one 
attached host is ON). 

If ON in local, the machine will remain ON If at least one attached host is 
ON. Otherwise, the machine will go OFF. 

• Switching from local to network: 

If OFF in local, the machine will be maintained OFF in network, waiting for a 
manual power ON at the control panel or for a scheduled power ON action. 
If an AC main utility· fault occurs after switching from local to network, the 
machine being OFF, the automatic restart function will not apply. 

If ON in local, the machine will be maintained ON in network. 

• Switching from host to network: 

The machine power ON/OFF status is not impacted. 

• SWitching from network to host: 

If OFF in network, the machine will be maintained OFF in host. It will be 
turned ON later by a power pick pulse from one attached host (if an AC 
main utility fault occurs, the automatic restart function will not be applied 
even if one attached host is ON). 

If ON in network, the machine will remain ON if at least one attached host is 
ON. Otherwise, the machine will go OFF. 
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Power ON/OFF Sequence 

Power ON Sequence 

The normal power ON sequence is initiated by: 

• Manual power ON at the control panel if the machine is in local or network 
mode. 

• Power pick command (from one attached host) if the machine is in host 
mode. 

• Automatic restart function on an AC main utility failure if the machine was 
powered ON in host or network mode when the failure occurred. 

• Schedu~ed power ON function if the machine is in network mode. 

The PCC card first activates the reset lines of all the adapters 

Then the main contactor command signal will turn ON the power supplies. 

Then the lED driver out signal is activated. 

After a 1 second wait the PCC checks the fault signals (overcurrent (OC) and 
power supply (PS) faults) of both power supplies. If no fault, the reset lines are 
deactivated 100 ms later. 

Then the disk (HOD) and the diskette (FDO) are powered ON. 

MOSS IML will start, and at the end of IML the MOSS will ask the pec card 
which type of power ON was done (local, host, network, scheduled, automatic 
restart), the power ON time and the last power OFF time. 

At the end of the power ON sequence, and if the machine is in host mode, the 
sequence complete signal is sent to the host. 

Note: When the machine is in local or network mode, this signal is forced per­
manently, whether the machine is power ON or OFF. 

In host or network mode, if there is a fault on a power supply, the power ON 
sequence is stopped, the PCC deactivates the AC via the main contactor 
command signal, waits ten seconds and then re-issues another power ON 
sequence. This is done two more times before the final power OFF. 
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Power OFF Sequence. 

The normal power OFF sequence is initiated by : 

• Manual power OFF at the control panel if the machine is in local mode. 

• The remote power OFF (RPO) signal, if the machine is in network mode. 

• The drop of the last host power hold signal if the machine is in host mode. 

Power ON 

~-lain Cont. Com. (Kl) 

PS ON 

paR 

Power Hold 

Power Pick 

Sequence Complete 

Scheduled Power ON Function 

Power ON 
Sequence 

J 

Power OFF 
Sequence 

The purpose of the clock used in the power control subsystem is to keep time 
and calendar date through extended power OFF periods. This will allow sched­
uled power ON actions to be taken at a predetermined time and day of the 
week, independently of any intervening AC main power failures. Each day of 
the week may be associated with a different power ON time. 

The logic for the scheduled power ON function is in the PCC card and is­
powered by a battery during AC main failures. 

This function is available in network mode (2 at power control window) only, 
and is allowed or inhibited by the customer through the MOSS. 
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Manual Versus Scheduled Power ON 

Manual power ON or power OFF through the NCP has priority over scheduled 
power ON. If power OFF through the NCP completes prior to a scheduled 
power ON point, then the power control subsystem will turn power ON when the 
predetermined point is reached. 

The scheduled power ON times of the current week will be considered valid for 
the following weeks if they are not changed. 

Automatic Restart Function 

For safety reasons, this function is not available in local mode. 
The automatic restart function intends to assure a re-power ON of the system 
when the AC main is restored. There is a 10-second wait between the AC is 
restored and the auto restart takes place. 

If one AC main fault is detected, a fault event is sent to the MOSS (if the power 
supply of the MOSS is still operative): 

The information will be stacked in the pce card if the MOSS is inoperative. 

When the AC main is restored, a machine auto-restart will take place if the AC 
main fault has resulted in a machine power OFF. 
This is done after a 10-second wait. The machine automatically starts with a 
general I PL (function 0, service 0). 

Power ON Retry Function 

This function allows an automatic repower of the machine after an automatic 
power OFF due to any power supply or fan fault. This function is only available 
in host and network modes. The machine starts automatically with a general 
IPL (function 0, service 0). 

Retry Sequence 

1. A fault is detected 

2. The machine is powered OFF 

3. The fault is displayed on the control panel 

4. A 10-second wait IS performed 

5. The machine is powered ON (retry). 

The above sequence is performed up to three times before a final power OFF 
The retry counter is cleared if there is no fault after IML completed and when 
the fan speed establishment time (one minute) IS reached. 

After three retries the display of the last fault is replaced by a display ('010') 
indicating to use the 'display stacked errors' function. 
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Power Status Monitoring 

The power status is scanned cyclically to determine an eventual fault. If a fault 
occurs dUring this scanning, the machine is powered OFF, this fault IS displayed 
on the control panel and stacked in the PCC card. After a 10-second walt, the 
machine is powered ON again. 

The same operation can be done three times. After three times the machine 
stays power OFF. See ·'Retry Sequence" on page 10-23. 

Individual Reset Function 

This functIon allows the MOSS, via the power control, to perform selective 
resets for diagnostic purposes, or a general reset at power ON. 
The PCC card has 18 reset lines to reset the different machine adapters. See 
Figure 10-3 on page 10-15 for details. 
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AC Detection and AC Monitoring 

Main Line Survey 

Major disturbances are defined as follows: 

A 35 % or more dip in the minimum nominal voltage. 

When this input is under the specified threshold during 40 ms, an AC failure is 
detected by the PCC card and the AC fail signal is generated. Two types of AC 
failure can be reported to the MOSS: 

1. Valid AC faIlure: 

a. Transient AC failure: 
A failure defined as above (40 ms minimum) with a duration lower than 
T2 (45 ms). 

b. AC failure: 
An AC failure longer than T2 (45 ms). The whole machine is powered 
OFF. 

2. Invalid AC failure: 
The PCC card detects an AC failure, but the AC is still present 'after two 
seconds (false AC failure detection). 

AC FAIL 

PS DC OUTPUT 

T8 T1 T2 

TO : At this time the AC is going under the threshold 
T1 : At this time the AC failure detection occurs 
T2 : At this time the DC output is falling down 
TO-T1 : AC failure detection time (40 ms minimum) 
TO-T2 : PS hold up time (45 ms minimum) 
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Air Flow Detector 

The fans have a speed detection (opto-coupler device) for the air flow detection. 

The opto-coupler device sends a signal to the pee card. 

Air Flow Monitoring 
The status of the fan is scanned cyclically to determine an eventual fault. If a 
fault occurs during this scanning the machine is powered OFF, this fault is dis­
played on the control panel and stacked in the pee card. After a 10-seconds 
wait, the machine is powered ON again. 
The same operation can be done three times. After three times the machine 
stays power OFF. 

Opto-Coupler Device Output 

AFD 1 and AFD 2 

5V I 

1 

11 rns 1 
~ . 

AFD 0 

5V I 

I~ 22 illS 
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Air Flow Detection Principle 

t,10SS Board 

Fan 1 PCC Card 
AFD 1 I , 

I + 5 Volts 

{ 
DC 
Common 

AFD 2 I + 5 Volts 
/ I 
" 

DC 
Common 

Fan 2 
AFD 8 I , I + 5 Volts 

{ 
DC 
Common 

Power and Fan Stacked Faults 

Faults Logging 

After three unsuccessful machine power ON retries, the power control displays 
code '010' on the panel (machine OFF due to three unsuccessful power ON). 

This function allows to display the last four stacked faults. This can be done 
only by entering service 1 prior entering the function B . 

After any fault the power control sends a fault event to the MOSS. If the MOSS 
is not operative, this fault is stored in the PCC card and restored to the MOSS 
when it becomes operative. 
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Power ON Reset (POR) 

POR Principle 

Master User 

POR 

Figure 10-4. POR Principle 

POR is always down level when active 

Voltage level is provided by the user. 
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Power ON Reset Paths 

MOSS Board 

pee f-AI 5--------,----A3 l- OFA 
OIA-XO-B2 OIA-XO-G2 

Basic Board (CCU) 

Basic Board (TRM) 

1----A32- ~1pe 

1----A13- OIA-XO-E2 

1----A31- Hee 
'------A37- OIA-XO-H2 

tvl0SS Board 
OIA 

0 A27--YO_A2002-. 
pee • 

XO-B2 AI6--YO~A2B02-: 

HOSS board 
OIA 

0ee B20--YO~B2B06-: 
XO-B2 • 

. 

Basic Board 
OIG-AI 

·-YR-013--S09 
• pue 

: f.107~ 

·-YP-B09 

LJ 
Basic Board 

OIG-AI 

P04r-::l 
LJ 

P04Q 
L:J 
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Basic Board (CA) 
I~OSS Board Basic Board (~) 81A 81G-Al 

o · A17----Y8-A3086-· ·-YP089 D02~ pcc B1S----Y8-A3B88-· ·-YPB87 CAOR 
X8-B2 B16----Y8-A3B07-· ·-YP088 H2 

C14----Y8-A3089-· ·-YP086-

~D020 CAL 
G2 

,/ 

-D02~ 
.~ 

CADR 
F2 

D02[] CAL 
E2 

I~ 
- , 

"-

\,,-

D028 CADR 
02 

D020 CAL // 
C2 

D02~ CADR 
B2 

D020 CAL 
A2 

( , 
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Basic Board (CSC/CSP) 
t·'1OSS Board 

8IA 

C IS--Y8-A3B82-· 
PCC CI6--Y8-A3082-· 

XG-B2 C17--YG-A3BG4-· 
CI8--YG-A30G3-· 
C19--YG-A3BGS-· 
C28--YG-A30GS-· 

Basic Board 
GIG-AI 

·-YPBI3----r-PG4-
.-YPO 13----., 
·-YPBll----.. 
·-YPOI2 
·-YPBIG 
·-YPOIG 

CSCjCSP 
T2 

BG20 FESH 
U2 

PG4-
CSCjCSP 

R2 

BG20 FESH 
S2 

PG4@ CSC 
Q2 

PG4G CSC 
P2 

PG4@ CSC 
N2 

PG4@ CSC 
~12 
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Lie Board Type 2 
t'/lOSS Boa rd 

01A 

. 

J
.l~wer 
• pJ n 

. ~C23 : 
UC24l : 

YO-C3A05--: lower 

• pin 
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Introduction 

Hexadecimal Codes 

During 3745 initialization. the hardware is checked before loading the NCP or 
PEP. While the different tests are running, they may encounter an error or an 
unusual event. The logging routines are in charge of indicating the anomaly, 
analyzing it and displaying a hexadecimal code on the operator's panel. The 
MIP gives an exhaustive list of all the errors and progression codes. 

If a 3745 control panel error occurs, or if a MOSS IML threshold is reached, the 
control panel displays hexadecimal codes indicating the cause of the error. In 
parallel with the display of the hexadecimal code, a BER (box event record) 
may be built if the state of the machine's hardware permits it. 

Thus very often there is a connection between a hexadecimal code and a BER. 
(See page 11-30). 

Box Event Records (BERs) 

The event logging procedure of the MOSS reports each error caused by either 
an intermittent failure or a 3745 down (controller re-IPL). 

Any such event in a 3745 subsystem is reported first to the NCP/PEP, and then 
to the MOSS for logging. In this case, a BER is built in a place called check 
record pool (CRP), where MOSS has access to it. In some cases, a BER is built 
directly by the MOSS itself. In any case, the BER is stored in a buffer in the 
MOSS RAM. The BER built by the MOSS is called composite MOSS BER, and 
may contain several BERs (usually three). The MOSS also generates the power 
BERs and the diagnostic BERs. For the generation, the formatting, and the 
storage of the BERs, see page 11-6. ( 

Note: Some BERs, generated during IML may have a date/time stamp of '00/00 \, 
00:00', because the MOSS has not yet fetched the date and time. These BER 
will appear in the correct sequence in the BER log and should be considered in 
problem determination. 

( 
~-
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Thresholds 

Host system' I. "", ~~~/PEP ~ 
~ ______ ~ ~! ______ -L�_ CC~KR-PP~ I 

I 
Control 
panel I 

~IOSS 

~IOSS Storage 
1-------, 

Buffer I 

Figure 11-1. Box Event Records Handling 

Errors are normally retried by the control program, or the microcode, in order 
to achieve fault- tolerance and eliminate abends or loss of resources on inter­
mittent failures. 

When the count is maintained by the Control Program, the threshold values are 
found in the CDS at initialization (each NCP IPL). 

For the whole machine, exhausting a threshold does not change the BER. 

Table 11-1. Threshold Table 

Function or Adapter Threshold 

PIO-CA 8 
PIO-LA 8 
AIO-1 2 
ADP-CA 2 
ADP-LA 2 
Unresolved Level 1 2 
UnresolveGi Level 2 2 
Unresolved Level 3 2 
Unresolved Level 4 2 
PCI-2 2 
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BER Generalities 

BER Generation 

BER Formatting 

The MOSS creates the BERs from information supplied either by the NCP/PEP 
or by the MOSS itself. 

If the MOSS is offline or not operational, the NCP/PEP stores the event or error 
information in the check record pool (CRP) located in main storage. When the 
CRP is full, each attempt to store more information increments a count in the 
CRP, but the information itself is lost. This count is entered into the last BER of 
the CRP (field lost in NCP/PEP BERs). When the MOSS comes back online, the // 
contents of the CRP are transferred to the MOSS. The Figure 11-1 on ~ 

page 11-5 describes how the information is handled (see also "BER Recovery 
Procedures" on page 11-25). 

In case of MOSS I/O errors the error information supplied by the MOSS itself is 
stored in a composite BER with ID 85 (see page 11-31). 

Automaint builds a reference code for each BER (see page 11-17). 

The MOSS identifies the BER with a number and formats the information 
together with date, time, flag and other control bytes in the MOSS storage 
buffer as follows: 

Table 11-2. Format of a BER 

Byte Number Contents 

1-2 Total BER length In bytes 
3-4 BER number (Identification) 
5-12 Reference code 
13-18 Reserved 
19 Flag 
20 CCU 
21-24 Time of day (binary value In seconds) 
25 Month (In packed deCimal) 
26 Day (In packed deCimal) 
27 Year (In packed deCimal) 
28 BER Type 
29 BER 10 
30-nnn Error Information (hexadecimal) (nnn IS the total BER length) 

Notes: 

1. The MOSS formats the labels for BER display, and supplies both date and 
time given via time services. 

I" 

2. The NCP date and time of the BERs may differ from that of the MOSS. The ( 
date and time is built by the MOSS when the BER is logged on the diSk, and 
does not necessarily match the moment this event is acknowledged by the 
NCP. 
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3. The exact layout depends on the BER type and BER 10 (see the BER 
formats description at the end of each BER type xx section). 

Byte 21 22 23 24 25 26 27 

Contents 00 00 F5 8F 12 21 87 

Meaning One bit = 1 sec Dec 21st 87 
62 863 sec = 17h 27m 43s 

Figure 11-2. Example of Date and Time 

NCP/PEP BER Formats Versus MOSS BER Formats: The following chart 
explains why the BER formats and contents of NCP/PEP-generated records are 
different from the MOSS-generated records. 

lr---~I' 3745~~1 

HOSS + POWER 

I • 
BERs are built by ~fOSS 
and kept internally 

BER characteristics: 
- Structure 
- Thresholds 

are cOllInon to NOSS processor 
I/Os and to the power sub­
system. 

When the CCU or NCP/PEP are 
down, I.fOSS takes the control 
and creates corresponding 
BERs. 
(BER type 01 ID 01 ERR 05/07 
are the only non-HOSS/POWER 
area BERs generated by HOSS) 

Diagnosis is done while NOSS 
is offline. Diagnostics are 
run by the MOSS IML sequence 
(No customer impact) 

BERs are built by NCP/PEP and 
passed to MOSS for recording 

BER characteristics: 
- Structure 
- Thresholds 

are common for all BERs under 
NCP /PEP controL 

When MOSS or the MOSS/CCU 
interface are down, NCP/PEP 
records the error as BERs and 
keeps in its eRP. 
(BER type 01 IDs 91, B3, C1, C2 
are the only MOSS area BERs 
generated by NCP/PEP) 

Diagnosis using BERs can be 
done online (Autober). 
The CCU/adapters diagnostics run 
offl ine. 

~ __ ,.I FRU exchange is I 
power ON for LICs 

Figure 11-3. BER Formatting by MOSS and NCP/PEP 
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BER Storage on Disk 

BER Display 

The MOSS stores the BERs, prepared in the MOSS RAM, on the wraparound 
BER file on disk in the order of their arrival. 

When the BER file is full, the next BER to arrive over-writes the oldest BER (or 
BERs) in the BER file. No count is kept of such overwrites. The BER file may 
store several hundred BERs. 

BER Storage when the Disk is not Operational: Wh-en the disk is not opera­
tional, the MOSS keeps the BERs in a buffer in the MOSS RAM. This buffer is 
preserved during MOSS IML (see Chapter 7). When the buffer is full, new BERs 
are lost, but a count of lost BERs is kept in a byte of the buffer. This is called 
the lost record count. 

When the disk becomes operational again, MOSS :>tores the buffer in the BER 
file on disk, together with a BER giving the number of lost BERs in the 
event/error description line. 

BER File Erasure: The entire BER file can be erased by using the 
DUMP/DPL Y/DEL utility program. The BER file should not be erased, except in 
exceptional cases, since: 

• It is not possible to erase individual BERs in the file, but only the entire BER 
file. 

• The service personnel may need old BERs for history purposes. 

• The BER file, when full, writes the most recent BERs on the disk space used 
by the oldest BERs (wraparound file). When the BER file is erased, a BER 
is logged to that effect in the file. For more details, see Service Functions, 
SY33-2069. 

Normally, you may access the BER file on the MOSS disk using the 'ELD Func­
tion' from the console. For more details on 'How to', see Service Functions. 

The ELD detail display screen gives you the main information (also called 
'fields') on the event represented by the BER. 

Some of the fields may not appear on the ELD detail display, but they are part 
of the BER and they are listed as they appear in the BER file. See the section 
'BER Formats on Disk' page 11-99. For more details, refer to Service Functions 
manual. 
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o BER Type and Identification 

BER Type 

BERIO 

o 

o 

BER Structure 

o 

The first byte of information concerning the event, points to the general area of 
BER occurrence: 

Table 11-3. BER Types Description 

Type Description 

01 MOSS-related events or errors (plus events or errors recorded by MOSS when 
MOSS takes control of the box, or operations such as CCU hardcheck, scanner 
errors ... 

03 Diagnostic error detection (CE option) 
04 Power subsystem errors, and events reported to MOSS by tile power control 
10 Events/errors related to channel adapter operations 
11 Events/errors related to transmission subsystem operations 
12 Control program exceptions (software errors detected by the hardware) 
13 CCU-related events/errors when NCP/PEP has control (excluding CCU hardcheck) 
14 IOC bus-related errors, when not possible to attribute them to a specific adapter 
15 TRSS events/errors related to token-ring subsystem operations 

The second byte identifies the category of error or event: 

BER Created by the NCP/PEP 

bit 0 Probable cause of the error. 

OFF The most probable cause is the control program 
ON The most probable cause is the hardware or the microcode 

bits 1 to 3 Program level that recorded the error/event. 

001 
010 
011 
100 

Control program level 1 
2 
3 
4 

BER Created by the MOSS: When a BER is created by the MOSS, a byte identi­
fies the origin of the error or event. 

The complete list of MOSS BER IDs is given in "MOSS BER Type 01 -
Summary" on page 11-35. 
Here the ID does not refer to event/error categories as in the NCP/PEP. For 
MOSS BERs, the event/error categories are found in another byte, called 
'MOSS-CHECK' . 

The BERs have a hierarchical structure, which allows going from the general 
problem area to the specific failing element. 
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BER TYPE 

ERROR STATUS ~I FRU list 

BER 10 

1'--_____ J 
ELD list screen ELD detail screen Encoded by t.JOSS 

in reference code 

Figure 11.-4. Hierarchical Structure of a BER 

1B 95 97 

LCS LCS 

X'CO' X'C6' 

A2 

LCS 

X'CE' 

HUX 
FES 
LIC 

] BER lOs 

] ERROR STATUS 

Selected from the 
ELD detail screen 

] 

FRU list 

(in priority order) 

Figure 11-5. Example of a BER Tree Structure 

BER 

TYPE 

Note: The error status is a predetermined field, characteristic of the error. 
BERs have a different error status, according to their type and 10. 

11-10 IBM 3745 Hardware Maintenance Reference (HMR) 

~-



10 BER Handling Tools 

Table 11-4. References for BER Handling 

Function Reference 

Hexadecimal display at console 3745 Maintenance Information Procedures 
Hexadecimal display versus MOSS BERs HMR page 11-30 
Host pnnt request for BERs (MOSS ID For software information on BERs originated by 
00 only) NCP/PEP, refer to the associated product doc-

umentation. 
BER formats HMR, end of every 'BER Type xx' section. 
BER save, purge, display 3745 Service Functions 
CE BER updatrng HMR, page 11-20, and 3745 Service Functions 
CE manual analysIs HMR, page 11-20. 
Auto BER analysIs HMR, page 11-19. 

o 
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BERs Which Are Not Machine Errors 

Type ID: Ex~escription 
01 06 01 BER file deleted 

03 

04 

11 

15 

02 BER stack overflow 
07 I HOSS offline request by the operator 

19 
20 01 
21 01 

24 
25 
26 
27 
38 

01 
02 

OA 
00 
14 
15 
29 
31 
35 

96 

96 

HOSS IHL successful 
IPL complete without error 
IPL started 

Concurrent maintenance started 
Concurrent maintenance ended 
Concurrent maintenance cancelled 
Concurrent maintenance rejected due to traffic 
Concurrent maintenance NCP request to cancel 

Diagnostic started 
Diagnostic completed successfully 

Power contl'o 1 mode change 
Set time of day 
Air flow detected is OK 
General power OFF (remote, network) 
End of IHL data due to an event 
Set time of day 
Battery changed 

Scanner disconnect state: 
The scanner has been disconnected by a request 

from the MOSS operator, and is reporting this 
to the control program. 

TRM disconnect state: 
The TRM has been disconnected by a request from 
the MOSS operator, and is repol'ting this to the 
control program. 

Figure 11-6. BERs which are not Machine Errors 
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Specific Mechanisms 

BER/Alarm/Alert Mechanism on a 3745 Down 

Whenever a 3745 down condition is detected, there is a BERIalert/alarm gener­
ation mechanism started during the 3745 re-1PL initiated by the MOSS (see 
table hereafter). The possible causes of a 3745 down condition are: 

• CCU hardcheck 
• Hardware error 
• Software error, hardware-detected 
• Software error, software-detected. 

Description BER 1D- Alert Alert Alarm! Alarm 
Check- (m) (a) (m) (a) 
Ext field 

IPL started 21-01 - - - -

IPL completed WjO error 20-01 DO - DO -

Re-IPL due to hardw. check, 
completed with error and dump e6-05-05 - 27 - 27 

Re-IPL due to hardw. check, 06-05-05 - 20 - 2e 
completed with error, no dump 

Re-IPL due to softw. error, 06-05-07 - 41 - 41 
completed WO el'ror, with dump 42 42 
(depends on abend code) 47 47 

Re-IPL due to force dump from 06-05-07 - 48 48 
VTAM 

Re-IPL for CP abend 06-08-07 - 40 40 

Re-IPL due to softw. error, 06-05-07 - 46 46 
completed OK, no dump 

IPLjre-IPL completed 06-03-01 D1 01 01 01 
with errors 

IPLjre-IPL completed 06-06-01 - - 44 44 
with error and dump 

IPLjre-IPL completed 06-06-01 - - 49 49 
with error, no dump 

Figure 11-7. Alarm and Alerts Generated by IPL 

Notes: 

In the header of the above table: 

• (m) means Manual 
• (a) means Automatic 
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Analysis of a BER/Alarm/Alert Sequence 

BER Display 

Any error detected by the MOSS during the re-IPL checkout tests, and during 
the re-IPL process is also logged between the BERs signalling the start and the 
end of re-IPL. 

Also, any pending BER found by the MOSS in the CRP, is fetched and logged 
during re-IPL phase 1B. 

Therefore, a typical sequence would appear like this, as seen on the BER file 
retrieval screen, option all: 

BER MOSS BER, re-IPL end 
Nbr 19 

~N_b_r_13 __ A_la_m ______________ ~I· 

BER BER related to the 
Nbr 12 detected error 

BER MOSS BER Level 1 received 
Nbr 6 (CCU hardchk or CP abend) 

Possible additional 
BERs, likely to be 
related to the error, 
but not necessary for 
first level trouble­
shooting 

Alam notifying the user 
of the problem 

Figure 11-8. Example of a BER/Alarm/Alert Sequence 

Note that BERs are displayed in inverted chronological sequence (most recent 
first). 

There are three kinds of BER display screens: 

• ELD summary 
• ELD list 
• ELD detail. 

When troubleshooting, you should normally display the ELD summary, then the 
ELD list, and last the ELD detail(s) pertaining to the fault. The BER display pro­
cedures and details are given in the Service Functions manual, SY33-.2069. 

Finding the Appropriate ELD Detail Screen 

Use the following table to fin-d the page for ELD detail screen explanations for a 
given BER type and BER 10. This table also shows whether the control program 
or the MOSS created the BER. 
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For software information on BERs originated by the NCP/PEP, refer to the asso­
ciated product publications. 

In the ELD detail screens of this chapter, 'hh . .' represents an hexadecimal 
value, 'bbb .. ' a binary value. 

Table 11-5. References for ELD Detail Screen 

Type Meaning Created by Page Number 

01 MOSS-related BERs MOSS 11-40 to 11-91 
11-98 

All IDs except: NCP/PEP 
91, B3, C1, C2 

03 Diagnostic MOSS 11-106 
04 Power control MOSS 11-108 
10 CA-related BER NCP/PEP 11-120 
11 TSS-related BER NCP/PEP 11-131 
12 NCP/PEP related BER NCP/PEP 11-139 
13 CCU-related BER NCP/PEP 11-142 
14 IOC-related BER NCP/PEP 11-145 
15 TRSS-related BER NCP 11-149 

02 A BER type 02 may appear on the ELD list file. It IS the type for the alarms logged 
on the disk. This BER type must be Ignored. 

Field Common to Many ELD Detail Screens: X'76' and X'76'U: The control 
program stores the error information in the IOC bus error register in X'76', in 
order to place its contents in the BER fields. If another IOC bus error occurs 
while filling in the BER fields, the contents of the IOC bus error register for the 
second error are placed in the X'76'U field of the IOC BER. 
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MOSS BER IDs List 

Table 11-6. List of BERs Built by the MOSS 

Description BER Type BERID Refer to page 

Level 0 error handler 01 00 11-40 
Level 1 error handler 01 01 11-51 
MCC error handler 01 02 11-53 
DFA error handler 01 03 11-56 
CCA error handler 01 04 11-60 
MOSS/scanner 01 05 11-63 and 11-63 
Events when no IPL 01 06 11-66 
IPL Tasks 01 06 11-67 
MOSS/TRSS 01 07 11-75 
CADS dump function 01 08 11-78 
Disk function 01 10 11 12 11-79 and 11-79 
Keyboard function 01 13 11-79 
M lac function 01 14 11-79 
Mailbox Interface functIon 01 15 11-80 
MOSS-CP Interface 01 16 11-80 
RSF functIon 01 17 11-81 
IML complete wIth error 01 19 11-82 
MOSS-CP Interface 01 1A to 1 D 11-80 
IPL complete wIth error 01 20 11-83 
Concurrent maintenance 01 24 to 29 11-89 
Adapter error on dlags 01 30 11-89 
MCAD error 01 32 11-89 
Cyclic hour notification 01 36 11-91 
Concurrent maintenance 01 37 and 38 11-89 and 11-91 
MMIO Interface error 01 39 11-91 
MOSS composite BER 01 85 11-31 and 11-104. 
MOSS CP Interface 01 91 B3 C1 11-98 

C2 

Note: The composite BER is displayed only In the ELO list. When you choose 
the SEL# of BER 10 85 you will see displayed the ELO detail screen of the last 
BER built by the MOSS. 

Scrolling over the composite ELO detail. and using key F8 (F8: NEXT), you get 
only the last part of the composite BER whose description appears in the BER 
list. The other parts of the BER can be displayed using key F7 (F7 PREVIOUS) 
see page 11-31. 
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The automatic BER analysis (AutoBER) provides a reference code (see. "Refer­
ence Code Structure" on page 11-22). It identifies. either the faulty FRU(s), the 
software/microcode errors, or other error causes (for example, CP sysgen). 

This reference code is sent both to the network console through alert and to the 
MOSS console through alarm. When the host operator receives it within the 
alert, the NetView panels or the Problem Determination Guide (PDG) for alarm, 
may ask him to contact the HCS/HSC, and to give them the reference code. 

If NetView is not available, once the alert is received on VT AM it is logged on 
the LOGREC disk. In this case, the customer must consult the alarm displayed 
at the MOSS console 

The reference code is put in the header of the analyzed BER on disk, and: 

• If an alarm must be generated, the reference code is appended to: 

The alarm on disk. and 
The alarm on the console. 

• If an alert must be generated, the reference code is provided as one of the 
variable data. 

Note: If alarms can always be generated when applicable, alerts need to have 
a CP loaded and operational to be transmitted from MOSS to NetView 
through NCP and VTAM. Then, it is not unusual to have some alarms 
with no alert. 

In addition, for some specific cases, only a panel hexadecimal error 
code is available. Customers have to use the PDG, service personnel 
will refer to the MIP. 

Using the ELD function, CEs and customers can have access to the complete 
list of alarms, BERs, reference code in the BER file itself, through the MOSS 
console. 

In case of alarm, the CE can log specific information, which will be kept by the 
system (alarm). 

This type of information can be useful to keep a history file of CE Interventions. 

The different alarms are identified through a two-digit hexadecimal value called 
the alarm number. When existing, related alert always carries this number 
through a field called Product Alert Reference Code. not to be confused with the 
Automain Reference Code which appears in alert through a field called IBM 
3745 Reference Code. 

Alerts on NetView screens are generally self explanatory. Code points trans­
mitted in Generic Alerts are translated by NetView into understandable text. 
except product variable data which is displayed as specified in alert. Then if 
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the PDG gives the list of alerts with their contents. it is only for information to r 
customers so that they can prepare Clists for automated operations (for ~_., 

example, automatic resource reactivation after a successful error recovery). 

Some BERs and related alarms/alerts have no reference code, as they are only 
reporting major events to the external world (no case of error, for example, 
CCU (re-)IPL complete, or scanner (re-)IML complete). 

When applicable, a valid or meaningful reference code must be retneve from 
previous BER(s) and related alarm(s). In the PDG and according to the alarm 
number, possible causes and recommended actions are given (as for alerts). 

• The customer can fix the problem by himself (for example, CP sysgen error, 
modem power OFF ... ) or, 

• The customer calls the IBM hardware central service (HCS) and gives the 
reference code and the alarm number. 

/ 

( 

\.. 

/ 

\. 
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Automatic BER Analysis 

The analysis automatically starts when a BER occurs: 

• It is called by the BER-Iogging task and processes the current BER just after 
it has been moved from the MOSS buffer into the sector image of the disk. 

• It returns control to the logging task upon completion. 
• Its purpose is to: 

Build a reference code, according to the current BER contents and/or 
the contents of the BER file as output of an automatic correlation 
process. 
Send this reference code to the MOSS console, within the ALARM. 
Send this reference code to the host console, within the ALERT. 
Write the reference code(s) within the BER and the alarm on the disk 

Entry 

~ 
l Enough room in sector? t--NO--' 

I 
Yes 

~ 

The automatic analysis 
'---------~I is perfonned at this 

step of the BER process 

I Write on the disk 

Figure 11-9. Automatic BER Analysis Process Flow 

Note: Some BERs will never have an alarm/alert even if they get a reference 
code and only those reference codes in alarms/alerts must be consid­
ered first. 

General Process Flow 

The automatic BER analysis activates the following functions: 

• Analysis of the type and 10 of the current BER with either: 
Direct translation of this BER into a reference code. 
'Other BER' analysis, when the last BER refers to another one. 
Secondary field analysis. Analysis of fields other than type and ID, 
according to a decision table. 
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• Correlation with BERs generated before (see correlation process in the 
Service Functions manual). 

• Logging of the collected information into the alarm and the alert. 

All the information collected In the above steps is stored in a data block called 
interface block . 

•••••••••••••••• ·NUCLEUS·························· 

:-. ~ BER type and ID 

PRHIARY PROCESS 
Act ion: 

Gpe 
and 
ID 

.~ 

Dispatching, according to the Reference' 

:::r~~~t::~ :~:~::~t~:eprocess ~ 
length of the FRU list 

INTERFACE 
Processes the reference code 
insertion and prepares 
alarm/alert 

1-----.--. 

BER 
file 

Figure 11-10. Automatic BER Analysis General Process 

CE Field Updating 

A 40-byte field (CE field), located at the end of the alarm, is made available to 
the CE so that he can leave some 'personal notes' for himsel or for another CE. 

Refer to the Service Functions manual, for description and updating of that field. 

BER Reference Code 

In case of a non-permanent failure, different BERs can be logged in the BER file 
at different times for this intermittent failure. 

The automatic process gives, for each BER, a reference code pointing either at 
an FRU list. or a software/microcode problem. Then the network operator can 
call the HCS when to<? many hits occur in a given period. 

When the CE arrives at the cust9mer's site and diagnostics do not reprodu.ce 
the error. the CE wilt first try to change the FRU(s) which has (have) been called 
previously (see niference code interpretation). but if this method fails (imme­
diately or in the few days following this intervention), the CE or HCS/HSC will 
use the MOSS BRC function through RSF: 
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• Reference Code Interpretation 

This function displays the FRU list and location, or the list of primary causes 
associated to a given reference code. It also displays additional informa­
tion (other causes to be suspected). 

Note: Reference code interpretation is also available through 
RETAIN/URSF and 3745 ROB. 

• Manual FRU Correlation 

Correlation over a user's defined range of BERs. 

Correlation only applies to reference code pointing to hardware FRUs. It is 
only meaningful in the context of a single fault at a time. 

Manual FRU Correlation 

This procedure ignores the diagnostic BERs (BER type 03) reference codes. 

This process correlates all FRUs called by reference codes in the range, to 
produce a list of suspected FRUs with a priority order based on occurence 
times. This process is almost the same as the one described in the FRU corre­
lation process of the automatic BER analysis. The only differences are: 

• Manual correlation gives the complete ordered FRU list (by level of occur­
rence), rather than a reference code (given by the automatic correlation) 
pointing to the most probably failing FRU(s) (1 or 2). 

• Manual correlation is done in a range of BER sequence numbers selected 
by the CE, whereas automatic correlation is done on a predefined time 
range. 

• No alarm/alert is generated in manual correlation. 
• No reference code is generated. 

Thus, by looking at all BERs (with or without alarm) occuring at box malfunction 
time, additional FRU(s) to be suspected can be pointed out. 

Automatic FRU Correlation 

• Triggering 

The correlation is started if: 

- The current BER generates an alarm by itself, and 
- The current BER is related to a hardware FRU list. 

• Correlation Range 

The correlation process is done starting from the current BER. and gOing 
back up to the BERs logged during the last three minutes. or to the end of 
the file if needed. 

• Procedure 

The FRU correlation procedure is described In the Service Functions 
manual. 
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Reference Code Structure 

3745 reference codes are generated by the microcode which runs In the MOSS 
to provide an automatic analysis of box event records (BERs). The reference 
code has eight significant digits (01 to 08). 

According to the combinations of the values of: 

• 01 
• 02-03 

the other fields may provide different kinds of information. (See Figure 11-14 
on page 11-24 after the 2 examples below). 

Reference code related to a hardware problem: 

01 02 03 04 05 06 07 08 

B 4 8 8 h h h h 

1 FRU group identifier 

BER 10 
(X ' 88 to X'FF) 

BER type 
(XIII to X'F') 

Identifier Pointer to Refcode file 
Always = B, except for 
diagnostics (= R) 

Figure 11-11. Example of a Power BER Type 4 ID 08 
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Reference code related to a multiple source problem: 

01 02 03 04 05 06 D7 08 

B B 1 C h h h h 

I Cause list identifier 

BER 10 
(X'00 to X' FF) 

BER type 
(X' I' to X' F ' ) 

Identifier Pointer to Refcode file 
Always = B, except for 
diagnostics (= R) 

Figure 11-12. Example of a Power BER Type 11 ID 1C 

Reference code related to a software/microcode problem: 

01 02 

BER type 

03 04 

BER ID 
(X'00 to 
to X' FF') 

Value according 
to the table below 

Identifier 
Always = B, except for 
diagnostics (= R) 

05 06 D7 08 

(:) X X 

or 

X X X X 

If ~'IOSS BER 
xx = ~10SS ch k 

Abend code 

Correlation between 02 and BER types 

02 value I L R S T U V. to} 

BER type 01 04 10 11 12 13 14 15 

Figure 11-13. Example of a Software/Microcode Problem 
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Reference Codes. 

D3 D4 D5 D6 D7 D8 

: I 1 4 I. 
I I, 

1 B I A B ID FRU GROUP Number 

lJ~: ~+----- ------------1 

I BIG Associated 
FRU indicator 

B 

B 

J 

I., L 
R, S 
T, U 
V, H 

Type ID 

ID 

FRU GROUP Number 

ADAPT ADAPT ADAPT 
Nb Nb Nb 
Note 1 

ABEND CODE 
or 
~lOSS Check 

~------4-------~-~-----------~ 

B x 

G 

H 
R 

3 

K 

First FRU 
logical number 

Associated 
FRUs 

Associated 
FRUs 

ID 

ID 

Second FRU 
logical number 

FRU logical number 

INDEX 1 
(Note 2) 

INDEX 2 
(Note 2) 

FRU GROUP number 

MOSS. Check 

- HARD\1ARE 
FRUs 
pointed 

- NAP 

] 

SOFTHARE/ 
~II'CROCODE 
error 

~ CORRELATION 

DIAGNOSTICS 

B z Type ID 

Program in Seq. 
error Number 

X'FOFOFO' (no error) ] 

XI FOFOFl I 
(Heaningless) DUMMY 

Figure 11 .. 14. Reference Code Structure 

Note: ADAPT Nb. is actually CA absolute number (displayable digit 0 to F). 
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BER Recovery Procedures 

Before being logged and stored on the disk, BERs are kept in MOSS and/or 
CCU storage. While in this transition stage, the BERs are volatile, and are lost 
if a power-OFF or power-ON reset occurs. 

MOSS Handling of 3745 Down 

The MOSS has stored a BER in the BER stack (in MOSS storage), but could not 
log it on the disk. In that case, MOSS will display the error code of the MOSS 
BER 01 10 00. Display the BER using the procedure given in the Service Func­
tions, SY33-2069. The remaining two digits may be interpreted by referring to 
page 11-41. 

IOC Bus and Adapters 

The following three BER types can occur for failures in this area: 

• BER type 10 

An error is detected while the control program is involved in a transaction 
with a channel adapter. 

• BER type 11 

An error is detected'while the control program is involved in a trans­
action with a communication scanner and the control program has iden­
tified the scanner concerned. 
A specific communication scanner reports an error to the control 
program. 

• BER type 14 

An error is detected while the control program is involved in a transaction 
with an adapter and no adapter can be identified as the source of the error. 

Note: A single intermittent error can be reported as BER types 10, 11, or 14, 
depending on the time at which the error occurred, and the control program or 
microcode transaction that was taking place at that time. In this case, corre­
lation may be useful to narrow down the range of possible failing components. 

Scanner Errors Without BERs 

Some errors in a communication scanner may not lead to a BER, although 
information within the scanner is available to help in fault isolation. Use the 
following procedure: 

1. Start an internal or external SIT. Refer to the 3745 Service Functions. 
2. When the problem occurs, stop the SIT. 
3. Analyze the SIT. Use the TSS services to display the scanner storage: 

Chapter 11. Error Logging 11-25 



Unresolved Interrupts 

The control program logs BE~s based on 'unresolved situations' (see 
"BER/ Alarm/ Alert/Mechanisms" page 11-13). 

Unresolved Level 1 CA Adapter Error (BER 10 ID 9E) 

There are two possible types of unresolved CA level 1 interrupts. 

• A CA level 1 occurs and no bit is ON in the CA external register X'E'. 

• There is a CA level 1 and none of the following bits is ON in the CA external 
register X'D': 

0.0 lac bus parity error 
0.1 internal bus parity error 
0.2 CCIN card check 
0.4 CHIN card check 
0.5 address compare error 
1.0 output exception check 
1.1 Pia halt remember latch 
1.2 cycle steal halt remember latch 
1.3 bus in check interface A 
1.6 CADR card check interface A 

The following bits are checked in X'O'. If none is ON, the control program 
builds a BER 10 B1: 

• 0.0 (normal) initial selection interrupt 
• 0.1 interface disconnect 
• 0.2 selective reset 
• 0.3 channel bus out check 
• 0.5 stacked initial status 
• 0.6 ESC status byte cleared 
• 0.7 system reset. 

Unresolved Level 3 CA Data/Status (BER 10 ID B2) 

The following bits in are checked in X'2'. If none of these bits is set and the 
system reset bit in X'O' is not set ( bit 0.7). the control program builds a BER 10 
B2: 

• 0.0 outbound data transfer sequence 
• 0.1 inbound data transfer sequence 
• 0.2 (fmal) status transfer sequence 
• 0.5 channel stop/interface disconnect 
• 0.6 suppress out monitor interrupt 
• 1.1 data/status selective reset 
• 1.3 stacked ending status. 
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Unresolved Level 3 CA Interrupt 

If. in NCP/EP/PEP. there is no CA control block that has selected bits matching 
those of the interrupting CA. then a BER 10 33 is bUilt. 

Scanner AIO Unresolved Errors (BER 11 10 92) 

For the TSS, interrupts are unresolved if: 

• In X'7E', bit 0.7 (IOC level 1 summary) is ON. 
• In X'76'. bit 0.6 (adapter-initiated operation) is ON. 
• In X'75', bit 0.0 (AIO CSCW) is ON. 

Then, following the 10H to read the error status, one of the following bits is ON 
in X'76'. 

• 0.4 10C time out. 
• 0.5 10C bus in parity error. 

Scanner Adapter Unresolved Error (BER 11 10 9A) 

• In X'7E' bit 0.5 10C adapter level 1 request. 
• The error status returned an 10H read error status command = O. 

Scanner Level 2 Unresolved (BER 11 10 A1) 

There are 3 types of unresolved/undefined interrupts: 

• A level 2 interrupt that occurs on a non-SYSGENed line. 
• A level 2 interrupt from a SYSGENed line with the SCF, SES, and LCS all 

zero. 
• A level 2 interrupt from a SYSGENed line, but the received status does not 

match the expected one. 

CCU Level 1 Unresolved Interrupts (BER 13 10 91) 

The following bits are checked in X'7E'. If none is set, the control program 
builds a BER 13 91: 

• 0.0 MOSS inoperative 
• 0.1 any CCU hard error 
• 0.3 level 5 I/O error 
• 0.4 invalid operation 
• 0.5 10C adapter level 1 request 
• 1.0 address compare level 1 
• 1.1 address exception I fetch 
• 1.2 storage protect I fetch 
• 1.3 address exception program execution 
• 1.4 storage protect program execution 
• 1.6 IPL level 1 request. 
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CCU Level 3 Unresolved Interrupt (BER 13 10 B1) 

This condition occurs in three different environments: 

• NCP only 
• PEP 
• Remote NCP (from the host standpoint) 

The checks are then different. 

• NCP Only 

The following bits are checked. If none of them is set, the control program 
builds a 8ER 13 81: 

• PEP 

X'7?, bit 1.0 CA level 3 interrupt 
X'7?, bit 1.1 CA level 3 interrupt 
X'F' bit 02 CA level 3 initial selection request 
X'F' bit 0.3 CA level 3 data/status request 
X'7F' bit 0.6 user interrupt request level 3 
X'7F' bit 1.5 internal timer interrupt level 3 
X'7F' bit 1.6 PCI level 3. 

The following bits are checked. If none of them is set, the control program 
builds a 8ER 13 81: 

X'F' bit 0.2 CA level 3 initial selection request 
X'F' bit 0.3 CA level 3 data/status request 
X'7F' bit 0.6 user interrupt request 
X'7F' bit 1.5 internal timer level 3 
X'7F' 'bit 1.6 PCI level 3. 

• Remote NCP 

If X'77' bit 1.0 or bit 1.1 is set, and none of the following bits is set, the 
control program builds a 8ER 13 81: 

X'7F' bit 0.6 user interrupt request 
- X'7F' bit 1.5 internal timer level 3 
- X'7F' bit 1.6 PCI level 3. 

A 8ER 10 87 is built if: 

- X'7?, bit 1.0 or bit 1.1 is reset, and 
- CA is attached and installed (not defined). 
Otherwise, a 8ER 13 32 (level 3 interrupt configuration check) is built. 

CCU Unresolved Level 4 Router (BER 13 IDs C1/C2/C3) 

Two conditions may be detected by the level 4 router: 

• General unresolved condition 
• Unresolved with respect to a PCI Level 4. 

• General Unresolved Condition 

If none of the following bits i·s set in the X'7F' when a level 4 interrupt 
occurs, the control program builds a 8ER 13 C1: 
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X'7F' bit 0.3 MOSS request service 
X'7F' bit 0.4 MOSS response service 
X'7F' bit 0.7 PCI level 4 interrupt 
X'7F' bit 1.7 service request. 

• Unresolved Level 4 PCI 

The control program builds a: 

BER 13 C2 if X'7F' blL 0.7 is set, and no reason byte is set in the level 4 
router control block. 

BER 13 C3 if the control program cannot reset the level 4 PCI latch. 

Unresolved IOC Bus Errors (BER 14 IDs 91/92) 

• Unresolved Adapter Level 1 (BER 14 91) 

In X'7E' bit 0.5, lac adapter level 1 request, is ON. 
Following an IOH broadcast poll command to identify the board with the 
adapter problem, X'7E' bit 0.7, lac level 1 summary, is ON. 

• Unresolved AIO Level 1 (BER 14 92) 

X'7E' bit 0.7, lac level 1 summary, is ON. 
X'76' bit 0.6, adapter initiated operation, is ON. 
X'75' is invalid. This is true when: 

Either 

- Or 

- Or 

X'76' bit 0.2, (laC invalid CSCW) is ON 

X'76' bit 0.4, (laC timeout) is ON 
and lac status (X'76' bits 0.0 to 0.3) = 2. 
(No response to TA tag or cycle steal grant. 

X'76' bit 0.5 (laC bus IN parity error) is ON 
and lac status (X'76' bits 0.0 to 0.3) = B. 
(Loading the CSCW). 

• Unresolved PIO Level 1 (BER 14 93) 

X'7E' bit 0.7 (laC level 1 summary) is ON. 

X'76' bit 0.6 (adapter-initiated operation) is OFF. 

X'76' bits 0.4 (laC time out) and 0.5, (laC bus in parity error) are OFF. 
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MOSS BER 

MOSS Error Logging 

Hexadecimal Codes 

Table 11-7. 

Hex codes 

001-04F 
050-17F 
180-1 FE 
1FF 
Axx-Bxx 
Cxx 

OOO-OFF 

FOO 
F01 
F10-F61 

FEx 
FFA 

FFE 
FFF 

During MOSS IML. hexadecimal codes appear on the operator's panel. They 
are either progression codes (events), or errors. 

Hexadecimal codes and BERs: The hexadecimal codes may be related to a 
BER. In other cases, a BER is created when the hexadecimal code is dis­
played. 

The connection between the hexadecimal code and the BER may be done by 
using the time stamp (indicating when the BER was built), and by the field hexa 
display bytes 34 and 35 of MOSS BER foMO page 11-99. For error decoding, see 
"MOSS Check Error Decoding" on page 11-31. 

Hexadecimal Codes Summary (Errors Only) 

Meaning Action Ber created Type of info 

Power errors NO 
Error dUring ROS/Storage/OFA dlags NO 
Error dUring dlags In RAM MOSS test NO 
MOSS storage dlag OK NO 
IML stop on error (doesn't force re-IML) MOSS level 0 Interrupt 1000 
MOSS re-I M L threshold reached (xx MOSS level 0 Interrupt 1000 
MOSS IML attempts within a given 
period of time) 
1M L stop on disk/diskette error (doesn't MOSS level 0 Interrupt ID 00 
force re-IML) 
(000 = MOSS dump complete) 
MOSS level 0 re-entry (re-IML) MOSS level 0 Interrupt 
MOSS level 0 re-entry while In re-IML MOSS level 0 Interrupt 
Start of MOSS dump 
MOSS dump complete 
IPL check 1000 ERR 06 Code to sus-

pected FRU list 
1M L complete with error 1019 
Status progression steps which occur 1006 ERR 03 
dUring the IPL sequence. IPL has com-
pleted but has detected a PCA 1 adapter 
error. Local console may not be acces-
Sible. 
IPL complete with error 1006 ERR 03 
IPL canceled after error detection 1006 ERR 06 

Hexadecimal Codes Versus MOSS BER 10 00 

When a blinking hexadecimal code is displayed, it means that the MOSS was 
unable to build the corresponding BER. The information concerning this- BER 
can be found if the function DOD (dump, display, delete) is used with the 
address given by the parameter 'CHGHVBER', see Service Functions. (See 
"BER TYPE 01 10 00 Error Code Description" on page 11-41 for details). 
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MOSS Check Error Decoding 

Composite BER 

All the MOSS check codes described in the list on Table 11-11 on page, 11-41 
have the following decoding. 

When the faulty FRU or FRUs given by the hexadecimal code list in the 3745 
MIP is exhausted and the error persists, or is transient (intermhtent), it is advis­
able to analyze the corresponding BER, if any. 

In the MOSS BER 10 00, the contents of the MOSS check field (see: Figure 11-14 
on page 11-24) is very helpful to analyze the error. The figure below shows the 
information provided in this field. Alert/alarm 02 indicates that during the error, 
a re-IML is performed and a dump is taken. 

MOSS check field (2 bytes) - Bits -

~ 1 2 3 4 I 5 6 7 I 8 9 10 11 12 13 14 15 J 
i 

EI'ror number 

I , 
Va lue It'leaning Alarm 
(Bits) Alert 

Value ~leaning 

(bits) 
Value ~leaning 

(bits) 

00000 iPCAl 02 
I--

0000 Bus check 000 PIO 
00001 IPCA2 02 
00010 PCA3 02 

0001 Time out 
0010 Stol'age ECC 

001 Device ope. 
010 CHIO 

00011 NeCU-A' 02 011 NHIO 0011 Exception 
00101 Unused 100 Other 0100 CHID check 
00110 t4CAD 02 101 Unresolved 0101 Internal check 
00111 DFA 02 110 1·IOSS program 0110 Adapter check 
01000 TOO 02 0111 PIRV 
01001 It-IPWL 02 
01010 Iuc bus 02 
01011 Reg. stg 82 
01100 t-Iemory 02 

1000 Adapter down 
1001 Pgm error 
1010 Unresolved 

space 
01101 Loop 01 

(abends) 
01110 IMOSS code 01 
01111 DIAG code 01 
10000 ILvl 0 code 01 
10001 IUnexpected 01 
10010 IUnresolved 01 

Figure 11-15. Decoding of the MOSS Check Field 

The MOSS stacks all BERs which can be produced all along a given request, in 
a composite BER (type 01 10 85) and only the last BER stacked asks for the 
queueing in the BER buffer pool. The composite BER is a variable-byte buffer 
(see page 11-104). 
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MOSS BER 

Scrolling over a composite ELD detail, and using the key F8 (F8: NEXT), you get (' ~ ~. 
only the last part of the composite BER whose description appears in the ELD . 
list. The other parts of the BER can be displayed using the Fl key (Fl. PRE-
VIOUS). 

Four cases lead to a BER reporting activity: 

1. A MOSS function requests an 1/0 operation. and a hardware error is 
reported to the level 0 of the adapter code, and finally. to the task itself. 

The selected command sets a pointer to the composite BER buffer, clears 
the data area, initializes the composite BER header and sends the 1/0 
request. When the I/O error is reported to the level 0 of the MOSS control 
code, and only when that error is not recoverable, the level 0 identifies the 
failing adapter. and stacks the BER (Type 01 10 00). 

The level 0 control code then schedules the machine check information of 
the adapter. According to the kind of event or error, one of the following 
BERs is created: 

• t,loss/tv1CC HLIR ............ Type 01 10 02 
• t;loss/I':lCC CAC . . . . . . . . . . . .. Type 01 10 02 
• Oi sk fi 1 e adapter CAC ....•. Type 01 10 03 
• Keyboard display adapter ... Type 01 10 04 

The MOSS gets control back at the end of the invoked command and calls, 
when an error is found, a control code function which stacks a second BER 
according to the called function: 

· Disk function ............. Type 01 ID 10, 11, 12 

· t,10SS console ............... Type 01 13 

· MIOC function ............. Type 01 14 

· Mailbox interface function .. Type 01 15 

· MOSS-CP interface .......... Type 01 16 

· RSF t-1OSS function .......... Type 01 17 

Then this function queues the composite BER in the buffer pool. The com­
posite BER may contain a variable number of BERs, but usually, it contains 
three BERs. 

Composite BER (Type 01, 10 85) example: If a MOSS level 0 occurs during a 
disk I/O operation related to a LOAD request from an application, a BER 01 
85 is logged. (Assume that, for this example. it is SEL# 233). This BER 
contains: 

• SEL# 233.3 BER 01 11 
• SEL# 233.2 BER 01 03 
• SEL# 233.1 BER 01 00 

Disk adapter 
CAC 
Level 0 

A selection number for a BER 01 85 is displayed with the event description 
related to the latest BER put into the BER 01 85. You may scroll from the 
ELD detail screen to display the other BERs contained in BER 01 85 using 
F7: PREVIOUS. 

In the example above, the event description first displayed on the ELD detail 
screen for SEL# 233 will refer to SEL# 233.3 BER 01 11. 

• Pressing 'F7: PREVIOUS' will display SEL# 233.2 BER 01 03. 
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• Pressing 'F?: PREVIOUS' a second time will display SEL# 233.1 BER 01 
00. 

If you scroll forward to SEL# 233 from SEL# 232 using 'F8: NEXT', the first 
detail displayed is SEL#233.3. You must then use 'F?: PREVIOUS' to display 
SEL# 233.2 and SEL# 233.1 as described above. 

2. A MOSS function has requested an 1/0 operation and a hardware error is 
reported to the adapter code and finally to the task itself. 

This case is basically identical to case 1 except for level 0 processing. In 
the above case, the composite BER contains two BERs. 

3. No active MOSS function requests an 1/0 operation, but a hardware error is 
reported to MOSS level 0 and to the adapter code. Level 0 handles the 
process and uses its own composite BER buffer. The machine check micro­
code queues the composite BER in a buffer. In this case, the composite 
BER contains two BERs. 

4. No active MOSS function requests an I/O operation, but a hardware error is 
reported to the adapter. 

This case is basically identical to case 3 except for the level 0 processing. 
In this case, the composite BER contains one BER. The composite BER 
process is automatically done by the microcode. 
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MOSS BERs Used With the IPL Application 

The following BERs are used by MOSS in connection with an IPL application: 

Table 11-8. MOSS BER Used With IPL Application 

10 Error code Ext. Description Format. 

06 03 01 IPL complete + errors (1) FoM6 
06 01 IPL check " 

05 05 CCU hardcheck as alert support FOM19 
05 07 Program request as alert support " 

08 05 CCU hardcheck as alarm support FoM9 
08 07 Program request as alarm support FoM19 
09 CLOP abend as alarm support FoM10 ,/ 

20 01 IPL complete without errors FoM21 

21 01 IPL started FoM23 

Note: (1) Non-blocking errors. 

( 

( 
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o MOSS BER Type 01 - Summary 

Table 11-9 (Page 1 of 5). MOSS BER Type 01 Summary 

BER MOSS BER Event Description Recovery or ALERT ALARM 
10 Chk Add PGM Action 

code Fld 

00 See MOSS-CH ECK code for software error 01 01 
See MOSS-CHECK code for hardware error 02 02 

01 01 See MOSS 01 ID 01 field description MOSS retry NO NO 

01 02 See MOSS 01 ID 02 field descriptIOn MOSS retry NO NO 

01 02 IOC operation error dUring MIOH (CCU to MOSS MOSS retry NO NO 
status A register, X'11', bit 0) 

01 02 IOC operation error (limit threshold) MOSS down NO 03 

o 01 03 Adapter clock check (MCC status register 2, bit 4) MOSS retry NO NO 

01 03 Adapter clock check (limit threshold) MOSS down NO 03 

01 04 CCU clock check (MCC status register 2, bit 3) MOSS retry NO NO 

01 04 CCU clock check (limit threshold) MOSS down NO 03 

01 05 CCU hardcheck detected (CCU to MOSS status A NCP re-IPL 
register, X'11', bit 6). 
Upon detection of this event, MOSS will automat-
Ically start a CCU automatic re-IPL. See Specific 
Mechanism, page 11-13 

01 07 MOSS TRSS Interface NO NO 

o 
01 08 CADS dump function NO NO 

01 09 Address exception check In CCU (CCU to MOSS MOSS down NO 03 
status A register, X'11', bit 5) 

01 OA MOSS/MIOC operation check, CCU detected (CCU MOSS down NO 03 
to MOSS status A register, X'11', bit 7) 

02 any CCU logical Interface MOSS down NO 03 

02 any CCU logical Interface MOSS fnct NO NO 
message 

03 any Disk drive and/or adapter error CNT = 10 DEVICE MOSS InOP 07 07 
CODE = X'02', X'04', X'06' 

o 03 any Diskette file error CNT not 10 and DEVICE CODE MOSS mop 06 06 
= X'OT 

03 any Disk drive and/or adapter error CNT = 10 and MOSS InOP 04 04 
DEVICE CODE = X'01' 

03 any Disk file error CNT not 10 and DEVICE CODE = MOSS mop 05 OS 
X'03', X'OS' 

04 OA Local console CAC detected exception Interface Console not OA OA 
available 

04 OC Local console CAC detected error (Interface) OA OA 

04 40 Local console error (deVice) ( CCA baSIC status reg- OB OB 
Ister bits 4 and S) 

04 8A, Remote console Interface error OC OC 
8C 

04 CO Remote console error (deVice) OD OD 

OS 00, MOSS-scanner Interface error. MOSS fnct 61 61 o BD, Soft re-IML OK, dump OK. Error detected by MOSS message 
BI levels 1 or 4, when communicating with a scanner: . MCC status register 1, bit 6, at level 4 

. I • CCU to MOSS status A register X'11' bit 0 
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Table 11-9 (Page 2 of 5). MOSS BER Type 01 Summary 

BER MOSS BER Event Description Recovery or ALERT ALARM 
10 Chk Add PGM Action 

code Fld 

05 00 MOSS-scanner Interface error. MOSS funct. 65 65 
to Soft re-IML OK, dump KO. Error detected by MOSS message 
03, levels 1 or 4, when communicating with a scanner: 
BO, · MCC status register 1, bit 6, at level 4 
BI · CCU to MOSS status A register X'11' bit 0, and 

X76' bits 0.6 or 0.7, at level 1 

05 00, MOSS-scanner Interface error MOSS funct. 62 62 
02 Soft re-IML KO, dump OK. Error detected by MOSS message 
to levels 1 or 4, when communicating with a scanner: 
04, · MCC status register 1, bit 6, at level 4 
BO, · CCU to MOSS status A register X'11' bit 0, and 
BI 

X76' bits 0.6 or 0.7, at level 1 

05 00, MOSS-scanner Interface error MOSS funct. 67 67 
BO, Hard-re-IML OK, dump OK. Error detected by message 
BI MOSS levels 1 or 4, when communicating with a 

scanner: 

· MCC status register 1, bit 6, at level 4 

· CCU to MOSS status A register X'11' bit 0, and 
X76' bits 0.6 or 0.7, at level 1 

05 00 MOSS-scanner Interface error MOSS funct. 68 68 
to Hard re-IML OK, dump KO Error detected by MOSS message 
03, levels 1 or 4, when communicating with a scanner: 
BO, · MCC status register 1, bit 6, at level 4 
BI · CCU to MOSS status A register X'11' bit 0, and 

X76' bits 0.6 or 0.7, at level 1 

05 00, MOSS-scanner Interface error MOSS funct. NO NO 
01, Hard re-IML KO, dump OK. Error detected by message 
BO, MOSS levels 1 or 4, when communicating with a 
BI scanner: 

· MCC status register 1, bit 6, at level 4 

· CCU to MOSS status A register X'11' bit 0, and 
X76' bits 0.6 or 0.7, at level 1) 

05 00, MOSS-scanner Interface error MOSS funct. 6B 6B 
01, Hard re-IML KO, dump OK. Error detected by message 
BO, MOSS levels 1 or 4, when communicating with a 
BI scanner: 

· MCC status register 1, bit 6, at level 4 

· CCU to MOSS status A register X'11' bit 0, and 
X76' bits 0,6 or 0.7, at level 1) 

05 01 MOSS-scanner Interface error. MOSS funct. 66 66 
to Hard re-IML KO, dump KO. Error detected by message 
03, MOSS levels 1 or 4, when communicating with a 
BO, scanner: 
BI · MCC status register 1, bit 6, at level 4 

· CCU to MOSS status A register X'11' bit O. and 
X76' bits 0.6 or 0.7, at level 1. 

06 01 BER file deleted (via MOSS command) File purged NO NO 

06 02 BER stack overflow In MOSS storage.(MOSS maln- NO NO 
talns a 5K-bytes buffer to stack incoming BERs, 
before logging on) 

( 
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o Table 11-9 (Page 3 of 5). MOSS BER Type 01 Summary 

BER MOSS BER Event Description Recovery or ALERT ALARM 
10 Chk Add PGM Action 

code Fld 

06 03 01 IPL complete with errors. IPL com- D1 D1 
Some errors do not prevent Hie completion of IPL: pletlon 

· Scanner not IMLed successfully 

· Bad parameters passed by control program 

· Errors In CA monitoring task 

· Error, found on the diskette, which IS not detri-
mental for the IPL 

· Console or console adapter error 

Corresponding BERs are In the BER File. There IS 

a message on the console. 

o 
06 04 LAxx (lines xxxx-yyyy) IML faIled 6A 6A 

06 05 05 NCP re-IPL end and no dump 20 20 
MOSS creates thIs entry to end the re-IPL and gen-
erates the alert reporting the error whIch caused 
the re-IPl. 
CCU hardcheck BER as alert support (see SpecIfic 
MechanIsm, page 11-13) 

06 05 05 NCP re-IPL end and dump 27 27 
MOSS creates thIs entry to end the re-IPL and gen-
erates the alert reportlng.the error whIch caused 
the re-IPl. 
CCU hardcheck BER as alert support (see SpecIfIc 
Mechantsm, page 11-13) 

,0 06 05 07 NCP re-IPL end and no dump. 46 46 
MOSS creates thIs entry to end the re-IPL and gen-
erates the alert reporting the error whIch caused 
the re-IPl. 
CCU re-I P L on program request (see SpecIfIc Mech-
anIsm, page 11-13) 

06 05 07 NCP re-IPL end and dump, and ABENDs : 910, 911, 41 41 
930, 931. 
MOSS creates thIs entry to end the re-IPL and gen-
erates the alert reporting the error whIch caused 
the re-IPl. 
CCU re-IPL on program request (see SpecIfIc Mech-
anIsm, page 11-13) 

06 05 07 NCP re-IPL end and dump and ABENDs : 912, 915 42 42 
(mIsmatch sysgen/re-IPL). 
MOSS creates thIS entry to end the re-IPL and gen-
erates the alert reporting the error whIch caused 
the re-IPl. 
CCU re-IPL on program request (see SpecIfIc Mech-
anIsm. page 11-13) 

06 05 07 NCP re-IPL end and dump, other abends. 47 47 
MOSS creates thIS entry to end the re-IPL and gen-
erates the alert reporting the error whIch caused 
the re-IPl. 
CCU re-IPL on program request (see SpecIfic Mech-
anIsm, page 11-13) 

06 05 07 NCP re-JPL end and dump, ABEND 7FFF. 48 48 
MOSS creates thiS entry to end the re-I P L and gen-
erates the alert reporting the error whIch caused 

o the re-JPl. 
CCU re-IPL on program request (see SpecIfIc Mech-
anIsm, page 11-13) 
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Table 11-9 (Page 4 of 5). MOSS BER Type 01 Summary 

BER MOSS BER Event Description Recovery or ALERT ALARM 
10 Chk Add PGM Action 

code Fld 

06 06 01 IPL complete with check, hardware cause. NO 25 
The MOSS microcode action IS dependent upon the 
kind of NCP IPL or IML error found, see 
hexadecimal display. IPL check Fxx 

06 06 01 IPL complete with errors, dump on disk. NO 44 
The MOSS microcode action IS dependent upon the 
kind of NCP IPL or IML error found, see 
hexadecimal display. IPL check Fxx 

06 06 01 IPL complete with errors, no dump on disk NO 49 
The MOSS microcode action IS dependent upon the 
kind of NCP IPL or IML error found, see 
hexadecimal display. IPL check Fxx 

06 07 MOSS offline request by operator MOSS B7 B7 
offline 

06 08 05 NCP re-IPL for CCU hardcheck. IPL process NO 24 
CCU to MOSS status A register, bit 6. phase 1 B 
See BER 01 01 05 which precedes It. ThiS BER 
allows the MOSS to create an alarm. See Specific 
Mechanism, page 11-13 

06 08 07 NCP re-IPL for control program abend. IPL process NO 40 
Control program abend, no BER In CRP (ext reg- phase 1 B 
Ister X79' bit 0.2, raising CCU to MOSS register 
X'11' bit 1 In MOSS). 
See BER 01 01 07 which precedes It. ThiS BER 
allows the MOSS to create an alarm. See Specific 
Mechanism, page 11-13 

06 09 CLOP check. (Output X70' with cause of check In IPL stopped NO 02 
external register X72' bytes 0 and 1). Hex display 
indication at control panel. 

07 TRSS MOSS BER NO NO 

08 Error on MOSS/TRSS mterface NO NO 

10 DISK macro NO NO 

11 DISK macro NO NO 

12 DISK macro NO NO ( 

13 KBD macro NO NO 

14 MIOC function, MOSS to CCU NO NC 

15 Mailbox In request NO NO 

16 CCU buffer request NO NO 

17 RSF BER (See Specific Mechanism, page 11-13) NO NO 

18 Scanner re-I M Led successfully 09 NO 

19 MOSS IML successful or With non-blocking errors OF OF 

1A CHIO NO NO 

18 Power error NO NO 

10 MCAD adapter error NO NO 

20 01 IPL completed With error DO NO 

21 01 IPL started NO NO 

24 Concurrent maintenance started CO CO 

25 Concurrent maintenance ended C1 C1 

26 Concurrent maintenance cancelled C2 C2 

27 Concurrent maintenance rejected due to traffic C3 C3 
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o Table 11-9 (Page 5 of 5). MOSS BER Type 01 Summary 

BER MOSS BER Event Description Recovery or ALERT ALARM 
10 Chk Add PGM Action 

code Fld 

30 MOSS warnrng adapter(s) durrng IML NO NO 

32 MOSS MCAD error 02 02 

36 Cyclic hour notification NO NO 

38 Concurrent maintenance NCP request to cancel C7 C7 

39 M M 10 Interface error AB AB 

41 Repair action started NO NO 

42 Repair action end NO NO 

43 1M L data for non-blockrng errors NO NO 

44 MOSS code data for problem Isolation NO NO 

o 50 Remote console rejected 10 10 

85 Composite BER IS handled for each BER NO NO 

91 Level 1 rnterrupt MOSS down passed to control MOSS down 03 NO 
program by MOSS (MCC status reg 1, bit 3 giVing a 
X7E' Input register bit 0.0 In the CCU) 

BER bUilt by control program, and saved In the 
CRP. If this BER IS In the dIskette BER fIle, It 
means that It has been passed to the MOSS, when 
the MOSS was re-IMLed and set online. 

Reason for MOSS down might be found In the BER 
file Itself, by looking at other BERs bUIlt by the 

o MOSS, whIch tnggerred the MOSS InOP bIt In MCC 
status regIster. 

B3 CP/MOSS connectIon OUT mailbox command. Time MOSS down 03 NO 
out at level 3 In control program 

C1 CP/MOSS connection OUT mailbox request error at MOSS down 03 NO 
level 4 I n control program 

C2 CP/MOSS connection IN maIlbox command error at MOSS down 03 NO 
level 4 In control program 

o 
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MOSS BER (10 00) 

MOSS BER Type 01 ID 00 (Detailed BER Display) 

BER format foMO: see page 11-99. MOSS microcode level 0 generates 3 dis­
plays. They consist in a fixed part and a part which displays the fields con­
cerned by the type of error. 

Fixed part 

ElD DETAIL 
SElH:hhhh FlAG:hh DATE:dd/dd TIHE:dd:dd TYPE:oe ID:hh<lOST:ddd CP-ABEND:hhhh> 
<ERROR DESCRIPTION> <REF. CODE IN CHAR.> CCCCCCCC 

~IOSCHK: hhhh CPllPl: hh 01: hh 1·11,1: hh CHt-1: hh CHCV: hhhh CHIOP: hhhhhhhh 
HODULE:hhhhhhhh DUNP:hh hh IA:hhhhhhhh HS:hhhhhhhh RS:hhhh 
DIV:hhhh EIRV:hh IOIRV:hh PIRV:hh PSCI:hhhhhhhh OP:hhhhhhhh 

REGS:hhhhhh hhhhhh hhhhhh hhhhhh hhhhhh hhhhhh hhhhhh hhhhhh 
hhhhhh hhhhhh hhhhhh hhhhhh hhhhhh hhhhhh hhhhhh hhhhhh 

(Here are displayed the two lines of the changing part - group 1, 2 
or 3- the groups are described below) 

Changing Part of MOSS BER Type 01 10 00 

1. Errors about the PCAs (hex codes A01-AOF), the DFA or TOO (hex codes 
ABO, AAA, and Dxx), and MOSS BER Type 01 10 BO: 

DFA:hh hh hh TOD:hh 
PCA1:hh hh hh hh hh PCA2:hh hh hh hh hh PCA3:hh hh hh hh hh 

2. Errors about the MCCU-A (hex codes A 10 to AB3): 

MCCU A:hhhh hhhh hhhh hhhh hhhh hhhh SWAD: 0000 (not used) 

3. Errors about the MCAD, without any register displayed (hex codes AB4 to 
ABC, and AAB to CFF ): 

MCAD:hh hh hh hh hh hhhh hh hhhh hh 
SNAP:hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh 

MOSS BER Type 01 10 00 - Field Description 
Table 11-10 (Page 1 of 2). MOSS BER Type 01 ID 00 Field Description 

Field Name Meaning Refer to 

MOSS-CHECK MOSS error code. Page 11-41 
EIRV Error Interrupt request vector Page 11-45 
DIV Diagnostic information vector Page 11-45 
IOIRV 1/0 Interrupt request vector Page 11-45 
PIRV Program Interrupt request vector Page 11-45 
CPLLPL Current/last Priority level Page 11-45 
CM Common mask Page 11-45 
MM Master mask Page 11-45 
CHM Channel mask Page 11-45 
CHCV Channel control vector Page 11-46 
IA Instruction address of the last level Interrupted by Page 11-46 

level 0 
PSCI Program status code indicator of the Interrupted level Page 11-46 
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MOSS BER (10 00) 

Table 11-10 (Page 2 of 2). MOSS BER Type 01 10 00 Field Description 

Field Name 

LOPC 

MS 
RS 
OP 
SNAP 
STAT CNT 
CHIOP 
DUMP 
EIRV1 
10lRV1 
PIRV1 
DIV1 
LOPC1 
PCA1 
PCA2 
PCA3 
MCCU-A 
SWAD 
MCAD 
DFA 
TOO 
REGS 

Meaning 

Last operation code. 

Mam storage address (panty detected) 
Register storage address (panty detected In MSC) 
Op code at error time 
Snapshot dump 
Error count for each adapter 
CHIO pOinter register (current) 
Dumpll M L request 
EIRV In case of MOSS level 0 re-entry. 
101 RV In case of MOSS level 0 re-entry 
PIRV In case of MOSS level 0 re-entry 
DIV In case of MOSS level 0 re-entry 
Last operation code (level 0 re-entry) 
PCA 1 status registers 
PCA2 status registers 
PCA3 status registers 
MCCU-A status registers 
Not used 
MCAD status registers 
OFA status registers 
TOO status register 
MOSS processor registers 

Refer to 

Page 11-46 

Page 11-50 

Page 11-47 
Page 11-45 
Page 11-45 
Page 11-45 
Page 11-45 
Page 11-45 
Page 11-49 
Page 11-49 
Page 11-49 
Page 11-47 

Page 11-48 
Page 11-49 
Page 11-50 
Page 11-46 

BER TYPE 01 ID 00 Error Code Description 

The encoding of the MOSS-CHECK bytes is explained on page 11-31. 

Table 11-11 (Page 1 of 4). MOSS BER Type 01 ID 00 Error Codes pescription 

Field Name Hexa MOSS Description 
Code Check 

Code 
(Hexa) 

PCA1 A01 0580 Adapter down 
A02 0000 Pia bus check (Inbound panty) 
A03 0001 Pia bus check (adapter not detected) 
A04 0010 Pia time out (outbound address panty check) 
A05 0011 Pia time out (outbound cmd/data panty check) 

PCA2 A06 0080 Adapter down 
AO? 0800 Pia bus check (Inbound panty) 
A08 0801 Pia bus check (adapter not detected) 
A09 0810 Pia time out (outbound address panty check) 
ADA 0811 Pia time out (outbound cmd/data panty check) 

PCA3 AOB 1580 Adapter down 
AOC 1000 Pia bus check (Inbound panty) 
AOO 1001 Pia bus check (adapter not detected) 
AOE 1010 Pia time out (outbound address panty check) 
AOF 1011 Pia time out (outbound cmd/data panty check) 
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MOSS BER (10 00) 

Table 11-11 (Page 2 of 4). MOSS BER Type 01 ID 00 Error Codes Description 

Field Name Hexa MOSS Description 

;f-
I 

'~---
Code Check 

Code 
(Hexa) 

MCCU-A A10 1D80 Adapter down 
A11 1 D81 Adapter down (too many spunous error) 
A12 1C60 Adapter cfleck (bus counter panty) 
A13 1C61 Adapter check (MIOC/CCU time out panty) 
A14 1AOO CH 10 bus check 
A15 1A10 CHIO time out 
A16 1A20 CHIO storage ECC (RS data panty dunng MS) 
A17 1A21 CHIO storage ECC (multiple bits In DIV) 
A18 1A22 CHIO storage ECC (no bit In DIV) 
A19 1A30 CHIO exception address (MS data access) 
A1A 1A31 CHIO exception oper (CHCV Invalid) 
A1B 1A32 CHIO exception register (CHP 0-7 not zero) 
A1C 1A33 CHIO exception spec (InV addr MS data access) 
A1D 1A34 CHIO exception (multiple bits In DIV) 
A1E 1A35 CHIO exception (no bit In DIV) 
A1F 1A50 CHIO Internal check (cache panty) 
A20 1A51 CHIO Internal check (InV addr on CHP access) 
A21 1A52 CHIO Internal check (multiple bits In DIV) 
A22 1A60 CHIO adapter check (step counter panty) 
A23 1A61 CHIO adapter check (hw/burst counter panty) 
A24 1A62 CHIO adapter check (CCU busy time out) 
A25 1A63 CHIO adapter check (MIOC time out) 
A26 1A64 CHIO adapter check (MIOC panty check In) 
A27 1A65 CH 10 adapter check (M 10C panty check out) 
A28 1A66 CHIO adapter check (adapter failure) 
A29 1A67 CHIO adapter check (multiple bits In STAT register) 
A2A 1A68 CHIO adapter check (no CHIO In progress In ACB) 
A2B 1AAO CHIO (multiple bits In EIRV) 
A2C 1AA1 CHIO (no CHIO In progress In ACB) 
A2D 1960 Dev adapter check (step counter panty) 
A2E 1961 Dev adapter check (MIOC time out) 
A2F 1962 Dev adapter check (MIOC panty check In) 

A30 1963 Dev adapter check (M 10C panty check out) 
A31 1964 Dev adapter check (adapter failure) 
A32 1965 Dev adapter check (multiple bits In STAT register) 
A33 1966 Dev adapter check (no CAC running) 
A34 1800 PIO bus check (Inbound panty) 
A35 1801 PIO bus check (adapter failure) 
A36 1802 PIO bus check (adapter not detected) 
A37 1810 PIO time out (invalid command) 
A38 1811 PIO time out (outbound panty check) 
A39 1812 PIO time out (adapter not detected) 
A3A 1813 PIO time out (adapter failure) 
A3B 1814 PIO time out (multiple bits In STAT register) 

MCAD A84 3580 Adapter down 
A85 3000 PIO bus check (Inbound panty) 
A86 3001 PIO bus check (adapter failure) 
A87 3002 PIO bus check (adapter not detected) 
A88 3010 PIO time out (invalid command) 
A89 3011 PIO time out (outbound panty check 
A8A 3012 PIO time out (adapter not detected) 
A8B 3013 PIO time out (adapter failure) 
A8C 3013 PIO time out (multiple bits In STAT register) 

( 
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Table 11-11 

Field Name 

OFA 

TOO 

PCC 

UC bus 

Register 
storage 

Storage 

Loop 

MOSS code 

Olag 

LevelO 

MOSS BER (10 00) 

(Page 3 of 4). MOSS BER Type 01 ID 00 Error Codes Description 

Hexa MOSS Description 
Code Check 

Code 
(Hexa) 

A80 3080 Adapter down 
A8E 3AOO CHIO bus check 
A8F 3A10 CHIO time out 
A90 3A20 CHIO storage ECC (RS data panty dUring MS) 
A91 3A21 CHIO storage ECC (multiple bits In OIV) 
A92 3A22 CHIO storage ECC (no bit In OIV) 
A93 3A30 CHIO exception (oper CHCV invalid) 
A94 3A31 CHIO exception (register CHP 0-7 not zero) 
A95 3A32 CHIO exception (spec InV addr MS data access) 
A96 3A33 CHIO exception (address MS data access) 
A97 3A34 CHIO exception (multiple bits In OIV) 
A98 3A35 CHIO exception (no bit In OIV) 
A99 3A50 CHIO Internal check (cache panty) 
A9A 3A51 CHIO Internal check (Inv addr on CHP access) 
A98 3A52 CHIO mternal check (multiple bits In OIV) 
A9C 3AAO CHIO multiple bits In EIRV 
A90 3AA1 CHIO no CHIO In progress In AC8 
A9E 3800 PIO bus check (Inbound panty) 
A9F 3801 PIO bus check (adapter failure) 
AAO 3802 PIO bus check (adapter not detected) 
AA1 3810 PIO time out (invalid command) 
AA2 3811 Pia time out (outbound address panty check) 
AA3 3812 Pia time out (outbound cmd/data panty check) 
AA4 3813 PIO time out (adapter failure) 
AA5 3814 Pia time out (multiple bits In STAT register) 

AA6 4580 Adapter down 
AA7 4000 Pia bus check (Inbound panty) 
AA8 4001 Pia bus check (adapter not detected) 
AA9 4010 Pia time out (outbound address panty check) 
AAA 4011 Pia time out (outbound cmd/data panty check) 

AA8 4880 Adapter down 
AAC 4BOO M M 10 wnte error 
AAO 4B10 MMIO time out 
AAE 4B30 MMIO exception (address) 
AAF 4B20 MMIO read error 
ABO 4BAO M M 10 not authonzed on thiS level 

AB1 5580 Adapter down 

AB2 5820 Pia storage ECC (MPC data panty) 
AB3 5821 Pia storage ECC (MSC data panty) 
AB4 5822 Pia storage ECC (unresolved) 
AB5 5C20 Storage ECC (dUring PSV swap) 

AB6 6220 CHIO storage ECC (data panty) 
AB7 6520 Storage ECC (data panty) 
AB8 6521 Storage ECC (I-fetch panty) 

AB9 60AO Detected 

ABA 7590 Pgm error (10 address not authonzed) 

ABB 7C90 Pgm error (PaR/start unresolved) 

ABC 8590 Pgm error (WHO invalid In CPRET) 
ABO 8591 Pgm error (WHO invalid In PPRET) 
ABE 8592 pgm error (WHO invalid In XPRET) 
ABF 8593 Pgm error (program state unexpected) 
ACO 8594 Pgm error (invalid adapter 10 In CHGHOBUS) 
AC1 8595 Pgm error (RAM processor state unexpected) 
AC2 8596 Pgm error (ROS processor state unexpected) 
AC3 8597 Pgm error (CALL stack full) 
AC4 8598 Pgm error (RET stack empty) 
AC5 8599 Pgm error (error code not In BER table) 
AC6 859A Pgm error (MOSS IMLed routine before IML) 
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Table 11-11 (Page 4 of 4). MOSS BER Type 01 ID 00 Error Codes Description 

Field Name Hexa MOSS Description 
Code Check 

Code 
(Hexa) 

Unexpected AC7 8A40 CHIO 
AC8 8DAO Interrupt level 0 
AC9 8060 101 RV Interrupt level 0 
ACA 8800 Pia bus check (no last level) 
ACB 8801 Pia bus check (not 10 Instruction) 
ACC 8802 Pia bus check (on level 2) 
ACO 8803 Pia bus check (unexpected on level 6) 
ACE 8810 Pia time out (no last level) 
ACF 8811 Pia time out (not 10 instruction) 
ADO 8812 Pia time out (on level 2) 
AD1 8813 Pia time out (unexpected on level 6) 
AD2 8C70 PIRV program request 

Unresolved AD3 9530 Exception address (I fetch) 
AD4 9531 Exception address(MS data access) 
AD5 9532 Exception fixed pOint overflow 
AD6 9533 Exception (InV addr on non MS access) 
AD7 9534 Exception (multiple bits In DIV) 
AD8 9535 Exception (multiple bits In EIRV) 
AD9 9536 Exception oper (invalid opcode) 
ADA 9537 Exception register (precIsion) 
ADB 9538 Exception spec (InV addr on I fetch) 
ADC 9539 Exception spec (InV addr on MS data access) 
ADD 953A Exception spec (InV addr on non GPR access) 
ADE 953B Exception spec (InV execution of kl) 
ADF 953C Exception spec (PSV bits 40-44-47 not zero) 
AEO 9550 Internal check (cache register partty check) 
AE1 9551 Internal check (InV address on GPR access) 
AE2· 9552 Internal check (Inv address on PSV swap) 
AE3 9553 Internal check (multiple bits In DIV) 
AE4 9554 Internal check (multiple bits In EIRV) 
AE5 9520 Storage ECC (multiple bits In DIV) 
AE6 9521 Storage ECC (multiple bits In EIRV) 
AE7 9522 Storage ECC (no bit In DIV) 

Specific Cxx 76xx PIRV (abend request) 
Dxx 3Cxx Disk adapter return code 
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MOSS BER (10 00) 

BER Type 01 10 00 - Fields Details 

Some of the following fields may not appear on the ELD detail display, but they 
are part of the BER and they are listed as they appear in the BER file. See the 
section 'BER Formats on Disk' page 11-99 

Tabie 11-12 (Page 1 of 6). BER Type 01 ID 00 Field Details 

Field Name Bit Pattern Description 

DIV (byte 1) Diagnostic information 

00 .. .... Sector must be zero 
· . 1 . ... . Error occurred dUring main store operation. 
· .. 1 .... Error occurred dUring a register backing store opera-

tion 
.... 0000 DMA Identification must be zero 

DIV (byte 2) Sector specifIcation 

1 ... ... . Exception memory subsystem detected an invalid 
address 

· 1 .. ... . Error occurred dUring a PSV swap operation 
· . 1 . ... . Operation exception: attempt to execute an invalid 

instruction 
· .. 1 .... A register precIsion occurred (result> 24 bits) 
... . 1 ... Address exception: address> X7FFFFF' or 

wrapped to zero 
... . · 1 .. Error occurred dUring an instruction fetch 
... . · . 1 . Fixed pomt overflow 
.... · .. 1 External error loaded m EIRVIDIV 

EIRV Error Interrupt request vector 

1 ... .... I/O control check 
· 1 .. .... Time out check 
· . 1 . ... . Storage data/ECC check 
· .. 1 .... Exception (addr,op,spec.) 
... . 1 ... Channel I/O check 
.... · 1 .. Internal control check 
.... · . 1 . Instruction address modifier (IA POints to the begin-

ning of the instruction) 
.... ... 0 Unused (must be zero) 

10lRV I/O Interrupt request vector 

1 ... ... . MCC adapter check 
· 1 .. ... . MCC high level Interrupt or 100 ms timer mterrupt 
.. 0 . ... . Power control Interrupt request 
· .. 1 .... MCA Interrupt request 
... . 1 ... MeC low level Interrupt 
... . · 1 .. DFA mterrupt request 
.... .. 00 Unused (must be zero) 

PIRV Programmed Interrupt request vector 

1 ... ... . MOSS error level 0 handler 
· 1 .. .... MOSS error level 0 process 
· . 1 . .... Power control Interrup request 
· .. 1 .... MOSS MCA level 3 handler 
.... 1 ... MOSS MAC level 4 handler 
... . · 1 .. MOSS DFA levelS handler 
... . · . 1 . MOSS Supervisor level 6 and task scheduler 
.... · .. 1 MOSS tasks level 7 programs 

CPLLPL Currentllast Priority level 
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MOSS BER (10 00) 

Table 11-12 (Page 2 of 6). BER Type 01 ID 00 Field Details ( 
Field Name Bit Pattern Description 

0 ... ... . Unused (must be zero) 
· xxx .... Current Priority level (000 to 111) 
... . O •.. Unused (must be zero) 
.... · xxx Last Priority level (000 to 111) 

CM Common mask Interrupt vector 

1 ... .... Level a enabled 
· 1 .. ... . Level 1 enabled 

· . 1 . ... . Level 2 enabled 
· .. 1 .... Level 3 enabled 
.... 1 ... Level 4 enabled 
... . · 1 .. Level 5 enabled 
... . · . 1 . Level 6 enabled 
..... · .. 1 Level 7 enabled 

MM Master mask Interrupt vector 

0000 000. Unused (must be zero) 
.... · .. 1 Enabled 

CHM Channel mask Interrupt vector 

0000 000. Unused (must be zero) 
.... · .. 1 Enabled 

CHCV Channel control vector 

0000 o ... Unused (must be zero) 
... . · x .. Channel pOinter number 

a = CPR within set 12-15 
1 = CPR within set 8-11 

... . .. x . Indirect operation 
a = Mode determined by bit 1.1 
1 = I ndl rect mode 

'" . ... x a = Short address 
1 = Long address 

CHCV (byte 2) 
x ... '" . a = Write 

1 = Read 
· x .. ... . a = Indirect mode 

(Must be a If bit 0.6 IS 1) 
1 = DI rect mode 

· . x x x x x. CHCV pOinter number 
.... ... x a = CHCV (0-6) used 

1 = CHCV (0-6) not used 

IA Interrupted address 

byte 1 0000 0000 Unused (must be zero) 
bytes 2-4 Address 

PSCI Program status code indicator register space 

byte 1 0000 0000 Unused (must be zero) 
byte 2 0000 O .. a Unused (must be zero) 

.... · 1 . 1 Restricted address branch mode (64 K domain only) 

· . · . 1 . Master mode PIO and reg indirect 
byte 3 1 ... ... . Z indicator 

· 1 .. .... H Indicator 
.. xx xxxx Secondary set number 

byte 4 1 ... ... . C indicator 
· 1 .. ... . V indicator 
· . xx xxxx Primary set number 

LOPC 1 Last operation code address 

bytes 1-2 hh hh 1 st part of the address 
bytes 3-4 hh hh 2nd part of the address 

11-46 IBM 3745 Hardware Maintenance Reference (HMR) 

--~---~~-------------------------------------------



MOSS BER (10 00) 

o Table 11-12 (Page 3 of 6). BER Type 01 ID 00 Field Details 

Field Name Bit Pattern Description 

REGS Registers of Interrupted level 

28-51 Prim. set xxxxxx xxxxxx 
52-75 Sec. set xxxxxx xxxxxx 
Dump MOSS dump/IML Info 

IML Informa- 1 ... ... . Dump requested 
tlon 

(IML request) · 1 .. ... . Re-IML requested 
· . 00 .... Unused (must be zero) 

'" . xxxx Re-IML count 

DUMP status MOSS dump file status 

0000 0000 File free 

'" . · .. 1 Enabled 

MCCU A MCCU A status register a 
byte 1 1 ... ... . MOSS Inoperative o 

· 1 .. ... . Step/bus counter panty 
· . 1 . ... . MIOC/CCU counter panty 
· .. 1 .... HW/burst counter panty 
.. . 1 ... CCU busy time out 

'" . · 1 .. MIOC time out 
'" . · . 1 . M IOC panty check In 

'" . · .. 1 MIOC panty check out 
byte 2 1 .. . ... Invalid PIO Crnd 

· 1 .. .. . UC bus pat Ity check 
.. x . ... . Unused 
· .. 1 .... MIOC busy 
'" . 1 ... CHIO halt 
'" . · 1 .. EqUipment check 
'" . · . 1 . Enable Interrupt level a o 
'" . · .. 1 Interrupt level a (read only) 

MCCU A MCCU A status register 1 

byte 3 xxxx x ... Unused 
'" . · 1 .. Enable CCU HLiR 
'" . .. xx Unused 

byte 4 xxxx x ... Unused 
'" . · 1 .. CCU HLiR 
'" . · . 1 . Enable all Interrupts 

'" . · .. 1 Interrupt level 1 

MCCU A MCCU A status register 4 10 
byte 5 xxx . ... . Unused 

· .. 1 .... Enable cycle steal end 

'" . 1 ... Enable CCU LLI R 
... . · 1 .. Enable CSP IOC1 Interrupt 
.... .. xx Unused 

byte 6 1 ... ... . Programm walt 
· xx . ... . Unused 
· .. 1 .... Cycle steal end 

'" . 1 ... CCU LLiR 

'" . · 1 .. CSP IOC1 Interrupt 

'" . .. x. Unused 

'" . · .. 1 Interrupt level 4 

MCCU A MCCU A MMOD register 

byte 7 x ... ... . Unused 
· 1 .. .... Step a 
· . 1 . .. , . Step 1 

· .. 1 .. , . Freeze o 
'" . 1 ... MIOC direct oper mode 
... . · 1 .. MIOC write mode (CHIO) 

! 

'" . · . 1 . MIOC read mode (CHIO) 
.... · .. 1 DREG full 
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MOSS BER (10 00) 

Table 11-12 (Page 4 of 6). BER Type 01 ID 00 Field Details 

Field Name Bit Pattern Description 

byte 8 Reserved for diagnostics 
x ... "' .. Panty prediction dlag 1 
· 1 .. .... . Panty prediction dlag 0 
· . 1 . .... . MIOC dlag 2 
· .. 1 .... MIOC dlag 1 

... . 1 ... MIOC dlag 0 

... . · 1 .. MOSS dlag 2 

... . · . 1 . MOSS dlag 1 

.... · .. 1 MOSS dlag 0 

byte 9 x~xx xxxx MCCU A count regIster 

byte 10 xxxx xxxx MCCU A count register 
byte 11 xxxx xxxx CHCV register 
byte 12 xxxx xxxx CHCV register 

MCAD (byte 1) MCAD INTP1 register 

1 ... .... Invalid Pia command 
· 1 .. .... UC bus panty check 
.. xx x ... Unused 
... . · 1 .. EqUipment check 

... . · . 1 . Enable Interrupt level 1 

.... · .. 1 Interrupt level 1 

MCAD (byte 2) MCAD EINTP1 register 

1 ... ... . Enable timer 
· 1 .. .... Enable CADS 5-8 HLIR 
.. xx .... Unused 
.... 1 ... 100 ms timer 
... . · 1 .. CADS 5-8 HLIR 
.... .. xx Unused 

MCAD (byte 3) MCAD INTP4 re,glster 

1 ... ... . Enable fault flags 
· 1 .. ... . Enable CADS 5-8 LLIR 
.. xx .... Unused 
... . 1 ... Fault flags 
... . · 1 .. CADS 5-8 LLIR 
... . .. x . Unused 
.... ... 1 Interrupt level 4 

MeAD (byte 4) MeAD sense fault flags 

xx .. ... . Unused \ 
· . 1 . .... Fault ENA/REST 5-6 
· .. 1 .... Fault ENA/REST 7-8 
..... xxxx Unused 

MeAD (byte 5) MCAD diagnostics register 

1 ... .... . All CAs disabled 
· xxx .... Unused 
..... xxxx Force error 

MCAD (byte 6) MCAD sense CA enable 

xxxx ...... Unused 
... . 1 ... CA 5 enabled 
..... · 1 .. CA 6 enabled 
.... . · . 1 . CA 7 enabled 
...... · .. 1 CA 8 enabled 

MCAD (byte 7) Unused 

MCAD (byte 8) MCAD CAM paR register 

xxxx ....... Unused 
..... .. 1 ... CADS 5-8 nohold (reset bv 'reset adoter' cmd) 
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MOSS BER (10 00) 

Table 11-12 (Page 5 of 6). BER Type 01 ID 00 Field Details 

Field Name Bit Pattern 

· x .. 

· . 1 . 
· .. 1 

MCAD 

bytes 9-10 xxxx xxxx 

xxxx xxxx 

Description 

Unused 

CADS 5-8 MOSS paR (reset by 'reset adapter' cmd) 
Unused 

MCAD ENCA register 

Each bit enables a CA from 5 to 8 

MCAD MCAD CARST register 

bytes 11-12 xxxx xxxx 
xxxx xxxx 

Each bit resets a CA from 5 to 8 

PCA1, PCA2, or PCA1, PCA2, or PCA3 basIc status register 
PCA3 

byte 1 

byte 2 

byte 3 

byte 4 

byte 5 

DFA (Byte 1) 

1 ... 
.1 .. 
· . 1 . 
· .. 1 

1 ... 
· 1 .. 
· . 1 . 
· .. 1 

1 ... 
· 1 .. 
· . 1 . 
'" x 

1 ... 
· 1 .. 
· . 1 . 
· .. 1 

1 ... 
· 1 .. 
· . 1 . 
· .. 1 

1 ... 

· 1 .. 
· . 1 . 
... 1 

1 ... 

· 1 .. 
· . 1 . 
· .. 1 

x ... 
· xx. 
· .. 1 

1 ... 
.0 .. 
· . 1 . 
· .. 1 

1 ... 
· 1 .. 
.. 1 . 
· .. 1 

xx ..... . 

· . 1. . ... 

Input request 
Output request 
DCE Interrupt 
TImer Interrupt 
Exception 
EqUipment check 
Enable 
Interrupt request 
PCA1, 2,or 3 A status register 
Overrun 
Underrun 
Receive clock running 
SDLC invalid sequence 
SDLC flag 

Invalid character 
Break byte detected 
Adapter In sync 
PCA A control register 
Recel ve mode 
Transmit mode 
Inhibit zero Insert 
Mode select 
Code length 
NRZl/preak 
PCA M status regIster 
Data set ready 
Clear to send 
Receive line signal det 
Ring indicator 
Data set ready transit 
Unused (must be zero) 
RLSD transition 
Clear to send transition 
PCA M control regIster 
Data terminal ready 
Request to send 
Wrap 
Test 
Select stand by 
Select half-speed 
New sync 
DCE Interrupt disable 

DFA baSIC status register 

Attachment status: 

• 00:;::: Idle 
• 0 1 = busy attention loaded 
• 1 0 = busy reset 
• 1 1 = busy CHIO 

UC bus nantv check 
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Table 11-12 (Page 6 of 6). BER Type 01 ID 00 Field Details 

Field Name Bit Pattern Description 

· .. 1 .... Invalid Pia command 
... . 1 ... CH10 halt 

... . · 1 .. Equipment check 

... . · . 1 . Enable 

.... · .. 1 Interrupt request 

DFA (byte 2) DFA attention register 

1 ... ... . Command control block 

· 1 .. ... . Command specification 
· . 1 . ... . Sense summary block 
· .. 1 .... Data request bit 
... . 1 ... Dnve select high bit 
... . · 1 .. On ve select low bit 
.... · . 00 Unused (must be zero) 

DFA (byte 3) DFA mterrupt status register 

1 ... ... . Termmatlon .error 
· 1 .. ... . Invalid command 
· . 1 . ... . Command reject 
· .. 1 .... Panty error 
... . 1 ... Dnve select high bit 
... . · 1 .. Dnve select low bit 
... . · . 1 . ERP Invoked 
.... · .. 1 EqUipment check 

TOO TOO status register 

0000 O ... Unused (must be zero) 
.... · 1 .. EqUipment check 
.... · . 1 . Enable 
.... · .. 1 Interrupt request 

SNAP Snapshot dump (abend) 

byte 1 OOOx xxxx Length of snapshot 
bytes 2"27 xxxx xxxx Dump 
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MOSS BER (10 01) 

MOSS BER Type 01 10 01 

Format foM1: see page 11-99. MOSS microcode level 1 generates the fol­
lowing BER: 

ELD DETAIL 
SEL#:hhhh FLAG:hh DATE:dd/dd TIHE:dd:dd TYPE:Ol 10:01 
LVLI < error description line> <REFER. CODE IN CHAR.> CCCCCCCC 

\O!HO-\oJHAT: bbbbbbbb -CHECK: hh -ABEllO: hh 
HCCUA REGS:hhhh hhhh hhhh hhhh hhhh hhhh CHSA:bbbbbbbb 
X75:hhhhhh X76:hhhhhh LSR:hhhhhh CP-ABEND:hhhh TA:hhhh STATUS:bbbbbbbb 

HCCUB REGS:hhhh hhhh hhhh hhhh hhhh hhhh CHSA:bbbbbbbb 
X75:hhhhhh X76:hhhhhh LSR:hhhhhh CP-ABEND:hhhh TA:hhhh STATUS:bbbbbbbb 

HCAD REGS:hh hh hh hh hh hhhh hh hhhh hhhh 
CCU:hh IOC:hh NUtI:hh 

===> 

Fl:END F2:HENU2 F3:ALARM F4:SUHHARY F5:LIST F7:PREVIOUS F8:NEXT 

Note: All values except the fields 'WHO' and 'WHAT' are in hexadecimal nota­
tion (X'Q' to X'F'). 

MOSS BER Type 01 10 01 - Field Description 

Table 11-13. MOSS BER Type 01 ID 01 Field Description 

Field Name 

WHO 
WHAT 
ABEND 

CMSA 
CHECK 
STATUS 
X75 

X76 

TA 
LSR 
MCCUA 
MCCUB 
MCAD 
CCU 

lac 

NUM 

Meaning 

In binary (first part of error explanation) 
In binary (second part of error explanation) 
Level 1 abend codes: 

· 4E = Permanent H LI R 
· 4F = Too many SpUriOUS errors 
· FF = No abend code 

CCU to MOSS status register A (X'11 ') 
Error 
Level 1 status 
X'75' - Ala CSCW byte X, byte 0, byte 1 (only used With 
error code 07, program request IPL) 
X'76' - lac level 1 Interrupt request (only used With error 
code 07, program request IPL) 
TA register 
Local store register 
MOSS to CCU A registers 
Not used (all fields not significant) 
MOSS to CA registers 
CCU selected for CA 

• hh = 01: CCUA 

• hh = 02: CCUB 
lac selected for CA 

• hh = 01: IOC1 

• hh = 02: IOC2 
CA number 

Refer to 

Page 11-52 
Page 11-52 

Page 11-52 
Page 11-52 
Page 2-24 

Page 2-24 

Page 2-20 
Page 11-47 

Page 11-48 
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MOSS BER (10 01) 

MOSS BER Type 01 ID 01 - Field Details 

Some of the following fields may not appear on the ELD detail display, but they 
are part of the BER and they are listed as they appear in the BER file. See the 
section 'BER Formats on Disk' page 11-99 

Table 11-14. MOSS BER Type 01 ID 01 Field Details 

Field Bit pattern Meaning 
Name or 

Hex value 

WHO Gives the origin of the error 
0000 Unresolved 
0001 CCU A 
0010 Unused 
0011 CADS1 
0100 CADS2 
0101 Timer 
0110 MCAD 
0111 Unused 
1000 CCU A power OFF 
1001 Unused 

WHAT Gives the type of error 
0000 Unused 
0001 Under dlags 
0010 CCU hardcheck 
0011 Program IPL request 
0100 Host IPL request 
0101 Multiple IPL request 
0110 I/O error alert 
0111 CCU stop 
1000 IOC operation error 
1001 Address exception 
1010 Operation check 
1011 CADS MIOH error 
1100 Timer Interrupt 
1101 Unresolved 
1110 CCU power OFF 

Check 
00 No error on level 1 
01 MOSS OK 
02 Adapter OK 
03 No error dUring CH 10 

04 Unable to reset HLiR 
05 CCU not IPLed 
06 IPL already In progress 
07 Unable to read CCU information 
08 Unable to read adapter registers 
09 Unable to read CCU registers 
OA Multiple bit In CMSA 
OB No bit In CMSA 
OC CAC not running 
00 Unexpected Interrupt 
OE Unresolved Interrupt 
OF No Interrupt In AMAC card 
10 No Interrupt In 101 RV 
11 No action for MOSS level 1 

218-219 Count 197-213 SCB 

Status 20 CCUAIB X76' 
40 CCUAIB CMSA 
80 MCCUAIB status Register 1 

Note: For the list of suspected FRUs, refer to the MIP. 

11-52 IBM 3745 Hardware Maintenance Reference (HMR) 

( 

11, 



o 

o 

o 

o 

MOSS BER (10 02) 

MOSS BER Type 01 ID 02 

Format foM2: see page 11-100. The MOSS microcode generates the following 
BERs when an error occurs during CCU/MOSS exchanges. 

ELD DETAIL 
SEL#:hhhh FLAG:hh DATE:dd/dd TIHE:dd:dd TVPE:Ol ID:02 
HIOC < error description line> <REFER. CODE IN CHAR.> CCCCCCCC 

HOSS-CHECK:hh ADNO:hh CHD:hh PIRV:hh IOIRV:hh CHSB:hh STAC:hh 
CAC-RC:hh STATI:hhhh STAT4:hhhh ADDR:hhhhhhhh 
PCW:hhhhhhhh hhhhhhhh hhhhhhhh FLAGS:hh CA:hh 

===> 

FI:END F2:HENU2 F3:ALARH F4:SUHHARV F5:LIST F7:PREVIOUS F8:NEXT 

MOSS BER Type 01 ID 02 - Field Des~ription 
Table 11-15. MOSS BER Type 01 ID 02 Field Description 

Field Name 

CMD 
MOSS-CHECK 
CA 
ADNO 

PIRV 
10lRV 
CMSB 
CAC-RC 
STAT1 
STAT4. 
ADDR 
FLAGS 
STAC 
PCW 

Mean.ing 

Logical command (used In the error description line) 
Error code (used In the error description line) 
Channel adapter number (1 to 16) 

• CA adpapter number, or 
• Adapter CCU number (05 for CCUA, 06 for CCUB) or 
• SWitch CCU adapter on IOC1 (40). See page ILPGHRVI 
• SWitch CCU adapter on IOC2 (CO). See page ILPGHRVI 

Programmed Interrupt request vector 
I/O Interrupt request vect<:>r 
CCU to MOSS status register B (X'06') 
CAC return code or error code 
MCC status reg 1 
MCC status reg 2 
PCW list address. 
Adapter control block flags 
CCU to MOSS C register 
Program control word. Command sent by the CCU. 

Refer to 

Page 11-54 
Page 11-54 

Page 11-45 
Page 11-45 

Page 11-54 
Page 11-47 
Page 11-47 
For PE only 
page 11-55 

For PE only 
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MOSS BER (10 02) 

MOSS BER Type 01 10 02 - Field Details 

S~me of the following fields may not appear on the ELD detail display, but they 
are part of the BER and they are listed as they appear in the BER file. See the 
section 'BER Formats on Disk' page 11-99 

Table 11-16 (Page 1 of 2). MOSS BER Type 01 ID 02 Field Details 

Field Bit Pattern Meaning 
Name or 

Hex Value 

CMD Logical command 
01 Read B register error Impossible 
02 M lac request 
04 Interrupt level 4 processing 
08 Display registers 
20 Control program buffer reading 
21 Control program buffer writing 
40 Out mailbox request 
41 Out mailbox response 
80 In mailbox request 
81 In mailbox response 
90 CH 10 command 

MOSS-CHECK Error codes 
01 LSSD string select error 
02 Invalid PCW request 
04 Invalid out-mailbox request 
08 In-mailbox time out response 
10 Unexpected in-mailbox response from CP 
20 Unresolved Interrupt 
21 C-clock stop 
22 Invalid Interrupt level 4 
40 CCU busy bit ON 
41 DeVices busy bit ON 
42 CCU power down 
80 PhYSical error reported 
86 CHIO assynchronous error 
87 CHIO synchronous error 
88 CHIO time out 

CAC-RC CAC return code or error code 
00 Return code OK 
01 Adapter down 
02 LSSD string 10 error 
03 LSSD reSidual count 
04 CCU busy bit ON 
05 DeVice busy bit ON 
06 lac error 
07 Op check 
08 Exception 
09 Scanner error 1 
OA CHIO abort 
OB Unexpected Interrupt 
OC I/O Interrupt canot be reset 
20 CADS to MOSS level 1 
40 Abend request 
80 CCU power down 
81 Invalid PCW 
FF Abort 
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MOSS BER (10 02) 

o Table 11-16 (Page 2 of 2). MOSS BER Type 01 ID 02 Field Details 

Field Bit Pattern Meaning 
Name or 

Hex Value 

FLAGS Adapter control block flags 
80 
40 Adapter down 
20 Adapter checkpoint retry 
10 Adapter Xparent retry thresh. 
08 Time out on adapter 
04 Mall box In request 
02 Timer set for mall box In 

01 Moss Off Ime Cmd In mall box 
81 Moss On line Cmd in mall box 
82 CHIO opereation In process 
83 Timer set for CHIO ope 

CH 10 retry has been done 

o 

1,1 

o 
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MOSS BER (10 03) 

MOSS BER Type 01 10 03 

Format foM3: see page 11-100. The MOSS microcode generates the following 
BERs when an error occurs in the disk/diskette drive or disk drive adapter. 

ELD DETAIL 
SELh:hhhh FLAG:hh DATE:dd/dd TIME:dd:dd TVPE:Ol 10:03 
< error description line> <REFER. CODE IN CHAR.> cceeeeee 
MOSS-CHECK:hh DEV:hh FILE:hhhhhhhh eMD:hh REQ:hh 
F:hh CNT:hh ARC:hh BSTAT:hhhh ADDR:hhhhhhhh 
BCLE:hhhhhhhh hhhhhhhh SSB:hhhhhhhh hhhhhhhh hhhhhhhh 

===> 

Fl:END F2:I.JENU2 F3:ALAR~1 F4:SUI·1I1ARY F5:LIST F7:PREVIOUS F8:NEXT 

MOSS BER Type 01 10 03 - Field Description 
Table 11-17. MOSS BER Type 01 10 03 Field Description 

Field Meaning Refer to 
Name 

CMD Logical command Page 11-57 
MOSS-CHECK MOSS-CHECK error codes Page 11-57 
DEV Device In error Page 11-57 
REQ Function request code (reserved) Page 11-57 
ARC Adapter return code Page 11-59 
BSTAT BasIc status register Page 11-61 
F Flag Indicator, last BCLE executed (Internal to MOSS) Page 11-57 
CMD Last BCLE command Page 11-59 
CNT BCLE-related byte count Page 11-57 
ADDR Last BCLE-related address 
BCLE Last executed buffer control list element (CAC-related Page 11-57 

information) 
SSB Sense summary block adapter status Page 11-58 
FILE File name or load module (In EBCDIC) 
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MOSS BER (10 03) 

MOSS BER Type 01 ID 03 - Field Details 

Some of the following fields may not appear on the ELD detail display, but they 
are part of the BER and they are listed as they appear in the BER file. See the 
section 'BER Formats on Disk' page 11-99 

Table 11-18 (Page 1 of 2). MOSS BER Type 01 ID 03 Field Details 

Field Bit Pattern Meaning 
Name or 

Hex Value 

MOSS-CHECK 
01 Bad track but no alternate track assigned. 
02 Alternate track successful assigned. 
03 Alternate track assignment failure. 
04 Disk or diskette down 

CMD Logical command 
00 Open 
01 Write 
02 Read 
03 Close 
04 Load 
OS Direct execute 

DEV 
01 Adapter failure for disk operations 
02 Adapter failure for diskette operations 
03 Disk drive 
04 Diskette drive 
OS Adapter or disk drive 
06 Adapter or diskette drive 
07 Diskette media (floppy disk) 

REQ Function request code 
00 Execute 
OS Read operational statistics 
07 No-op 
25 Read SCA state 
83 Open adapter 
A3 Open SCA 
AB Close SCA 
EB Terminate (adapter) 

F (flag) CAC error record 

1 ... ... . Error code Indicator 
.. 1 . ... . Last record indicator 

BCLE 
byte 0 hh Flag: 

hh = 00: No command chaining 
hh = 01: Command chaining 

BCLE 
byte 1 hh Command field 

BCLE 
bytes 2-3 hh Count field 

BCLE 
bytes 4-7 hh Data address 
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MOSS BER (10 03) 

Table 11-18 (Page 2 of 2). MOSS BER Type 01 10 03 Field Details 

Field Bit Pattern Meaning 
Name or 

Hex Value 

SSB Drive status 
byte 0 

1 ... .... .. Drive ready 
· 1 .. ...... .. Seek end (HDD only) 
.. 1 . ...... .. Write protected (FDD only) 
· .. 1 ........ Write fault (HDD only) 
...... .. 1 ... DIsk change 
...... .. · x x . Unused 
........ · .. 1 Track 0 

SSB SSB error status byte 0 
byte 1 

x ... ...... .. CRC/ECC error 
x = 0: Data 
x = 1: ID 

· 1 .. ...... .. CRC/ECC error 
· . 1 . ...... .. Address mark not found 
... 1 ........ Bad track 
...... .. 1 ... Wrong cyll nder 
". ...... · 1 .. Control address mark 
........ · . 1 . Format error 
........ · .. 1 ID not found 

SSB SSB error status byte 1 
byte 2 

x ... ...... .. Unused 
· 1 .. ........ Data adapter error 
.. 1 . ........ Retry corrected 
... 1 ........ DefectIve sector 
........ xxxx Unused 

SSB Last data adapter I D fIeld processed 
bytes 3-6 

SSB Cylinder and head location 
bytes 7-8 

SSB Number of sectors corrected by ECC 
byte 9 

SSB Number of retries 
byte 10 

SSB Processor state at reset tIme 
byte 11 

Notes: 

1. All values are in hexadecimal notation (X'D' to X'F'), except for the file 
name or module name (FILE), which is in EBCDIC. 

2. The CAC will make several retries (up to 10). The retry count contains the 
number of retries before the disk operation was successfully terminated. 

• If RCNT is lower than 10, the last 1/0 operation was successful. The 
error was intermittent. 

• If RCNT = 10, the decision (recovery or program action) is taken by the 
MOSS application that activated the diskette operation. The error is 
permanent (solid). 

11-58 IBM 3745 Hardware Maintenance Reference (HMR) 

( 



MOSS BER (10 03) 

Adapter Return Codes (AR C) o 
The error description line is built from the contents of the ARC. 

Table 11-19. MOSS BER Type 01 ID 03 Adapter Return Codes 

Field Name Hex Value Meaning 

ARC EXCEPTION/SUCCESS CLASS 

22 SCA ready (exception) 
23 SCA not ready (exception) 
30 SCA not ready (no error) 
31 Control record found 

ARC ERROR / NOT SUCCESSFUL CLASS 

SEQUENCE ERRORS 

o 01 Adapter busy-attention 
02 FRB busy. 
05 Adapter busy-CH 10 
06 Adapter busy-reset 
08 SCA 1 not open 
09 SCA 2 not open 
OA Adapter not open 
00 SCA 1 already open 
OE SCA 2 already open 

PARAMETER PROBLEMS 

11 FRB program check 
12 BCl program check 

,0 
13 Invalid PIO command 

HARDWARE AND EQUIPMENT CHECKS 

20 Undetermined equipment check (hardware error In adapter) 
28 Seek check 

DATA TRANSMISSION PROBLEMS 

30 Termination error with no specific error 
32 Sect buffer panty error 
34 Cylinder overrun 
37 HALT dunng a CHIO operation 
38 I/O bus panty error 
39 CCB with no active CSB 
3A Invalid command In CCB or SSB 
3B ERP Invoked by thresher 
3C Internal panty error 
3E Record not found 

PREEMPTIVE REQUEST CLASS 

OB Preemptive request complete 
OC Preemptive request rejected 

UOPERATOR INTERVENTION REQUIRED 

62 SCA not ready (error) 
6F Invalid diskette format 

I/O MACHINE CHECK 

76 PIO MCK (non-recursive) 
F6 PIO MCK (recursive) 

o 
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MOSS BER (10 04) 

MOSS BER Type 01 ID 04 

Format foM4: see page 11-100. The MOSS microcode generates the following 
BER when an error occurs on the console or its adapter cards: 

ELD DETAIL 
SEL#:hhhh FLAG:hh DATE:dd/dd TIHE:dd:dd TVPE:Ol 10:04 
DPLY< error description line> <REFER. CODE IN CHAR.> CCCCCCCC 

'·IOSS-CHECK:hh CIIO:hh BSTAT:hh ASTAT:hh CSTAT:hhhh HSTAT:hh 

Fl:END F2:MENU2 F3:ALARM F4:SUHHARV F5:LIST F7:PREVIOUS F8:NEXT 

MOSS BER Type 01 10 04 - Field Description 

Table 11-20, MOSS BER Type 01'/0 04 Field Description 

Field Meaning Refer to 
Name 

ASTAT Adapter error status register Page 11-60 
BSTAT CCA card baSIC status register Page 11-61 
CMD Logical command Page 11-61 
CSTAT Console status Page 11-61 
MOSS-CHECK Error code Page 11-62 
MSTAT Modem status register Page 11-62 

Note: All values are in hexadecimal notation (X'O' to X'F'). 

MOSS BER Type 01 10 04 - Field Details 

Some of the following fields may not appear on the ELD detail display, but they 
are part of the BER and they are listed as they appear in the BER file. See the 
section 'BER Formats on Disk' page 11-99 

Table 11-21 (Page 1 of 3), MOSS BER Type 01 ID 04 Field Details 

Field Name Bit Number Meaning 
or 
Hex Value 

ASTAT MOSS-CH ECK = X'OA' 
Adapter exception status 

x .. , .... Read/open halted 
,x, , ..... XMIT/RCV contention occurred 

"x . ... . BREAK character received 
,., x xxxx Unused 
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MOSS BER (10 04) 

o Table 11-21 (Page 2 of 3). MOSS BER Type 01 ID 04 Field Details 

Field Name Bit Number Meaning 
or 
Hex Value 

ASTAT MOSS-CHECK = X'OC' or '8e' 

x ... .... .. Panty error on receive data 
. x .. .... . DCE error 
.. x . ..... .. RCV line at space 
... x ....... RCV data buffer too short (overflow) 
.... . x ... Unused 
...... .. . x .. Machme check error 
..... .. .. x . RCV text time out 
...... ... x Lost data (overrun) 

ASTAT MOSS-CHECK = X'SA' 
Adapter exception status 

o x ... ...... .. Panty error on received data 
. x .. ...... . DCE error 
.. x . ...... .. RCV Ime at space 
... x ....... RCV data Ime too short 
.... " .. x ... Unused 
...... .. . x .. Machme check error 
...... .. .. x . RCV text tl me out 
........ ... x Data lost (overrun) 

,,' 
( BSTAT CCA basIc status register bit assignment 

01 Adapter Interrupt pending 
02 Adapter enabled 
04 MCPC Interrupt 

o 
OS Exception Interrupt 
10 Timer Interrupt 
20 Modem Interrupt 
40 CSR - output request 
80 CSR - Input request 

CMD Logical commands 

08 Lock keyboard 
10 Close adapter 
20 Read/wnte adapter 
40 Wnte adapter 
80 Open CCA adapter 
81 Open console 

CSTAT Console status ERROR: X'40','CO' 
Bits 
0-0 Panty bit 
0-1 Not bit 2 
0-2 Communication buffer overrun 
0-3 line panty error detected 
0-4 Command error detected 
0-5 Unused 
0-6 Keyboard locked 
0-7 Unused 

1-0 Panty bit 
1-1 Not bit 2 
1-2 Block mode 
1-3 Half-duplex mode 
1-4 Unused 
1-5 Unused 
1-6 Program mode 

o 1-7 Unused 
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MOSS BER (10 04) 

Table 11-21 (Page 3 of 3). MOSS BER Type 01 ID 04 Field Details 

Field Name 

MOSS-CHECK 
codes 

MSTAT 

Bit Number 
or 
Hex Value 

OA 

OC 

40 
40 
8A 

8C 

01 
02 
04 
08 
10 
20 
40 
80 

Meaning 

CAC detected exception (local) 
AST AT = adapter exception 

CAC detected error (local) 
ASTAT = adapter error 

Console error (local) 
Console error (remote) 
CAC detected exception 

ASTAT = adapter exception status (remote) 
CAC detected error (remote) 

AST AT = adapter error 

CCA modem status register bit assignment 

CTS transition 
RLSD transitions 
Reserved 
DSR transition 
Ring indicator 
Received line signal detector (RLSD) 
Clear to send (CTS) 
Data set ready (DS R) 

Note: The correct console status is X'4030'. 
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MOSS BER (10 05) 

o MOSS BER Type 01 10 05 

o 

110 

Format toMS: see page 11-100 The MOSS microcode generates the following 
BERs when an error occurs on a scanner or on the MOSS/scanner connections. 

ELD DETAIL 
c error description line> <REFER. CODE IN CHAR.> CCCCCCCC 

SEL#:hhhh FLAG:xx DATE:dd/dd TItIE:dd:dd TVPE:Ol 10:05 
c Error description line> 
cHOSS-CHECK:04 ADDR:hh>=Unexpected interrupt received 
<HOSS-CHECK:Ol ADDR:hh CSCHK:hhhh> 
<MOSS-CHECK:02 ADOR:hh MBST:hhhh> 
<HOSS-CHECK:05 ADDR:hh TD:hhhh> 

===> 

Fl:ENO F2:HENU2 F3:ALARH F4:SUHHARV F5:LIST F7:PREVIOUS F8:NEXT 

Table 11-22. MOSS BER Type 01 ID 05 MOSS-CHECK Details 

MOSS Check Meaning 

01 Scanner failure dUring IPL 

02 Mailbox contains the error status 

04 Unexpected Interrupt received 

05 Scanner IS inoperative 

MOSS BER Type 01 10 05: Format foMS, see page 11-100. The MOSS micro­
code generates the following BER when an error occurs on MOSS or during 
IOH operations. 

ELO DETAIL 
< error description line> <REFER. CODE IN CHAR.> CCCCCCCC 

SEL#:hhhh FLAG:xx DATE:dd/dd TIHE:dd:dd TVPE:Ol 10:05 
cMOSS-CHECK:hh AODR:hh X76:hhhhhh STATUS:hhhh> 

===> 

Fl:END F2:HENU2 F3:ALARH F4:SUHMARV F5:LIST F7:PREVIOUS F8:NEXT 

Table 11-23. MOSS BER Type 01 ID 05 MOSS-CHECK Details 

MOSS Detected Meaning Status 
Check by LVL 

08 1 Get error status IOH Type 1, 2, or 3 

10 4 NO information No status available 

20 4 Mailbox status In BER Command completion 

40 4 Get error status lOH Type 1, 2, or 3 

80 1 No status available 

MOSS BER Type 01 10 05: Format foMSa, see page 11-101. 
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MOSS BER (10 05) 

ELD DETAIL 
SEL1F:hhhh FLAG:hh DATE:dd/dd TII1E:dd:dd TVPE:Ol ID:05 
< Error description line> <REFER. CODE IN CHAR.> CCCCCCCC 

I 

!lOSS-CHECK: FO ADDR: hh DUllP: hh hh +-- I A i 
hhhh hhhh hhhh hhhhhhhh hhhh ~ 

, 
I 

i 
I C I 
L 

hhhh hhhh hhhh hhhhhhhh hhhh 

1 , 

~ ~ 

===> 

Fl:END F2:MENU2 F3:ALARM F4:SUMMARV F5:LIST F7:PREVIOUS F8:NEXT 

The field indicated by the letter A contains: 

• The DUMP error code in the first byte 
• The IML error code in the second byte, as follows: 

Table 11-24. 'A' Field Details 

Field Name Value Meaning 

Dump error code 00 Dump available 
01 Dump not taken (dump file already full) 
02 Dump not available (diskette error) 
03 Dump not available (hardware error MIOC/TSS) 
FF Dump not taken 

1M L error code 01 Re-I M L not successful 
02 Connect not successful, CP not answering (re-IML OK) 
03 Connect not successful (MIOC operation failed) 
04 Connect not successful, rejected by CP 
05 Threshold (no dump and no re-IML) 
10 Re-I M L successful 
FF Re-IML successful 

Note: All other combinations of byte values for the DUMP field are not valid 
The other fields indicated by the letters B to K have the following meaning: 

Table 11-25. 'B' to 'K' Field Details 

Field 10 Meaning 

B Last In T A for dump 
C Last out T A for dump 
0 Last TO for dump 
E Last MB for dump. This field contains the first four bytes 
F Last disk ECB for dump 
G Last In TA for re-IML 
H Last out TA for re-IML 
I Last TO for re-IML 
J Last MB for re-IML.Thls field contains the first four bytes 
K Last disk ECB for re-I M L 
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MOSS BER (10 05) 

o Note: Invalid fields contain all 'F's. 

MOSS BER Type 01 ID 05 - Field Description 
Table 11-26. MOSS BER Type 01 ID 05 Field Description 

Field Name Meaning Refer to 

ADDR Scanner address as shown In "Scanner Addressing" (Hex) MIP 
chapter 5 

X76 X76' (bytes X, 0, and 1 of field X76 on screen) or MOSS Page 2-24 
command completion (bytes a and 1; X not used) 

STATUS Error status, or mailbox status, depending on the error code Page 11-63 
TO Last command (DBa and DB1 at TO time) Chapter 8 
MBST Mailbox status Chapter 8 
CSCHK Scanner status --
ADAPTER 10 IOC bus 10 --

Notes: 

1. All values are in hexadecimal notation (X'D' to X'F'). 

2. For details of scanner/MOSS communication-, see Chapter 8. 

'0 
I 

I 

i 

o 
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MOSS BER (10 06) 

MOSS BER Type 01 10 06 (Error 01 or 02) 

BER format foM7: see page 11-101. The MOSS microcode generates the fol­
lowing BER when an error occurs in the BER file outside controller initialization. 

The error description line contains information such as the CP abend code, the 
scanner address, or the number of BERs lost. 

ElO DETAIL 
SEl#:hhhh FlAG:hh DATE:dd/dd TItIE:dd:dd TVPE:Ol 10:06 
APPl< error description line> <REFER. CODE IN CHAR.> CCCCCCCC 

'-lOSS-CHECK: hh 

===> 

Fl:END F2:HENU2 F3:AlArul F4:SUHMARV F5:lIST F7:PREVIOUS F8:NEXT 

Note: For software Information on BERs originated by NCP/PEP, refer to the 
associated product documentation. 

MOSS BER Type 01 10 06 (Error 03 or 06) 

This BER corresponds to one of the following cases: 

• IPL check 
• I PL complete + errors 

For 'IPL complete with errors' the BER is always 'normal' (in opposition to 
'composite BERs'). 

For 'IPL check', the BER logged is a 'composite BER' for physical errors and a 
normal one for logical errors. 
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MOSS BER (10 06) 

BER format foM6: see page 11-101, IPL error. 

ELD DETAIL 
SEL~:hhhh FLAG:hh DATE:dd/dd TIME:dd:dd TYPE:Ol 10:06 
APPL< errol' description line> <REFER. CODE III CHAR.> ccccecce 

CeU:hh REQ:hh LVLI-REQ:hh F2:hhhh X71:hhhhhh X72:hhhhhh Fl:hh 
IIIS:hh hh hh hh hh hh hh hh hh hh hh hh hh hh hh hh hh hh hh hh hh hh hh hh 
LA:hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh 

hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh 
hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh 
hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh 

CA:hhhh hhhh hh hhhh hhhh hh hhhh hhhh hh hhhh hhhh hh hhhh hhhh hh 
hhhh hhhh hh hhhh hhhh hh hhhh hhhh hh hhhh hhhh hh hhhh hhhh hh hhhh hhhh hh 
hhhh hhhh hh hhhh hhhh hh hhhh hhhh hh hhhh hhhh hh hhhh hhhh hh hhhh hhhh hh 

===> 

Fl: EIID F2: tlEI'IU2 F3:ALARtl F4: SUI1t·1ARY F5: LIST F7: PREVIOUS F8: I'JEXT 

MOSS BER Type 01 ID 06 (Error 04) 

BER format foM7a: see page 11-101. The MOSS microcode generates the fol­
lowing BER when an error occurs on scanner IML check failure at the end of 
IPL. 

ELD DETAIL 
SEL~:hhhh FLAG:hh DATE:dd/dd TIME:dd:dd TVPE:Ol 10:06 
APPL< errol' description line> <REFER. CODE IN CHAR.> CCCCCCCC 

MOSS-CHECK:hh 
LA ADDR:hh 

===> 

Fl:EI'ID F2:MENU2 F3:ALARtl F4:SUtIMARY F5:LIST F7:PREVIOUS F8:NEXT 

Note: For software information on BERs originated by NCP/PEP, refer to the 
associated product documentation. 
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MOSS BER (10 06) 

MOSS BER Type 01 ID 06 - Field Details 

Some of the following fields may not appear on the ELD detail display, but they 
are part of the BER and they are listed as they appear in the BER file. See the 
section 'BER Formats on Disk' page 11-99 

According to the error type, the MIS field contents differs: 

Error 03 MIS is made from the fields DISK, DISK2, IPL mode and IPLCHECK of 
the following table. 

Error 06 As described in the field MIS (11-70) of the following table. 

Table 11-27 (Page 1 of 4). MOSS BER Type 01 ID 06 Field Details 

Field Name Bit Pattern Meaning 
or 
Hex Value 

MOSS-CHECK MOSS error code 
03 Complete with errors 
06 Check 

IPL Info 01 IPL 

CCU 01 Always set to 01 

REQ 01 IPL on power-ON reset 
02 CCU + scanners I PL req from KBD 
03 Unused 
04 Unused 
05 Unused 
06 Unused 
07 IPL IS requested by the level 1 

LVL1-REQ 10 of CCU IPL request 
02 CCU hardcheck 
03 Program request I PL 
04 Channel request IPL 
07 CCU power drop 

STATUS System status 
00 .. ... . MOSS only 
01 .. .... MOSS disconnected 
10 .. .... System running 
.. x . ... . MOSS has reached the MOSS Inlt part 2, 

then normal MCPC must be used 
... x '" . Unused 
... . x ... Scanner not IMLed, alert sent by loop detection task 
... . .10 . IPL drive: hard disk 

.00. " " : diskette .... 
.... ... x When ON, no local console available 

Abend code xxxx xxxx IPL abend code 
xxxx xxxx 

LA byte 1 32 blocks (1 per CSP) of 4 bytes, displayed 
as 8 hexadeCimal characters 

x ... ... . LPTSS found present In CDF 
. x .. ... . TRA found present In the CDF 
.. x . ... . Adapter power ON 
... x .... Scanner/TRA IS presently the scanner selected 
... . x ... TIC1 found present In CDF 
... . . x .. TIC2 found present In CDF 
... . .. x . LA under control of the CP 
.... ... x Scanner successfully IMLed 
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MOSS BER (10 06) 

Table 11-27 (Page 2 of 4). MOSS BER Type 01 10 06 Field Details 

Field Name 

LA byte 2 

LA byte 3 

LA byte 4 

DISK 

DISK byte 1 

DISK byte 2 

Bit Pattern 
or 
Hex Value 

x ...... . 

. x ..... . 

.. x ..... 

... x 

x1 

01 

02 
03 
04 
05 
06 
07 
08 
09 
OA 
OB 
OC 

00 
OE 

xxx . 
... x 

OF to 15 

see DISK bytes 
1-2 for details 

x ... 
· x .. 
.. x. 
... x 

x ... 
· x .. 
· . x. 
... x 

x ... 
. x .. 
.. x. 
... x 

x ... 
. x .. 
.. x. 
'" x 

Meaning 

Automatic re-I M L has failed, or scanner went down 
tWice In the minimum time range, or CSP could not 
be IMLed at general IPL. 
CMD engaged with scanner failed with a level 1 
Interrupt on MOSS: Interrupt handler failed 
In trYing a get error status register 
Scanner successfully IMLed, no action 
(stop, go, connect, disconnect, reset) 
performed and no scanner error detected: 
scanner IS initialized 
Unused 
H PTSS found present In the CDF 

x Identifies the type of LA: 

1 TSS 
2 HPTSS 
3 TRA 

The second digit IS always set to 01. 

Mismatch between CDF and data returned from 
the scanner (MUX presence and EXTEND bit) 
Bad UC bus test 
Error dUring loading of CSP load module 
Bad CSP checkout result 
Time out dUring IOH on CSP 
Bad block transfer between CCU and CSP 
Bad CSP initialization 
Bad return from CHGCDLA access function 
Bad selective paR 
Invalid position on power block returned by CDF 
Scanner responsible of time out at lac bus test 
Scanner with the same power source as one with 
bad UC bus test return 
Scanner which can not be powered ON 
Scanner not accessible In CDS 
Unused 

5 halfwords: 

• 1: OPEN 
• 2: READ 
• 3: LOAD 
• 4: WRITE 
• 5: CLOSE 

Unused 
Full instruction test load module 
lac bus tests load module 
CLOP load module 
Scanner load module 
Scanner load module member 1 
Scanner load module member 2 
Scanner load module member 3 

H PTSS load module 
HPTSS load module member 1 
H PTSS loae;! module member 2 
HPTSS load module member 3 
SALT load module 
Stand alone utilities 
Port swap file 
Unused 
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MOSS BER (10 06) 

Table 11-27 (Page 3 of 4). MOSS BER Type 01 ID 06 Field Details 

Field Name 

DISK2 

F2 byte 1 

F2 byte 2 

X71 

X72 

IPL mode 

CCU 

MIS 

Bytes 1-2 

Byte 3 

Bytes 4-6 

Bit Pattern 
or 
Hex Value 

x ... 

. x ..... . 

xx 
x. 

xxx 

01 
01 
01 
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Meaning 

5 bytes, same allocation as 'halfwords' above 

Roll In/out file 
LSR file 
CCU dump file 
First dump record file 
Last dump record file 
Control program load module file 
Unused 

Bad branch trace buffer length 
Bad check record pool 
Bad control program Interface table 
level 1 on CA dUring CA mOnitoring 
X71 register IS not readable 
CLOP did a pseudo abend 
Loading scanner table failed (phase 3) 
Control Info length error: M B error 

IPL from disk length error: MB error 
IPL complete with port swap errors 
LSSD dump incorrect 
Adapter dump requested, not performed 
(bad return from CHGCDLA access function) 
Error dUring save on disk 
Error dUring load from disk 
Error during reset active load mode 
Error dUring dump on disk (phase 4) 
Error dUring roll-In roll-out 

X71 register 

X72 register 

IPL mode (IPLMODE) 
x = 0 < = = > Operator 
x = 1 < = = > Automatic 
Customer I malntel")ance (MTMENU) 
x = 0 < = = > Customer 
x = 1 < = = > Maintenance 
Unused 
Standalone dump status 
x = 0 Not requested or failed 
x = 1 Successfully performed 
Unused 

Always set to 01 

Miscellaneous. FollOWing byte deSCription IS 

only for error 06 (IPL check). For error 03 
MIS IS made from the fields DISK, DISK2, IPL mode and 
IPLCHECK of this table. 

ERROR REFERENCE CODE 

Valid field indicators 

IAR IS valid 
SAR IS valid 
LAR IS valid 
IN70 IS valid 
IN76 IS valid 
IN7D is valid 
IN7E IS valid 
IN7X IS valid 

IAR 

( 

/ 

\ 



, ! 

MOSS BER (10 06) 

o Table 11-27 (Page 4 of 4). MOSS BER Type 01 ID 06 Field Details 

Field Name Bit Pattern Meaning 
or 
Hex Value 

Bytes 7-9 SAR 

Bytes 10-12 LAR 

Bytes 13-14 INPUT X70' 

Bytes 15-16 INPUT X76' 

Byte 17 IN76 IOC1 STATE LATCH (See page 2-32) 

.... . x ... Time out 

. , .. · x .. Bus IN panty 

... . .. x . Ala 

.. , . ... x Pia 

Byte 18 Unused 

Bytes 19-20 INPUT X7D' o 
Bytes 21-22 INPUT X7E' 

Bytes ~3-24 INPUT X7E' extension 

F1 x ... . , .. Disk IPL facility failed 
· x .. ... . PCA of local console not available 
.. x . ... . PCA of remote console not available 
· .. x ..... PCA of RSF console not available 
...... .. x ... MCAD detected KO by MOSS dlags 
.... " .. · x .. Unused 
..... . .. x . MCCUA detected KO by MOSS dlags 
... , .. ... x Unused 

RC from CDF xxxx xxxx CDF return code from CDF access function 
xxxx xxxx 

CADS byte 1 6 bytes per CA (16 CAs) 

x ... ...... .. MIOH failure 
· x .. ...... .. Bad return from CHGCDCA 
.. x . ..... .. Power OFF 
... x ........ Verify data error 
..... .. x . Bad checkout result 
...... .. · x .. Chaining error 
...... .. · . x . Mismatch about TPS between CDF and HW 
........ ... x Unused 

Byte 2 x ... .... " . Inlt error 
· x .. ...... . Bad return from MCAD adapter o 
.. x. . .. CA not found In 'CONNECTED' status 

dUring phase 1 B 
... x ... " .. Chaining not performed due to 2 errors on the bus 
..... . x ... MCAD error when enabling 
... " .. · x .. MCAD error when disabling 
........ .. xx Unused 

Bytes 3-4 xxxx xxxx CADS checkout result 
xxx x xxxx 

Byte 5 0000 0001 CCU (Always set to 01) 

Byte 6 Unused 

IPLCHECK Error 03 only (I P L complete with errors) 

x ... ...... . Une,xpected IPL option 
· x .. ..... .. Unexpected CCU option 
.. x . ...... .. Unexpected/undefined F key 
... x ....... No CCU under IPL, IPL started o 
..... .. x ... No CCU specified for BER 
..... · x., Unused 
..... .. .. x . Unexpected display request 
........ · .. x Unused 
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MOSS BER (10 06) 

MOSS BER Type 01 10 06 (Errors 05/08 Ext 05/07) 

BER format foM9: see page 11-102, MOSS-check: 05 EXT: 05/07 The MOSS 
microcode generates the following BER when a CCU hardcheck occurs. The 
BER fields contain information fetched from the LSSD strings and saved when 
the error occurs on CCU hardcheck. Then a re-IPL is started. 

ELD DETAIL 
SEL#:hhhh FLAG:hh DATE:dd/dd TIME:dd:dd TYPE:Ol 10:06 
APPL< error description iine > <REFER. CODE IN CHAR.> CCCCCCCC 

CCU:hh DUI1P:hh 

===> 

F1:END F2:1·IENU2 F3:ALARII F4:SUI1I1ARY F5:LIST F7:PREVIOUS F8:NEXT 

BER format foM9a: MOSS-check 08 EXT 05, see page 11-102. The MOSS 
microcode generates the following BER when a CCU hardcheck occurs. The 
BER fields contain information fetched from the LSSD strings saved when the 
error occurs on CCU hardcheck. Then a re-IPL is started. 

ELD DETAIL 
SEL#:hhhh FLAG:hh DATE:dd/dd TIME:dd:dd TYPE:Ol 10:06 
'3745 RE-IPL STARTED FOR CCU HARDCHECK'. <REFER. CODE IN CHAR.> CCCCCCCC 
CCU:hh 
IAR:hhhhhh LAR:hhhhhh SAR:hhhhhh 
X70:hhhhhh X76:hhhhhh X7D:hhhhhh X7E:hhhhhh 
HOCK:hhhh 

===> 

Fl:ENO F2:tIENU2 F3:ALARtl F4:SUtll·1ARY F5:LIST F7:PREVI0US F8:1'IEXT 

MOSS BER Type 01 10 06 (Errors 05/08 Ext 05/07) - Field Details 

Table 11-28. MOSS BER Type 01 ID 06 (Errors 05 or 08) Field Details 

Field Name Bit Pattern Meaning 
or 
Hex Value 

CCU 01 CCU (always set to 01) 

NCP abend xxxx xxxx NCP abend code for alert. 
xxxx xxxx See page 11-37 

Dump status Stand-alone dump status 
01 Not requested or failed 
02 SucGessfully performed 

HDCK Byte 1 Unused 
xxxx xxx . Unused 
.... '" x Level 1 error reentry 
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MOSS BER (10 06) 

MOSS BER Type 01 ID 06 (Error 07) 
BER format foM7: see page 11-101. 

ElO DETAIL 
APPl< error description line> <REFER. CODE IN CHAR.> CCCCCCCC 
SEl,:hhhh OATE:dd/dd TIHE:dd:dd TYPE:Ol 10:06 
1·IOSS OFFLI NE 
lIOSS-CHECK: hh 

===> 

Fl:ENO F2:HENU2 F3:AlARH F4:SUHHARY F5:lIST F7:PREVIOUS F8:NEXT 

MOSS-CHECK: hh = 07: MOSS is offline. 

MOSS BER Type 01 ID 06 (Error 08 Ext 07) 

BER format foM19: see page 11-103. The MOSS microcode generates the fol­
lowing BER on CLOP abend and relatedreJPL request. 

ElO DETAIL 
APPl< error description line> <REFER. CODE IN CHAR.> CCCCCCCC 
SEl,:hhhh FlAG:hh DATE:dd/dd TIHE:dd:dd TYPE:Ol 10:06 

CCU:hh 

===> 

Fl:END F2:HENU2 F3:AlARM F4:SUHMARY F5:lIST F7:PREVIOUS F8:NEXT 

MOSS BER Type 01 10 06 (Error 09) 

BER format foM10: see page 11-101. The MOSS microcode generates the fol­
lowing BER when CLOP abends (code X'F1B'). This BER does not follow the 
'composite BER' mechanism. The X72 field contains the CLOP abend code 

ElO DETAIL 
SEl,:hhh FlAG:hh OATE:hh/hh TIHE:hh:hh TYPE:Ol 10:06 
APPl< error description line> <REFER. CODE IN CHAR.> CCCCCCCC 

CCU:hh IAR:hhhhhh X71:hhhhhh X72:hhhhhh 
WKRl:hhhhhh WKR2:hhhhhh WKR3:hhhhhh WKR4:hhhhhh WKR5:hhhhhh WKR6:hhhhhh 
WKR7:hhhhhh 
X7E:hhhh X70:hhhh X76:hhhh 
X6E:hhhh X60:hhhh X50:hhhh X51:hhhh X52:hhhh X60:hhhh 
lA:hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh 

hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh 

===> 

F1: END F2: 1·IENU2 F3:AlARH F4: SUI·1HARY F5: LIST F7: PREVIOUS F8: NEXT 
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MOSS BER (10 06) 

MOSS BER 01 ID 06 (Error 09) - Field Description 

Table 11-29. MOSS BER Type 01 ID 06 (Error 09) Field Description 

Field Name Meaning Refer to 

WKR3 For product engineering use --

WKR4 For product engineering use Idem 
WKRS For product engineering use Idem 
WKR6 For product engineering use Idem 
WKR7 For product engineering use Idem 
LA LA error status Idem 

Note: The other registers are described in chapter 2 of this manual. 

MOSS BER Type 01 ID 06 (Err 09) - Field Details 

Some of the following fields may not appear on the ELD detail display, but they 
are part of the BER and they are listed as they appear in the BER file. See the 
section 'BER Formats on Disk' page 11-99 

Table 11-30. MOSS BER Type 01 ID 06 (Err 09) Field Details 

Field Name Bit Pattern Meaning 
or 
Hex Value 

X71 xxxx xxxx CA or link address according to lac bus format 
bytes 0-1 xxxx xxxx 

X71 xx .. ... . Unused 
byte x .. x . ... . CLOP abend 

... x .... R PO detected 

... . x ... Load 

... . . x .. Dump 

... . .. x . CAIPL 

.... ... x Link IPL 

X72 Contains the CLOP codes. 
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MOSS BER (10 07) 

o MOSS BER Type 01 ID 07 

o 

o 

Format foM29: see page 11-105. The MOSS microcode generates the following 
BERs when an error occurs in the MOSS/TRSS interface. 

ElD DETAIL 
SEL#:hhhh FLAG 00 DATE:04/29 TIHE:23:45 TVPE:OI 10:07 
<ERROR DESCRIPTION> <REFER. CODE IN CHAR.> CCCCCCCC 
ERROR:hh TRA ADDR:hhhh X76:hhhhhh 
GET CONHAND COHPlETION:hhhh 
NOSS ERROR STATUS:hhhh 
LEVELl ERROR STATUS:hhhh 
LEVEL2 ERROR STATUS: 
TICI:hhhh TIC2:hhhh 
TIC CTl REGISTER 
bbbbbbbb bbbbbbbb 

===> 

FI:END F2:NENU2 F3:AlARN F4:SUNNARY F5:lIST F7:PREVIOUS F8:NEXT 

Table 11-31. MOSS BER Type 01 ID 07 Field Details 

Field Name Bit Pattern Meaning 
or 
Hex Value 

ERROR Error description 
hh = 04 No Interrupt from TRM 
hh = 08 Error detected on level 1 
hh = 40 Error detected on level 4 
hh = 80 Error detected on level 1 

TRA ADDR hhhh TRA address, see page 3-42. 

GET COMMAND COMPLETION hhhh 

MOSS ERROR STATUS hhhh See page 6-24 

LEVEL1 ERROR STATUS hhhh See page 6-20 

LEVEL2 ERROR STATUS hhhh See page 6-22 
TIC1 
TIC2 

TIC CTL REGISTER bbbbbbbb bbbbbbbb 

Format foM29a: see page 11-105. The MOSS microcode generates the fol­
lowing BERs when an error occurs on the MOSS/TRSS interface. 
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MOSS BER (10 07) 

ELD DETAIL 
SEL#:hhhh FLAG 00 DATE:04/29 TItIE:23:45 TVPE:Ol 10:07 

<ERROR DESCRIPTION> <REFER. CODE IN CHAR.> CCCCCCCC 
ERROR:hh TRA IflPUT ADDR:hhhh TRA OUTPUT ADDR:hhhh 
TIC NBR:hh 
2K BLOCK: INITIAL REQUESTED FINAL 

hhhh hhhh hhhh 
STOP Cmll·WID CIH:hh 

===> 

Fl: END F2: IIEIIU2 F3:ALARH F4:SUI·IIIARV F5: LIST F7: PREVIOUS F8: NEXT 

Table 11-32. MOSS BER Type 01 1007 Field Details 

Field Name Bit Pattern Meaning 
or 
Hex Value 

ERROR Error deSCription 
00 TIC dump completed 
FE TIC set stg failure 

TRA INPUT ADDR hhhh TRA Input address from PCW 

TRA OUTPUT ADDR hhhh TRA output address from PCW 

TIC NBR hh TRP number 

2K BLOK: 
INITIAL hhhh Initial block number 
REQUESTED hhhh Requested block number 
FINAL hhhh Final block number 

STOP COMMAND CNT hh Stop command loop count 

Format foM29b: see page 11-105. The MOSS microcode generates the fol­
lowing BERs when an error occurs on the MOSS/TRSS interface. 

ELD DETAIL 
SEL#:hhhh FLAG 00 DATE:04/29 TIllE:23:45 TYPE:Ol ID:07 

<ERROR DESCRIPTIOII> <REFER. CODE IN CHAR.> cceceeee 
ERROR:FF ERROR-EXT:hh TRA NBR:hh TIC NBR:hh 
ceU:hh TRA ADDR:hhhh 

===> 

Fl:END F2:IIENU2 F3:ALARII F4:SUI1I1ARY F5:LIST F7:PREVIOUS F8:IIEXT 

11-76 IBM 3745 Hardware Maintenance Reference (HMR) 

------ ----- ----- --- ---.~-~--~~-~~--------~ 

(--

I' 



MOSS BER (10 07) 

o Table 11-33. MOSS BER Type 01 ID 07 Field Details 

Field Name Bit Pattern Meaning 
or 
Hex Value 

ERROR Error descnptlon 
extensIon 01 Dump fIle full 

02 DIsk error 
03 Hardware error 
04 Select TRA TIC error 
00 When the dump IS available 

TRA NBR hh TRA number (01-04) 

TIC NBR hh TIC number (01-02) 

CCU hh CCU 
01 = CCUA 
02 = CCUB o TRA ADDR hhhh TRA address, see page 3-42. 

o 

Chapter 11. Error Logging 11-77 



MOSS BER (10 08) 

MOSS BER Type 01 10 08 

Format foM16: see page 11-103. The MOSS microcode generates the following 
BERs when an error occurs on the MOSS/CA interface. 

new BER not yet entered 
ELD DETAIL 

SELH:hhhh FLAG 00 DATE:dd/dd TIHE:hh:hh TVPE:Ol 10:08 
<ERROR DESCRIPTIOII> <REFER. CODE IN CHAR.> CCCCCCCC 
DUHP:hh TRACE:hh CA:hh CCU:hh 

===> 

Fl:END F2:HENU2 F3:ALARM F4:SUHNARV F5:LIST F7:PREVIOUS F8:NEXT 

MOSS BER Type 01 10 08 - Field Details 

Table 11-34. MOSS BER Type 01 ID 08 Field Details 

Field Name Hex Value Meaning 

DUMP 00 Dump available 
01 Dump full 
02 Disk error 
03 Threshold. 

Maximum number of auto-dump (maximum value 5) 

TRACE 00 Restart trace successful 
01 Restart trace failed 

CA xx CA addresses, from 5 to 8 

CCU 01 CCU (always set to 01) 
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MOSS BER Type 01 IDs 10 and 11 

Format foM14: see page 11-103. 

ELD DETAIL 
SEL#:hhhh DATE:ddjdd TIIIE:dd:dd TVPE:Ol ID:hh 

MOSS BER (IDs 10 to 14) 

< error description line> <REFER. CODE IN CHAR.> CCCCCCCC 
IORB:hhhh hhhh hhhh hhhh hh hh hh hh hhhhhhhh CCCCCCCC 

hhhhhhhh hhhhhhhh hhhhhhhh hhhh hhhh hhhh hhhh hhhh 

PLIST:hhhhhhhh hhhh hhhh hhhhhhhh hhhhhhhh hhhhhhhh 

OCl:CCCCCCCC OC2:CCCCCCCC CCUF:CCCCCCCC CCUB:CCCCCCCC 

===> 

Fl:EI'JD F2:1·IENU2 F3:ALARI·1 F4:SUltlIARV F5:LIST F7:PREVIOUS F8:NEXT 

MOSS BER Type 01 IDs 12, 13, and 14 

Format foM15: see page 11-103. 

ELD DETAIL 
SEL#:hhhh FLAG:hh DATE:dd/dd TIIIE:dd:dd TYPE:Ol ID:hh 
< error description line> <REFER.CODE IN CHAR.> CCCCCCCC 
IORB:hhhh hhhh hhhh hhhh hh hh hh hh hhhhhhhh CCCCCCCC 

hhhhhhhh hhhhhhhh hhhhhhhh hhhh hhhh hhhh hhhh hhhh 
OCl:CCCCCCCC OC2:CCCCCCCC CCUF:CCCCCCCC CCUB:CCCCCCCC 

===> 

Fl:ENO F2:IIENU2 F3:ALARII F4:SUIII·IARY F5:LIST F7:PREVIOUS F8:NEXT 

The above screen shows the details of a MOSS BER 10 12 

The IORB field pattern changes according to the BER 10: 

10 13 

10 14 

hhhh hhhh hhhhhhhh hh hh hh hh hhhhhhhh 
hhhhhhhh hhhhhhhh hhhh hhhh hh 

hhhh hhhh hhhhhhhh hh hh hh hh hhhhhhhh 
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MOSS BER (IDs 15 to 17 and 1A to 10) 

MOSS BER Type 01 10 15 

Format foM30: see page 11-105. MOSS-CP interface (mailbox). 

ElD DETAIL 
SELp:hhhh FLAG:hh DATE:dd/dd TIHE:dd:dd TVPE:01 10:15 
ep< error description line> <REFER. CODE IN CHAR.> Ccccccce 
IORB: hhhh hhhh hhhhhhhh hh hh hh hh hhhhhhhh 
IIRS: hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh 

PlIST: hhhhhhhh hhhhhhhh hhhhhhhh 
BlK4: hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh 

OCI:CCCCCCCC OC2:CCCCCCCC CCUF:CCCCCCCC CCUB:CCCCCCCC 

===> 

FI:END F2:HENU2 F3:AlARM F4:SUHHARY F5:lIST F7:PREVI0US F8:NEXT 

MOSS BER Type 01 IDs 16 and 1A to 10 

Format foM18: see page 11-103, MOSS-CP interface. 

ElD DETAIL 
SEL.:hhhh FLAG:hh DATE:dd/dd TIHE:dd:dd TYPE:01 10:16 
CP< error description line> <REFER. CODE IN CHAR.> Ccccccce 

IORB: hhhh hhhh hhhhhhhh hh hh hh hh hhhhhhh .. 
PL1ST: hhhhhhhh hhhhhhhh hhhhhhhh 

aCI:ccccccec ae2:eCCCCccC CCUF:CCCCCcce CeUB:CCCeCccc 

===> 

F1:END F2:1·IENU2 F3:AlAR~1 F4:SUI·I!·lARY F5:LIST F7:PREVIOUS F8:NEXT 

Note: PliST displayed only with BER 10 16. 

MOSS BER Type 01 IDs 10 to 16 and 1A to 10 - Field Description 

Table 11-35. MOSS BER Type 01 10 10 to 16 and 1A to 1 D Field Description 

Field Name Meaning 

IORB Disk Input/output request block 
MRB Mailbox Info 
PLiST Disk request parameter list 
BLK4 4K block information 
OC1 Operating control transient area overlay name 8 bytes 
OC2 Operating control transient area module name 8 bytes 
CCUF CCU function transient area module name 8 bytes 
CCUB Unused 

(*) For information on BERs originated by NCP/PEP, refer 
to the associated product documentation. 
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MOSS BER (IDs 15 to 17 and 1A to 10) 

o MOSS BER Type 01 10 17 

o 

o 

o 

Format foM31: see page 11-105. The MOSS microcode generates the following 
BERs when an error occu'rs on the RSF function. 

ELD DETAIL 
SEL#:hhhh FLAG 00 DATE:04/29 TIME:23:56 TYPE:Ol 10:17 

<ERROR DESCRIPTION> <REFER. CODE IN CHAR.> CCCCCCCC 
MOSS-CHECK:hh BCLE:hh CMD:hh 

B STAT:hh A STAT:hh C STAT:hhhhhhhh H STAT:hh 

===> 

Fl: EI'ID F2: MElrU2 F3:ALARt·1 F4: SUMIIARY F5: LIST F7: PREVIOUS F8: HEXT 

MOSS BER Type 01 10 17 - Field Description 

Table 11-36. MOSS BER Type 01 ID 17 Field Description 

Field Meaning Refer to 

A STAT Adapter status register page 11-61 
B STAT Adapter status register page 11-61 
BCLE Buffer control list element Page 11-83 
CMD Logical Cmd In the request function Page 11-83 
C STAT Adapter status register page 11-61 
M STAT Modem status page 11-61 
MOSS-CHECK MOSS error code page 11-62 

Chapter 11. Error Logging 11-81 



MOSS BER (10 19) 

MOSS BER Type 01 10 19 

BER format foM12: see page 11-102. BER for MOSS IML complete with error. 

ELD DETAIL 
SELF:hhhh FLAG:hh DATE:dd/dd TIME:dd:dd TYPE:Ol ID:19 

< enol' deSC1'lption line> <REFER. CODE III CHAR.> CCCCCCCC 
F:hh 
PAIIEL I'/[\·! REQ:hh FCN:hh SERV:hh 
PAIIEL OLD REQ:hh FCII:hh SERV:hh 
HEXCODE:hhh hhh hhh hhh hhh hhh hhh hhh hhh hhh hhh hhh hhh hhh hhh hhh hhh 
CDF-RC:hhhh 
ECBDISK: hhhh IIlOC CCUA: hhhh CCUB: hhhh 
1·18 CCUA CIID:hh STAT:hhhh 
118 CCUB CIID:hh STAT:hhhh 

===> 

Fl:EI'/D FZ:IIEIIUZ F3:ALARII F4:SUIIIIARY F5:LIST F7:PREVIOUS F8:IIEXT 

MOSS BER Type 01 10 19 - Field Description 

Table 11-37. MOSS BER Type 01 ID 19 Field Description 

Field Name Meaning 

CCUA CCU function tranSient area module name 8 bytes 
CCUB Unused 
CDF-RC CDF return code. Normally 0000, otherwise PE only 
CMD Logical Cmd In the request function 
ECBDISK ECB on disk/diskette operation 
F Error code. Information IS collected In case hexadecimal 

code cannot be displayed on the panel. 
MIOC M IOC ECB for operation on CCUA/B 
CCUA/B 
PANEL Hexa code sequence, from the oldest to the more recent 
HEXCODE one 
MB . Bytes 1 through 16 (hex 0 thru F): mailbox request zone 

(In/out) (first line on the screen) . Bytes 17 through 32 (hex 10 thru 1F): mailbox response 
zone (IN/OUT) (second line of the screen) 

PANEL NEW Panel hex code 
PANEL OLD PrevIous hex code 
REQ Same as field 'ORIGI' In BER 01-20 
FCN Selected function on control panel 
SEV Service mode 
STAT Mall box status 
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MOSS BER (IDs 19 and 20) 

MOSS BER Type 01 ID 20 

Format foM21: see page 11-103. This BER corresponds to a general I PL suc­
cessfully performed. Whatever the IPL trigger Item is (control panel, KB/D, 
automatic, scheduled), this BER IS logged at IPL completion. 

This BER is logged for availability measurement purpose. 

ELD DETAIL 
SEL#:hhhh FLAG:hh DATE:dd/dd TItIE:dd:dd TYPE:Ol ID:20 
CP< error description line> <REFER. CODE IN CHAR.> ceecccce 
ORIGI:hh FUNCTION:hh SERV:hh CCU:hh 
STATUS:bbbbbbbb REQ:hh LVLE-REQ:bbbbbbbb 
MODE:hh DEFAULT:hh CONF:hh 

===> 

F1:END F2:t·IENU2 F3:ALARH F4:SUt·ItIARY F5:LIST F7:PREVIOUS F8:NEXT 

MOSS BER Type 01 IDs 19 and 20 - Field Details 

Some of the following fields may not appear on the ELD detail display, but they 
are part of the BER and they are listed as they appear in the BER file. See the 
section 'BER Formats on Disk' page 11-99 

Table 11-38 (Page 1 of 5). MOSS BER Type 01 IDs 19 and 20 Field Details 

Field Name 

BCLE 

CMD 

ECBDISK 

Bit Pattern 
or 
Hex Value 

00 
01 
03 
04 
06 
OC 
10 
14 
16 
1E 
3C 
80 

80 
40 
20 
10 
08 
04 
02 
01 

Meaning 

Buffer control list element 
Enable request 
Sense adapter request 
Read textiH DR request 
BID preparation request 
Write SOH ... ETX 
Write Bt D request 
Write EOT request 
Disable request 
Write STX ... ETX 
Write STX ... ETB 
Write disconnected request 
Halt request flag 

Logical Cmd In the request function 

Open 
Send 
Send/Receive 
Open on PSN 
Close 
Not used 
Receive for file Xfer 
Line survey 

ECB on dlSk/dls~ ette operation 
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MOSS BER (IDs 19 and 20) 

Table 11-38 (Page 2 of 5). MOSS BER Type 01 IDs 19 and 20 Field Details 

Field Name Bit Pattern Meaning 
or ~c 
Hex Value 

Byte 1 
00 Nornal operation 
80 CC time out 
40 CC posted 
20 CC started 
10 CC BER 
08 CC warning 
04 CC adapter down 
02 CC request rejected 
01 CC 110 exception 

Byte 2 
00 Normal operation 
21 End of file 
22 Begin file 
23 File empty Ie 

25 Diskette change \,-
26 Diskette not ready 
41 End of file (open output) 
42 Begin of file 
43 File empty 
44 File already open 
45 File not opened 
46 File not found 
47 Load module not found 
48 Invalid open type (open) 
49 File opened In Input 
4A File opened In output 
4B Invalid load module type I 
4C CRC/ECC error on data 
40 Bad track (format) ~-
4E Format error 
4F CRC/ECC error on 10 
51 Invalid parameter list 
52 Invalid parameter list 
53 Invalid parameter list 
54 Invalid parameter list 
56 Invalid parameter list 
61 110 halted 
62 110 halted 
63 I/O halted 
64 File not available 
68 File not available 
6B Wnte fault (hard disk) '" 
6C File not available 
60 Power failure on start/stop 
6E On ve not ready 
6F Write protect (FOO) 
71 Wnte request truncated 
72 Read request truncated 
74 PhYSical Rec. Log. deleted 
78 Indetermined control record 

MIOC CCUA MIOC ECB for operation on CCUA 

Byte 1 
00 Nornal operation 
80 CC time out 
40 CC posted 
20 CC started 
10 CC BER (-
08 CC warning I 

04 CC adapter down \ 
02 CC request rejected 
01 CC I/O exception 
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MOSS BER (IDs 19 and 20) 

Table 11-38 (Page 3 of 5). MOSS BER Type 01 IDs 19 and 20 Field Details o Field Name Bit Pattern Meaning 
or 
Hex Value 

Byte 2 
40 No MCCU 10 specified 
41 Invalid logical request 
42 Invalid PCW 
43 CHIO running 
61 Request truncated 
62 CCU busy bit On 
63 Abort 
64 IOC error 
65 NCP time out 
66 Mall box lock 
67 LSSO error residual count 
68 String select error 
69 No LB allowed, CCU IPL 
6A Buffer empty 
6B MIOC/adapter busy bit On 
6C MOSS address exception 

'I o 
60 MOSS OP check 
6E CHIO asynchronous error 
6F CHIO time out 

STAT Mall box status 

Byte 1 
80 Accepted 
40 Rejected 
20 Not used 
10 Not used 
08 Keep buffer 
04 Free buffer 
02 Not used 
01 Not used o 

Byte 2 
80 Buffer not available 
40 Function not supported 
20 Invalid command 
10 Moss down or Off line 
08 Invalid parameters 
04 Fallback In process 
02 Not used 
01 Enable to queue SNA req. 

MOSS-CHECK 01 IPL complete without errors 

I 

o 
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MOSS BER (IDs 19 and 20) 

Table 11-38 (Page 4 of 5). MOSS BER Type 01 IDs 19 and 20 Field Details 

Field Name Bit Pattern Meaning 
or 
Hex Value 

ORIGI Origin of MOSS code activation 
x. _ . ... . Machine power-ON 
· x .. ... . Machine reset 
· . x . ... . MOSS power-ON 
· .. x .... MOSS reset 
... . x ... MOSS automatic re-IML 
.... . 1 .. Forced origin 

The origin of the ROS code activation IS forced to 
the prevIous activation (for example: machine 
power ON, machine reset, MOSS power ON) 

NOTE: this bit IS meaningful when a MOSS ~eset 
occurs before all the MOSS control blocks 
initialization by the IML processor. 

... . .. x . Forced selection . 
This bit IS set ON when the MOSS dlags cannot 
get from the MPWL valid Information defining the 
Origin, the function or service mode. 
In such a case default values are 

Origin: MOSS power ON 
Function: MOSS 1M L from disk 
Service: CE mode 

.... .. _ x Unused 

F Error code 
x ... ... . IML not successful 
· x .. ... . Alarm indicator AO has to be generated 

xx '" . Unused 
... . xxx . Operation with power failed for: 

x ... Get end of 1M L data 
. x .. Get stacked error record 

. x. Panel hex display 
.... ... x Unused 

FUNCTION Function selection 
00 General IPL with IML from disk 
01 MOSS 1M L from disk 
02 MOSS dump 
05 Remote console link test 
07 RSF console link test 
08 Local console link test 
09 Diskette mode 
OA Loop on MOSS diagnostics 

SERV Service selection 
00 Normal Customer mode 
01 Malnt1 CE mode 
02 Malnt 2 By-pass MOSS dlags 
03 Malnt3 First installation 

CCU 01 CCU (always set to 01 ) 

STATUS x ... ... . IPL mode (IPLMODE) 
x = 0 < = = > Operator 
x = 1 < = = > Automatic 

· x .. ... . Customer / Maintenance (MTMENU) 
x = 0 < = = > Customer 
x = 1 < = = > Maintenance 

REQ 01 IPL on power ON reset 
02 CCU + scanners IPL req from KB/D 
03 to 06 Unused 
07 IPL IS requested by the level 1 
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MOSS BER (IDs 19 and 20) 

o Table 11-38 (Page 5 of 5). MOSS BER Type 01 IDs 19 and 20 Field Details 

Field Name Bit Pattern Meaning 
or 
Hex Value 

LVLE-REQ Identification of CCU IPL request 
00000010 CCU hardcheck 
00000111 Output 70 recel ved 
00000011 Program request IPL 
00000100 Channel request IPL 

CONF 01 Always set to 01 

DEFAULT 01 Always set to 01 

MODE 01 Always set to 01 

o 

o 

o 
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MOSS BER (10 21) 

MOSS BER Type 01 ID 21 

Format foM23: see page 11-104 This BER is logged for availability measure­
ment purposes. This BER corresponds to an IPL requested from the KB/D. 

ElD DETAIL 
SElH:hhhh FlAG:hh DATE:dd/dd THIE:dd:dd TVPE:Ol 10:21 
APPl < error description line> <REFER. CODE IN CHAR.> CCCCCCCC 
EVENT-EXT:hh 
STATUS:bbbbbbbb CCU:hh 

===> 

Fl:END F2:HENU2 F3:AlA~1 F4:SUNNARV F5:lIST F7:PREVIOUS F8:NEXT 

MOSS BER Type 01 10 21 Field Details 

Some of the following fields may not appear on the ELD detail display, but they 
are part of the BER and they are listed as they appear in the BER file. See the 
section 'BER Formats on Disk' page 11-99 

Table 11-39. MOSS BER Type 01 10 21 Field Details 

Field Name Bit Pattern Meaning 
or 
Hex Value 

EVENT-EXT 01 IPL 

STATUS xxxx xx .. Unused 
... . .. x . IPL mode (IPLMODE) 

x = 0 < = = > Operator 
x = 1 < = = > Automatic 

.... ... x Customer I Mamtenance (MTMENU) 
x = 0 < = = > Customer 
x = 1 < = = > Mamtenance 

CCU 01 Always set to 01 

CONFIG. 01 Always set to 01 
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MOSS BER (10 32) 

o MOSS BER Type 01 lOs 24 to 29, and 37 

Format fOM24: see page 11-104. CA concurrent maintenance BER. 

ELD DETAIL 
SELJ;: hhhh FLAG: hh DATE: dd/dd TIllE: dd: dd TYPE: 01 ID: hh 
APPL < error description line> <REFER. CODE IN CHAR.> CCCCCCCC 
CA:hh 

===> 

F1:EI.JD F2:1·IENU2 F3:ALARII F4:SUf.lI·IARY F5:LIST F7:PREVIOUS F8:NEXT 

o 
MOSS BER Type 01 10 30 

',II 
Format foM25: see page 11-104. Adapter error. 

ElD DETAIL 

o SEL#:hhhh FLAG:hh DATE:dd/dd TIME:dd:dd TYPE:01 10:30 
APPL < error description line> <REFER. CODE IN CHAR.> CCCCCCCC 
FRU GROUP:hhhh 

===> 

Fl:END F2:IIENU2 F3:ALARt·1 F4:SUt-IIIARY F5:LIST F7:PREVIOUS F8:NEXT 

MOSS BER Type 01 10 32 

Format foM27: see page 11-104. MeAD error. 

ELD DETAIL 
SEL#:ddd FLAG:hh DATE:dd/dd TIIIE:dd:dd TYPE:Ol ID:32 
APPL < error description line> <REFER. CODE IN CHAR.> CCCCCCCC 
PlIST:hhhhhhhh PRB:hhhhhhhh DATA:hh Cf.lHD:hhhh ERR:hhhh 

===> 

.0 F1:END F2:IIENU2 F3:ALARI·1 F4:SUI·II·IARY F5:LIST F7:PREVIOUS F8:NEXT 
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MOSS BER (10 32) 

MOSS BER Type 01 IDs 30, and 32 - Field Description 

Table 11-40. MOSS BER Type 01 IDs 30, 32 Field Description 

Field Name Meaning Refer to 

PLiST POinter to IORB list 
PRB Current IORB pOinter value 
SRB Unused 
FRU GROUP Part of the reference code Page 11-22 
ERR Return code from adapter Page 11-59 

(ARC) 
DISC Unused 
DATA Data sent to adapter 
CMD Command sent to adapter 
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MOSS BER (IDs 38-39) 

MOSS BER, Type 01 10 36 

Cyclic hour notification 

ELD DETAIL 
SELe:ddd FLAG:hh DATE:ddldd TIME:dd:dd TVPE:Ol 10:36 
APPL < error description line> <REFER. CODE IN CHAR.> CCCCCCCC 

===> 

Fl: nlD FZ: t-1ENUZ F3:ALARI·l F4: SUIIIIARY F5: LIST F7: PREVIOUS F8: NEXT 

MOSS BER Type 01 10 38 

Format foM28: see page 11-105. CA concurrent maintenance NCP request to 
cancel 

ELD DETAIL 
SEL#:ddd FLAG:hh DATE:dd/dd TIIIE:dd:dd TYPE:Ol ID:38 
APPL < error description line> <REFER. CODE IN CHAR.> CCCCCCCC 
ERRl:hhhh ERRZ:hhhh 

===> 

Fl:EI,1D FZ:IIHIUZ F3:ALARI1 F4:SUI1I1ARY F5:LIST F7:PREVIOUS F8:IIEXT 

MOSS BER Type 01 10 39 

Format foM33: see format page 11-105 MMIO rnterface. 

ELD DETAI L 
SEL#:ddd FLAG:hh DATE:dd/dd TII1E:dd:dd TYPE:Ol 10:39 
APPL < error description line> <REFER. CODE III CHAR. > CCCCCCCC 
IOIRV:hh PIRV:hh PIC: STATUS:hh REQ:hh 

===> 

Fl:EIID FZ:IIE1'IUZ F3:ALARI·l F4:SUIII·1ARY F5:LIST F7:PREVIOUS F8:1'IEXT 
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MOSS BER (10 43) 

MOSS BER Type 01 ID 43 

This BER gives complementary information to BER type 01 10 30. 

ELD DETAIL 
SEL#:ddd FLAG:hh DATE:dd/dd TIIIE:dd:dd TYPE:Ol ID:43 

IML DATA FOR NON BLOCKING ERROR xxxxxxxx 
A B C D G 

I I I I ., "'" 
l~hhhl ~~_h-h--h~;~hJ r ~~h~1 Lh~ G_~~ ~hhh 1 ~hl 
H J K M N 0 
I I I I I I I , , , , , , , , 
lh~~ 1 ~~~l ~;h-~ Sh~~ ll~~~ ~~~ E~~ ~~~~ 
P 
I , 
~~~j 
===> 

Fl:END F2:MENU2 F3:ALARH F4:SU~1ARY F5:LIST F7:PREVIOUS F8:NEXT 

Note: The representation of this BER is modified for explanatory purpose. On 
the MOSS display screen, only data lines (hhhh in the picture) are shown. 

MOSS BER Type 01 ID 43 - Field Details 

The data are displayed in hexadecimal form. The next table gives the bit 
correspondance of the fields referenced in the previous picture. 

Table 11-43 (Page 1 of 5). MOSS BER Type 01 ID 43 Field Details 

Field Name Bit Pattern Meaning 

A Panel and Miscellaneous Warnings 

Byte 1 
x ... .... . Problem suspected with hexadeCimal display 

· x .. ...... . ROS 8K entry wrongly selected 
.. x . ..... . Information from panel not valid 
... x ...... TOD not operative 
.... . x ... Single error threshold IS reached 
..... . . x .. Spare bit of MSC IS used 
. , .. .. x . Spare bit test not successfull 
....... ... x Display requested at end of 1M L 

Byte 2 Unused 

B Test of the 3 peAs 

Byte 1 PCAs state 

x ... .... .. PCA1 test unsuccessfull (local) 

· x .. ... . PCA2 test unsuccessfull (remote/alternate) 
.. x . ....... PCA3 test unsuccessfull (RSF) 

· .. x xxxx' Unused 
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MOSS BER (10 43) 

Table 11-43 (Page 2 of 5) MOSS BER Type 01 ID 43 Field Details 

C Field Name Bit Pattern Meaning 

Byte 2 PCA1 warnings 
x .... ... . Hardwired values Impossible In PCA1 
· x .. ... . Error In PCA1 test asynchronous 
.. x . ... . Unexpected level 0 IR In PCA1 test 
· .. x '" . PCA1 Internal wrap. asynchronous test KO 
... . x ... Unexpected Interrupt dunng PCA1 test 
.... · xxx Unused 

Byte 3 PCA2 warnings 
x .... ... . Hardwired values Impossible 111 PCA2 
· x .. ... . Error In PCA2 test asynchronous 
.. x . ... . Unexpected level 0 IR In PCA2 test 
... x .... PCA2 Internal wrap asynchronous test KO 
... . x ... Unexpected Interrupt dunng PCA2 test 
.... · xxx Unused 

Byte 4 PCA3 warnings 

x .... ... . Hardwired values Impossible In PCA3 
· x .. ... . Error In PCA3 test asynchronous // 

.. x . .. . Unexpected level 0 IR In PCA3 test 

... x '" . PCA3 Internal wrap asynchronous test KO 

... . x ... Unexpected Interrupt dUring PCA3 test 

.... · xxx Unused 

C to P MCAC test warnings 

C IPL and adapters information 

Byte 1 

x ... ... . Unused 
· x .. ... . MCAD KO 
.. x . ... . Unused 
· .. x .... MCCU KO /~ 

... . xx .. Unused 
.. x . IPL not possible on CCU \.~ ... . 

.... · .. x Unused 
Byte 2 

x ... ... . Unused 
· x .. ... . MCAD usable 
.. x . ... . Unused 
... x .... MCCU usable 
... . xxxx . Unused 

0 

Byte 1 MCAD errors 

x ... '" . Valid Pia unrecognised by MCAD 
· x .. ... . Valid Pia unrecognised by MCAD 
· . x . ... . Unused 
... x .... CADS H LI R bit not expected 
... . x ... Unused 
... . · x .. CADS LLI R bit unexpected 
.... .. xx Unused 

Byte 2 MCAD detection information 

x ... ... . Unused 
· x .. ... . No error detection allowed 
· . x . ... . Bad pty not found In MCAD/MOSS processor 
· .. x .... Invalid Pia command not detected 
... . x ... Unused 
... . · x .. Error In MCAD not reported to MOSS processor 

'" . .. x. Panty error In MCAD dUring a wnte 
.... ... x Panty error In MOSS processor dunng a read 

E / 
( 

~-
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MOSS BER (10 43) 

o Table 11-43 (Page 3 of 5). MOSS BER Type 01 10 43 Field Details 

Field Name Bit Pattern Meaning 

• Byte 1 MCAD reporting 
x ... ...... .. MCAD IR 4 not reported to MOSS processor 
. x .. ...... .. No CADS H LI R reporting In MCAD 
.. x . ...... .. Unused 
... x ........ No CADS LLI R reporting In MCAD 
........ xxxx Unused 

Byte 2 CADS actions information 
x ... ...... .. All CA disabled, sense bit KO 
. x .. ...... .. CADS MOSS power-ON reset bit ON 
.. x . ...... .. Unused 
... x ........ Validation of enable and reset CADS not possible 
...... .. x ... Unused 
...... .. · x .. Reset of CADS not possible 
...... .. .. x . NohoJd bit ON In CAMPOR register 
........ ... x Force error bits ON In MCAD 

F Reset CADS information 

Byte 1 o 
xxxx ........ Unused 
...... .. x ... M reset CADS 5 ON 
...... .. · x .. M reset CADS 6 ON 
...... .. .. x . M reset CADS 7 ON 
........ ... x M reset CADS 8 ON 

Byte 2 Unused 

G Enable CADS possibilities 

Byte 1 

xxxx ........ Unused 
...... .. x ... Enable CADS 5 not possible 
.... " .. · x .. Enable CADS 6 not possible 

""" .. .. x. Enable CADS 7 not possible o 
........ ... x Enable CADS 8 not possible 

Byte 2 Unused 

H Reset CADS possibilities 

Byte 1 

Unused 
xxxx ........ Reset CADS 5 not possible 
...... .. x ... Reset CADS 6 not possible 
...... .. · x .. Reset CADS 7 not possible 
...... .. .. x . Reset CADS 8 not possible 
........ . ,. x 

Byte 2 Unused '0 
I Enable CADS information 

Byte 1 

xxxx ........ Unused 
...... .. x ... Enable CADS 5 ON 
...... .. · x .. Enable CADS 6 ON 
...... .. .. x . Enable CADS 7 ON 
.... " .. ... x Enable CADS 8 ON 

Byte 2 Unused 

J Sense CA enabled information 

Byte 1 

xxxx ........ Unused 
...... .. x ... Sense CA 5 enabled at machine power-ON 

or machine reset 
.... " .. · x .. Sense CA 6 enabled at machine power-ON 

or machine reset 
...... .. .. x . Sense CA 7 enabled at machine power-ON 

or machine reset o 
...... .. ... x . Sense CA 8 enabled at machine power-ON 

or machine reset 
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MOSS BER (10 43) 

Table 11-43 (Page 4 of 5). MOSS BER Type 01 ID 43 Field Details 

Field Name Bit Pattern Meaning 

K Sense CA information 

Byte 1 Sense CA KO information 
xxxx ....... Unused 
...... . x ... Sense CA enabled 5 not OK 
... .. · x .. Sense CA enabled 6 not OK 
.... .. · . x . Sense CA enabled 7 not OK 
..... ... x Sense CA enabled 8 not OK 

Byte 2 Sense CA presence KO information 
xxxx ...... Unused 
..... .. x ... Sense CADS 5 presence not OK 
...... .. · x .. Sense CADS 6 presence not OK 
...... .. .. x . Sense CADS 7 presence not OK 
........ ... x Sense CADS 8 presence not OK 

L CADS interface state 

Byte 1 

xxxx ....... Unused 
..... .. x ... Interface with CADS 5 KO 
..... .. · x .. Interface with CADS 6 KO 
...... .. .. x . Interface with CADS 7 KO 
....... ... x Interface with CADS 8 KO 

Byte 2 Unused 

M Miscellaneous MCAD errors 

Byte 1 

xx .. ...... .. Unused 
.. x . ..... . M force error Impossible In MCAD 
· .. x xxxx Unused 

Byte 2 Unused 

N MCCU errors 

Byte 1 

x ... ...... .. Valid PIO unrecognised by MCCU 
· x .. '"'' .. Valid PIO unrecognised by MCCU 
· . x . ...... .. IOC tag reset function KO 

.x ........ Unused 
...... .. x ... IOC bus disabled by MCCU 
....... · xxx Unused 

Byte 2 MCCU error detection 

x ... ..... .. Unused 
x .. ...... .. No error detection pOSSible 

· . x . ...... .. No CCU HLiR detection pOSSible 
.x ........ No CCU LLiR detection pOSSible 

.. . x ... No CSP LLiR detection pOSSible 
..... .. · x .. MIOC time out counter down 
..... .. .. x . Bad pty not forced In MCCU, 

or MOSS processor 

· . ... x Unused 

0 MCCU errors 

Byte 1 MCCU error detection 
x ... ...... .. Unused 

x .. ..... .. MCCU IR 0 not reported to MOSS processor 

· . x . .. . MCCU I R 1 not reported to MOSS processor 
... x ........ MCCU IR 4 not reported to MOSS processor 
...... .. x ... IR level 4 not pOSSible In MCCU 
...... .. · x .. MIOC time out not detected 
........ .. xx Unused 
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MOSS BER (IDs 50 to C2) 

Table 11-43 (Page 5 of 5). MOSS BER Type 01 ID 43 Field Details 

Field Name Bit Pattern Meaning 

Byte 2 MCCU data transfer error 
x ... '" . Interface MCCU and CCU KO 
· x .. ... . Wrap test failed on MCCU 
.. x . ... . MCCU data transfer not possIble 
· .. x .... No 'CYCLE STEAL END IR' possible 
... . x ... MCCU CHIO transfer not possible 
... . · x .. Unused 

· . .. x. MOSS INOP line not operative 
... . · . x MOSS I Nap reset not OK 

P MCCU miscellaneous 

Byte 1 
x . . .... M M lac Interface sense bits KO 
· x .. . . M force errors not pOSSible 
.. x. ... Unused 
· .. x .... M PGM WAIT Signal wrong In MCCU 
... . x ... M card ID not available for MCC 
... . · x .. M lac tag reset function unusable 
... . ., x . M disable lac bus not usable 
... ... x M watchdog mect1anlsm KO In MCCU 

Byte 2 Unused 

MOSS BER Type 01 ID 44 

ELD DETAIL 
SEL#:ddd FLAG:hh DATE:dd/dd TIME:dd:dd TYPE:Ol 10:44 

MOSS CODE DATA FOR PROBLEM ISOLATION 
ecce ecce hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh 
hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh 
hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh 
hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh 
hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh 
hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh 
hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh 
hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh 

===> 

Fl:END F2:IIEHU2 F3:ALARM F4:su~mARY F5:LIST F7:PREVI0US F8:HEXT 

MOSS BER Type 01 ID 44 - Field Description 

This BER is for PE only; no details are given about the meaning of the data dis­
played. It is not a failure BER or an error BER. it is an additional information 
for other BERs. The first 8 bytes contains the name of the control section at the 
origin of the BER logging The contents of the 248 remaining bytes depends on 
the origin of the request. The screen displays '********' for the unused bytes. 
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MOSS BER (IDs 50 to C2) 

MOSS BER Type 01 ID 50 

This BER is logged after three unsuccessfull sign ON attempts on the remote 
console. There is no data in this BER. It only displays the message: 

REMOTE CONSOLE REJECTED 

MOSS BER Type 01 ID 80 

See MOSS BER Type 01 10 00, 11-40 

MOSS BER Type 01 IDs 91, B3, C1, C2 

Format foMS: see page 11-101. 

The NCP/PEP program level 4 generates BERs 91, B3, C1, and C2 if a MOSS 
error occurs during a mailbox exchange. This BER is transferred to MOSS if 
MOSS successfully recovers from the MOSS error. 

These BERs should always be accompanied by MOSS BER IDs 00, 01, 02, or 03. 
When BER 10 91 is not accompanied by one of these BERs, it only means that 
the MOSS has been inoperative during a period of time (MOSS re-IML, MOSS 
dump) and the BER 10 is logged for information only. 

ELD DETAIL 
SEL#:ddd FLAG:hh DATE:dd/dd TIME:dd:dd TVPE:Ol ID:hh 
CP< error description line> <REFER. CODE IN CHAR.> CCCCCCCC 

MB:hh hh hhhh hh hhhhhh hhhh hhhh hhhh hhhh 
hhhh hh hhhhhh hhhh hhhhhhhh hhhhhhhh 

===> 

F1: END F2: 1·1ENU2 F3:ALARI·l F4: SUIII·IARV F5: LIST F7: PREVIOUS F8: NEXT 
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MOSS BER Formats 

BER Formats on Disk 

BERs Printed on Host 
The length of the BERs printed from the disk on the host is not significant. 
When the BER detail is displayed on the console display, only the useful infor­
mation is given. The remaining BER bytes, if any, printed but not displayed, 
have no meaning. Do not try to interpret them, they may lead to erroneous 
actions. 

MOSS BERs Type 01 Formats 

Format: foMO· 

10: 00 

Byte 

1-27 
28-29 
30-31 
32-33 
34-35 

36 
37-38 

39 
40 
41 
42 
43 
44 
45 

46-49 
50-53 
54-57 
58-105 

106-107 
108-109 
110-113 
114-117 
118-119 

120 
121 
122 
123 

124-125 
130-133 
134-137 
138-142 
143-147 
148-152 

153 
154-165 
166-177 
178-181 
182-193 
194-196 

197 
198-224 
225-232 
233-251 
252-289 

I~eaning 

Header 
TVPE-IO 
I-tOSS CHECK 
Action code 
Hexadecimal code 
EIRV 
OIV 
10RV 
PIRV 
CPllPl 
CI·I 
ml 
CH~I 

Unused 
IA 
PSCI 
OP 
Regs interrupt lVl 
CHCV 
Register space 
Main storage loco 
CHIO (current) 
OUNP 
MOSS dump stat 
EIRV (1) 
IORV (1) 
PIRV (1) 
OIV (1) 
PSCI (1) 
OP (1) 
PCAI 
PCA2 
PCA3 
Unused 
~ICCUA 

Unused 
Unused 
MCAD 
DFA 
TOO 
Snapshot dump 
~todu 1 e name 
Spurious error cnt 
Statistics count 

Format: foMl 

10: 01 

Byte Meaning 

1-27 Header 
28-29 TVPE-IO 
30 ABEND 
31 Flag 
32-33 HHO/~JHAT - CHECK 
34-35 Recovery action 
36-47 HCCUA REGS 
48 CCUA OtSA 
49-51 CCUA X75 
52-54 CCUA X76 
55-57 CCUA lSR 
58 STATUS 
59 Unused 
60-61 CCUA CP abend 
62-63 CCUA TA 
64-85 Unused 
86 STATUS 
87 Unused 
88-89 CCUA CP abend 
90-91 CCUA TA 
92-103 ~1CAD REGS 
104 Map of register 

value 
105 CCU fOI' CADS 
106 IOC for CADS 
107 NUM for CADS 
108-113 Reentry count 
114-120 Count for unex-

pected interrupt 
121 CHGHICAC 

return code 
122 Unused 

NOTE: The fields followed by (1) give 
infonnation in case of a level 0 
re-entry. 

Figure 11-16 (Part 1 of 7). MOSS BERType01 Formats 
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MOSS BER Formats 

Format: fo~t2 Format: fo~13 I 
I 

I 

I 10: 02 
f-

Byte I·leaning 

I 
10: 03 I 

~ 
Byte 1,·leaning I 

1-27 Header' 
28-29 TVPE-ID 
30 I·IOSS-CHECK 
31 ADNO 

1-27 I Header 1 
I 

28-29 I TVPE-ID 
30 '·IOSS-CHECK 
31 OEV 

32 OlD 32 CI-tO (log. cmnd) 
33 PIRV 33 REQ 
34 IOIRV 34 Flag 
35 CI·ISB 35 CNT 
36 STAC 36 Unused 
37 CAC-RC 37 ARC 
38 CA 38-41 AODR 
39-40 STATO 42-43 BSTAT 
44-45 STATl 44-49 CCB 
46-47 STAT4 50-57 BCLE 
48-49 Unused 58-69 SSB 
50-53 AODR 70-77 FILE mod name 
54-65 PCW 
66 Flags (ACB) 

Format: foM4 Format: foMS 

._-

10: 04 10: 05 

MOSS Check 00 01 02 04 05 08 
10 20 40 80 FF 

Byte Meaning Byte ~leaning 

1-27 Header 1-27 Header 
28-29 TVPE-ID 28-29 TVPE-ID 
30 MOSS-CHECK 30 ImSS-CHECK 
31 C~ID 31 AODR 
32 BSTAT 32-34 X76 
33 ASTAT 35-36 STATUS 
34-35 CSTAT 37 Adapter 10 
36 MSTAT 38 IOC bus IS 

Figure 11-16 (Part 2 of 7). MOSS BER Type 01 Formats 
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MOSS BER Formats 

o Format: foH5a format: foMS 

10: 05 10: 06 

'·IOSS Check FO MOSS Check 03 06 

Byte ~Ieaning Byte Meaning 

1-27 Header 1-27 Header 
28-29 TYPE-1O 28-29 TYPE-ID 
30 HOSS-CHECK: FO 30 MOSS-CHECK 
31 ADDR 31 IPL information 
32-33 DUI·IP info 32 CCU Id 
34 Unused 33 REQ 
35-58 Scanner dump 34 LVLl REQ 

35 System status 
36-37 I PL chec k code 

o 38-165 LA 
166-180 Disk error 
181-182 F2 
183-185 X71 
186-188 X72 
189 IPL mode 
190-192 CCU configuration 
193-216 HIS (Error 06) 
217 Fl 
218-219 RC from COF 
220-315 CADS 
316-317 IPLCHECK 

o Format: foM7 Format: foMS 

10: 06 IDs: 91 B3 C1 C2 

110SS Check 01 02 

Byte Meaning Byte I·teaning 

1-27 Header 1-27 Header 
28-29 TYPE-1O 28-29 TYPE-ID 
30 ~IOSS-CHECK 30 ~10SS-CHECK 

o 31-32 COf.IMAND 
33-64 MB 

Figure 11-16 (Part 3 of 7). MOSS BER Type 01 Formats 

o 
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MOSS BER Formats 

Format: fol·19 

10: 06 

EXT: 05 07 
'-lOSS Chec k 05 

Byte i Meaning 
r-----l-----------

I 1-27 I Header 
28-29 I TVPE- 10 
30 I MOSS-CHECK: 05 
31 EXTENSION: 05/07 
32 CCU Id 
33-34 NCP abend 

3
35
6 

II Dump status 0 
. Unused 

Format: foMlO 

10: 06 

~IOSS Check 09 

Byte ~Ieaning 

1-27 Header 
28-29 TVPE-IO 
30 ~'OSS-CHECK: 09 
31 CCU 
32-33 IPl-CHECK(OFlB) 
34-36 X71 ~lSA displ. 
37-39 X72 ~tSA d i sp l. 
40-42 IAR 
43-45 WKRI 
46-48 ~!KR2 

49-51 ~!KR3 

52-54 WKR4 
55-57 WKR5 
58-60 ~/KR6 

61-63 ~!KR7 

64-65 X7E 
66-67 X7D 
68-69 X76 
70-71 CA XD 
72-73 CA XE 
74-75 X50 
76-77 X51 
78-79 X52 
BO-81 X60 
82-145 LA 

Format: fol~9a 

10: 06 

EXT: 05 
HOSS Check 08 

--

Byte '-leaning 
--

1-27 Header 
28-29 TVPE-IO 
30 MOSS-CHECK: 08 
31 EXTENSION: 85 
32 CCU Id 
33-35 IAR 
36-38 SAR 
39-41 lAR 
42-44 X70 
45-47 X76 
48-50 X7D 
51-53 X7E 
54-55 HOCK 

Format: foM12 

10: 19 

Byte Meaning 

1-27 Header 
28-29 TVPE-IO 
30 Flag (error C) 
31-32 Alert indicator 
33 Req 
34 FCN 
35 Serv 

Panel old: 
36 Req 
37 FCN 
38 Serv 
39-86 Hexadecima 1 codes 
87-88 COF RC 
89-90 ECB DISC 

MIOC: 
91-92 CCUA 
93-94 CCUB 

HB CCUA: 
95 CHND 
96-97 STAT 

MB CCUB: 
98 01NO 
99-100 STAT 

Figure 11-16 (Part 4 of 7). MOSS BER Type Or1 Formats 
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MOSS BER Formats' 

o Format: foM14 Format: foM15 ~I 
IDs: 10 11 IDs: 12 13 14 

Byte Neaning Byte l'leaning 

1-27 Header 1-27 Header 
28-29 TYPE- ID 28-29 TYPE-ID 
30-37 OC1 30-37 Oc! 
38-45 OC2 cOlllllon 38-45 OC2 
46-53 CCUF 46-53 CCUF 
54-61 CCUB 54-61 CCUB 
62-107 10RB 62-77 10RB for 10 14 

62-90 IORB for 10 13 
108-115 PLIST for ID 10 62-107 10RB for ID 12 
108-127 PLIST for ID 11 

o Format: foM16 Format: foM18 

ID: 08 IDs: 16 1A 1B 10 

Byte ~leaning Byte ~Ieaning 

1-27 Header 1-27 Header 
28-29 TVPE-ID 28-29 TVPE-ID 
30 DUI·1P 30-37 OC1 
31 TRACE 38-45 OC2 
32 CA 46-53 CCUF 
33 CCU 
34 Unused o 54-61 CCUB 

62-77 10RB 
82-93 PLIST 

Format: foM19 Format: foM2l 

10: 06 10: 20 

~lOSS Check: 08 Byte "Ieaning 
EXT: 07 

1-27 Header 
Byte t1eaning 28-29 TYPE-ID 

30 NOSS-check 
1-27 Header 3,1 ORIGI 

28-29 TYPE-IO 32 Function 
30 ~lOSS-CHECK 33 SERV 
31 EXT 34 CCU 
32 CCU 35 STATUS 
33-34 CP abend code 36 REO 

37 LVU-REQ 
38 Configuration 
39 CCU Default 
40 3745 mode 

Figure 11-16 (Part 5 of 7). MOSS BER Type 01 Formats 

o 
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MOSS BER Formats 

I Format: fof.l22 Format: fof.l23 ( 
l 10: 85 I 10: 21 I 
f 

.. ~ ~ 

~ 
I'leaning 

[XT: 01 02 03 04 05 ==-~ --- -r---------

1-27 Header Byte Meaning 
28-29 TYPE-ID -- ----
29-xx 1st BER with its 1-27 Header 

own length 28-29 TYPE-1O I 
xxx-xxx 2nd BER with its 30 Event-ext 

own length 31 
Status J xxx-xxx 3rd BER with its 32 CCU 10 

own length 33 Configuration 
34 CAC I'eturn code 

Note: There may be 35 CCU default 
more than 35 3745 mode 
three BERs -------

[ Format: foM24 Format: foM25 I 
L---__ ~ 

IDs: 24 to 29, 37 10: 30 

Byte I'leaning Byte ~Ieaning 

1-27 Header 
28-29 TYPE-ID 

1-27 Header 
28-29 TVPE-ID ( 

30 CA 30-31 FRU GROUP '" 

format: foM27 

10: 32 

Byte Meaning 

1-27 Header 
28-29 TVPE-ID 
30-33 PllST 
34-37 PRB 
39 DATA 
40-41 CNND 
42-43 ERR 

Figure 11-16 (Part 6 of 7). MOSS BER Type 01 Formats 
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MOSS BER Formats 

~ 0 I Format: foM29 j format: foM29a 

10: 07 10: 07 

ERROR: 04 08 40 80 ERROR: FE 

Byte I'leaning Byte ~Ieaning 

1-27 Header 1-27 Header 
28-29 TVPE-IO 28-29 TVPE-IO 
30 ERROR 30 ERROR= FE 
31-32 TRA AOOR 31-32 TRA INPUT AOOR 
33-34 Get CHO complete 33-34 TRA OUTPUT AOOR 

lvl 2 err status 35 TIC NBR 
35-36 TIC 1 lvl 2 error 36-37 2K-blk INITIAL 

status 38-39 2K-blk REQUEST 
37-38 TIC 2 40-41 2K-blk FINAL 
39-42 Unused 42 STOP CI-tO CNT 

0 43-44 MOSS error status 
45-46 lvl 1 error status 
47-48 TIC CTl register 
49-51 X'76' 

~ormat: foM29b 

,: 'I :110 
10: 07 

EXT: 01 02 03 04 05 

Byte ~Ieaning 

Format: foM30 

10: 15 

Byte Heaning 

1-27 Header 1-27 Header 
28-29 TVPE-IO 28-29 TVPE-IO 
30 ERROR 30-37 OC1 
31 ERROR EXT 38-45 OC2 
32 TRA number 46-53 CCUF 
33-34 TRA address 54-61 CCUB 
35 TIC number 62-77 10RB 
36 CCU 78-101 PLIST 

102-133 BLK4T 

Format: foM3l Format: foMB 

10: 17 10: 39 

Byte I·leaning 

Byte Heaning 1-27 Header 
28-29 TYPE-IO 

1-27 Header 30 IORV 
28-29 TVPE-IO 31 PIRV 
30 ~tOSS-CHECK 32-233 Internal buffet' 
31 BClE 234 Status 
32 CI-tO 235 REQ 
33 B STAT 
34 A STAT 
35-38 C STAT 

o 39 H STAT 

Figure 11-16 (Part 7 of 7). MOSS BER Type 01 Formats 
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DIAGNOSTICS BER 

Diagnostics BER Type 03 

Diagnostics BER Type 03 - Summary 
Table 11-44. BER Type 03 Description 

BER 10 
ERROR DESCRIPTION 

01 Diagnostic started 
02 Diagnostic completed successfully 
03 Hardware error detected by diagnostic 
04 Microcode error detected In a diagnostic (ABEND type 1 and 2) 
OS Microcode error detected In the monitor (ABEND type 3) 

Diagnostics BER Type 03 - Detailed BER Display 
Diagnostics BER Type 03 - IDs 01 and 02: Format fo01, see page 11-107 

ELD DETAIL 
SEL#:hhhh FLAG:hh DATE:ddjdd TIME:dd:dd TVPE:03 ID:hh 
<ERROR DESCRIPTION> <REFER. CODE IN CHAR.> CCCCCCCC 

GROUP NBR:hh IFTjSECT:hhhh ROUTINE:hh ADT NBR:hh LINE NBR:hh 

===> 

Fl:END F2:MENU2 F3:ALARM F4:SUMMARV F5:LIST F7:PREVIOUS F8:NEXT 

Diagnostics BER Type 03 - 10 03: Format fo02, see page 11-107 

ELD DETAIL 
SEL,:hhhh FLAG:hh DATE:ddjdd TIME:dd:dd TVPE:03 
<ERROR DESCRIPTION> 

ERC:hhhh RAC:hhhh 
ERROR BIT:hhhh 
ADT NBR:hh LINE NBR:hh MUX NBR:hh CCU ATT:hh 
IFTjSECT:hhhh ROUTINE:hh 

===> 

10:03 
<REFER. CODE IN CHAR.> ccccccce 

Fl:END F2:MENU2 F3:ALARM F4:SUMMARV F5:LIST F7:PREVIOUS F8:NEXT 

Diagnostics BER Type 03 - IDs 04 and 05: Format fo03, see page 11-107 

ELD DETAIL 
SEL#:hhhh FLAG:hh DATE:ddjdd TIME:dd:dd TVPE:03 ID:hh 
<ERROR DESCRIPTION> <REFER. CODE IN CHAR.> cceccccc 

RAC:hhhh AOT NBR:hh CCU ATT:hh IFTjSECT:hh ROUTlNE:hh 

===> 

F1:END F2:t·1ENU2 F3:ALARt·l F4:SUHI·1ARV F5:LISl F7:PREVIOUS F8:I'IEXT 

Note: When running the diagnostics, the BR option generates the diagnostic 
BERs when a machine error is encountered. To suppress the generation, the 
command 'NBR' is used. The default option is BR. For more information see 
Service Functions, SY33-2069. 
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o Diagnostic BERs Type 03 - Formats 

Format: foOl Format: foOZ 

IDs: 01 and 02 lOs: 03 

Byte Meaning Byte Meaning 

1-27 Header 1-27 Header 
28 G,'oup number 28-29 Type ID 
29-31 1FT section-routine 30-33 Unused 
32 Adapter seq. number 34-35 Ref. error code 
33 Adapter line addr. 36-37 RAC code 

o 38-45 Unused 
46-47 Error bit 
48-61 Unused 
62 Adapter seq. number 
63 line address 

Format: foD3 64 MUX Id 
65 CCU attached 
66-189 Unused 
190 1FT 

IDs: 04 and 05 191 Section 
192 Routine number 

Byte I·leaning 

1-27 Header 
28-29 Type 10 
30-43 Unused 
44-45 RAC 
46-61 Unused 
62 Adapter seq. number 
63-64 Unused 
65 CCU attached 
66-189 Unused 

190 1FT 
191 Section 
192 Routine number 

'0 Figure 11-17. Diagnostics BER Formats 

o 

Chapter 11. Error Logging 11-107 



POWER BER 

Power BER Type 04 

Power Subsystem BER Type 04 - Summary 

:--BE-R--'-' -D-es-c-n-' p-t-; o-n -o-f-t--h-e-e--v-en-t----- --------,---~LERTl ALAR~-1 

I ID I 

01 Overcurrent fault 
02 PS fault 
04 Airflow fault 
08 MOSS control panel error 
OA Power control mode change 
OF Battery failure 
10 Internal clock down 
11 Thermal detector failul'e 
12 AC failure 
13 Invalid AC failure 
14 Cooling problem corrected 
15 Remote power OFF received 
17 Battery OK 
20 Error on MOSS reset 
21 Error on MMIO 
22 Error on RPO signal 
23 Error on CCU reset 
28 End of HIL data due to a temporary AC fai lure 
29 End of IHL data due to an unexpected event 
30 Microcode error/Power dump 
31 Set time of day 
35 Battel'y changed 
36 Change battery 

08 

AS 
A6 

A3 
A4 
AD 

AC 
AC 
AC 

A3 

AB 

A5 

Figure 11-18. Power Subsystem BER Type 04 Summary 

9C 
9C 
A7 
08 

A5 
A6 
9B 
A3 
A4 
AD 

AC 
AC 
AC 
AC 
A3 

AB 

A5 

Note: The description of the events does not necessarily match the alarm mes­
sages listed in the Problem Determination Guide. 

Power BER Type 04 (Detailed BER Display) 

Power BER Type 04 - IDs 01,02,04,08 and 12: Format foP1, see page 11-114. 

ELD DETAIL 
SEL#:hhhh FLAG:hh DATE:dd/dd TH1E:dd:dd TYPE:04 ID:hh 
<ERROR DESCRIPTION> <REFER. CODE IN CHAR.> CCCCCCCC 
REQ:hh RESP:hh PS ID:hh AFD ID:hh 
PS TVPE:hh OLD STATUS:bbbb BUS ID:bbbbbbbb 
ADAPTERl:hh ADAPTER2:hh 
RPO:hh CCU:hh 

===> 

F1:ENO F2:HENU2 F3:AlARM F4:SUNHARV f5:LIST F7:PREVIOUS F8:NEXT 
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POWER BER 

Power BER Type 04 - 10 OA: Format foP1, see page 11-114. 

ELD DETAIL 
SEL#:hhhh FLAG:hh DATE:dd/dd TIHE:dd:dd TVPE:04 ID:OA 
<ERROR DESCRIPTIO/I> <REFER. CODE IN CHAR.> CCCCCCCC 
OLD 1m,! 
bbbbbbbb bbbbbbbb 

===> 

Fl:END FZ:I-IEJ'IUZ F3:ALARH F4:SUIIHARV F5:LIST F7:PREVIOUS F8:NEXT 

Power BER Type 04 - IDs 20 to 23: These BER display a single line of informa­
tion, indicating the type of error, according to the next list: 

1020 
10 21 
1022 
1023 

Power control detected error on MOSS reset 
Power control detected error on MMIO 
Power control detected error on RPO signal 
Power control detected error on CCU reset 

One of those BER is generated when the corresponding lines is found every 
time clamped to the same level. 

Power BER Type 04 - lOs 28, 29: Format foP2, see page 11-114. 

ElD DETAIL 
SELp:hhhh FlAG:hh DATE:dd/dd TIIIE:dd:dd TVPE:04 ID:hh 
<ERROR DESCRIPTION> <REFER. CODE IN CHAR.> CCCCCCCC 
IIIL SOURCE:hh CAUSE:hh REASON:hh 
CONTROL 1I0DE:hh INSTAL TVPE:hh 

===> 

Fl:END FZ:/·IHlU2 F3:ALARII F4:SUlrrIARY F5:LIST F7:PREVIOUS F8:1'IEXT 

Power BER Type 04 - 10 30: Format foP3. see page 11-114 

ELD DETAIL 
SELP: hhhh FLAG: hh DATE: dd/dd TItlE: dd: dd TYPE: 04 ID: 30 
<ERROR DESCRIPTION> <REFER. CODE IN CHAR.> CCCCCCCC 

IOIRV:hh PIRV:hh REQ:hh RESP:hh 
ERR:hh ECB:hhhh 

===> 

Fl:HlD FZ:tlENUZ F3:ALARII F4:SUIIIIARV F5:LIST F7:PREVIOUS F8:IIEXT 

Power BER Type 04 - 10 31: Format foP4. see page 11-114. 
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POWER BER 

ELD DETAIL 
SELi::hhhh FLAG:hh DATE:dd/dd TII1E:dd:dd TYPE:04 ID:31 
<ERROR DESCR I PTI 01 J> <RE FER. CODE I II CHAR. > CCCCCCCC 

DATE:hh / hh / hh 
DAY :hh 
TIIIE:hh: hh : hh 

===> 

Fl:EIID F2:IIEi'lU2 F3:ALARII F4:SUIIiIARY F5:LIST F7:PREVIOUS F8:I'JEXT 

Power BER Type 04 - Field Description 

Table 11-45. Power BER type 04 Field Description 

Field name 

AFD 

BUS ID 

CCU 

Control Mode 

ECB 

ERR 
IMUIPL 

Install-Type 

IOIRV 

LAR 

NEW 

OLD 

PIRV 

PS ID 

PS Type 

REQ 

RESP 

RPO 

Meaning 

Not used 

Not used 

Always set to 01 

See OLD and NEW 

Event control block 

Microcode error 

• Source of 1M UI PL 
• Cause of IMUIPL 
• Reason of power OFF 

M PW power logic card state 

I/O Interrupt request vector 

Lagging address registers (Input X'74') 

New panel Info 
(01 = host, 02 = network, 03 = local) 
Old panel Info 
(01 = host, 02 = network, 03=local) 
Program Interrupt request vector 

Not used 

Not used 

See request description 

PLC response to MOSS 

Request power OFF 

Refer to 

Page 11-111 

(*) 

Page 11-111 

• Page11-111 
• Page 11-11~ 
• Page 11-111 

Page 11-111 

Page 11-45 

Page 11-45 

Page 11-112 

Page 11-113 

Page 11-111 

(*) For software information on BERs originated by NCP/PEP, refer 
to the associated product documentation. 

Power B ER Type 04 - Field Details 

Some of the following fields may not appear on the ELD detail display, but they 
are part of the BER and they are listed as they appear in the BER file. See the 
section 'BER Formats on Disk' page 11-99 
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POWER BER 

Table 11-46. BER 04 Field Details 

Field Name Field Value Meaning 

IPUIML source 01 Host requested IPL 
02 Auto restart 
03 Unused 
04 Request from panel 
05 Unused 
06 Scheduled power ON 
07 Unused 

IPUIML cause 01 MOSS IML 
02 General IPL 
03 Unused 
04 MOSS check 

Microcode error 01 Invalid response 
02 Request expected 
03 Response expected 
04 Invalid Interrupt 
05 Invalid asynchronous event 
06 Not used 
07 Power dump requested 

REASON Last power OFF reason 
01 R PO from host 
02 Ae failure 
03 Power OFF from Nep 
04 Power OFF from panel 
05 EPO 
06 Air flow detector failure 
08 Overcurrent problem on a power block 
09 Power supply problem on a power block 
1A MOSS power ON reset line clamped every time 

at the same level 

RPO 01 General power OFF 
02 Remote power OFF request 
03 Requested power OFF failed 

Install Type 00 Normal state 
01 First installation 
02 - 03 Unused 

PS OLD/NEW Unused 
status 

RESP and REQ Fields 
The REQ field may take a different meaning for identical values, depending on 
the event that was the cause of the BER: 

• BER caused by a power dump. 

The RESP field is always Dx: 

01 The dump was possible. 
02 The dump already existed. 
03 The dump failed. 

The REQ values are given in the following table. 

Table 11-47 (Page 1 of 2). BER 04 REQ/RESP Table for Power Dump 

REQ Requested by Meaning 

01 pee Invalid power ON 
02 pee Invalid power OFF 
03 pee Invalid power ON reset 
04 pee Invalid Interrupt level 0 
OS pee Invalid Interrupt level 1 
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POWER BER 

Table 11-47 (Page 2 of 2). BER 04 REQ/RESP Table for Power Dump 

REQ Requested by Meaning 

06 pee Invalid Interrupt level 2 
81 PCC Invalid power ON, dump stacked 
82 pce Invalid power OFF, dump stacked 
83 pee Invalid power ON reset, dump stacked 
84 PCC Invalid Interrupt level 0, dump stacked 
85 pce Invalid Interrupt level 1, qump stacked 
86 pec Invalid Interrupt level 2, dump stacked 
11 MOSS Power microcode error 
12 MOSS PCC ckeck bad return 
20 Operator Manual request, via power services 

• BER caused by an event in the power area. 

RESP field meaning depends on the associated REQ field value. 

A REO value corresponds to 2 possible RESP: 

OK response 
KO response 

according to the following table: 

Note: The REQUEST code is valid only when the BER is issued after a 
MOSS request to the power control. 

Table 11-48. BER 04 REQ/RESP Table 

REQ RESP RESP Meaning 
OK KO 

01 42 C2 Start diskette 
02 43 C3 Stop diskette 
05 N/A N/A MPWL reset 
07 48 C8 Start disk 
08 49 C9 Stop disk 
09 4A CA Set adapter 
OA 4B CB Reset adapter 
OC 4E N/A Check MPWL 
OD 50 N/A Get end of 1M L data 
OE 51 N/A Get stacked error record 
12 55 N/A Set time of day 
13 56 D6 Get time of day 
14 57 N/A Set scheduled power ON 
15 58 N/A Get scheduled power ON 
16 59 N/A Allow scheduling 
17 SA N/A Inhibit scheduling 
1B 5E N/A Get scheduling state 
1F 70 FO Display message Indicator on panel 
20 76 F6 Display console In use 
21 7E FE Display hexadeCimal code on panel 
22 7F FF Display funetlon code 
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If the BER is issued from an error reported to the MOSS by the power 
control: 

The REQUEST field is set to 00. 
The RESP field takes the meaning given in the following table: 

Table 11-49. BER 04 RESP Table When REO = 00 

RESP Meaning 

00 to 05 Unused 
06 Air flow fault 
08 Overcurrent fault 
09 PS fault 
00 Local request 
OE Force local 
OF Battery KO 
11 Power control mode change 
12 Panel KO 
13 AC failure 
14 Invalid AC failure 
15 MPWA KO 
16 Remote power OFF 
18 Battery OK 
19 Problem on CCU reset 
1A Problem detected on MOSS reset 
1B MMIO errors 
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POWER BER 

Power BER Type 04 - Formats ( 
Format foPl Format foP2 

IDs: 01 02 04 08 12 lOs: 28 29 

I Byte Heaning Byte Meaning 

1-27 Header 1-27 Header 
28-29 TVPE-IO 28-29 TVPE-IO 
30 REQ 30 I1R source 
31 RESP 31 CAUSE 
32 PS 10 32 POWER OFF reason 
33 AFD 33 CTRL Mode 
34 Retry indicator 34-173 PCT 
35 PS type 174-180 TOO 
36 181 Install type 

bbbb Old status 182-213 AFD status 
bbbb Address 214-217 Airflow fault on '", 

37 BUS ID each tower 
38 Adapter 1 
39 I Adapter 2 
40 I RPO 
41 CCU 

10: OA only 

42 Old control 
43 New control 
44 Tower 10 for 

airflow fault 

Format foP3 Format foP4 

10: 30 10: 31 

Byte ~leaning Byte Meaning 

1-27 Header 1-27 Header 
28-29 TVPE- 10 28-29 TVPE-IO 
30 IORV 
31 PIRV 

30-32 Time (SS, MM, HH) 
in Hex 

( 

32 REQ 33 Day of week 
33 RESP 34-36 Date (day, month, 
34 ERR CODE year) 
35-37 Unused 
38-41 HPNL data 
42-43 ECB 

Figure 11-19. Power BER Formats 
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CA BER 

o NCP CA BER Type 10 

CA BER Type 10 - Summary 

Table 11-50 (Page 1 of 5). CA BER Type 10 Summary 

BER Abend Event Description Recovery or ALERT ALARM 
10 Code PGM Action 

(NCP) 

10 0915 · CADS: Invalid ESC address used (EP or NEO are NCP re-IPL NO NO 
the CA owner) 

- Mismatch between ESC addresses range 
defined In NCP/PEP sysgen and In MOSS CDF 
for Involved CA. 

o - Program error (for example, possible over-
write of control blocks where ESC values are 
kept) If found In normal operations 

· BCCA: ESC addresses not allowed on thiS type of 
CA. 

14 0910 Address exception (AIO) (X76' bit 0.0 or 1.0 ON) NCP re-IPL NO NO 
1 

I' 

Ii 11'0 
I 

16 0911 Storage protect (AIO) (X76' bit 0.1 or 1.1 ON) NCP re-IPL NO NO 

18 0912 Invalid CA selection In control program (attempt to NCP re-IPL NO NO 
select a t}on-Installed CAl. Control program ISSUing an 
output X'OT with either bit 0.2 or 0.3 set and bits 0.4, 
0.6 indicating select bits for a CA that IS not Installed. 

1B 0913 Invalid IOH/IOHI Input to CA (for example Input to reg- NCP re-IPL NO NO 
Ister which cannot be read) X7E' bit 0.5 ON 

1C 0914 Output sequence Issued In error to CA X'OD' bit 1.0 NCP re-IPL NO NO 
ON 

1E 0913 Invalid IOH/IOHI output to CA output X'OD', X'OE', or NCP re-IPL NO NO 
X'OF' 

1F 0913 Invalid IOH/IOHI output to CA (hardware detected) NCP re-IPL NO NO 
X7 E' bit 0.5 ON 

1 

I 

34 091F Level 3 IPL configuration check NCP re-IPL NO NO 

~I I 

:,0 
· Stacked status cleared by Initial select for the 1 st 

time, or transfer of final status but not on the 
IPLlng CA. bUilt for the non-/PLtng CA 

· PRI bUilt for the IPLlng CA 

35 0 ESC address (from host) not within range (PEP on NO NO 
lever 3 Interrupt) 
Mismatch between ESC addresses range defined In 
NCP/PEP sysgen and In MOSS CDF for Involved CA. 

80 0 Autoselectlon error: IOH IN X'OF' failed (X'09' and Retry cmd 
X'OA' contain 'FE FE') In X'OF' 

80 0920 Autoselectlon error (limit threshold) NCP re-IPL NO NO 

· X76' bit 0.4 ON for IOC1 time out, or 

· X76' bits 0.0 to 0.3 contain '0010'. 

80 0 Autoselectlon error (limit threshold) CA down 50 50 

· X76' bit 0.4 ON for IOC1 time out, or 

· X76' bits 0.0 to 0.3 contain '0101'. 

80 0920 Autoselectlon error (limit threshold) NCP re-IPL NO NO 

• X76' bit 0.4 ON for IOC1 time out, or 

· X76' bits 0.0 to 0.3 contain '0101'. 
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Table 11-50 (Page 2 of 5). CA BER Type 10 Summary 

BER Abend Event Description Recovery or ALERT ALARM 
10 Code PGM Action 

(NCP) 

81 0 Failure to read X'08', or more than one CA In error CA down SO SO 
from the X'08'. 
CA dropped from the autoselectlon chain bit 0 In CA 
X'08' byte 0 

81 0 • CA dropped from the autoselectlon chain In CA NO NO 
X'08' byte 0, CAs bit = 0 . Non-contiguous CAs In the autoselectlon chain 

All CAs on the IOC bus are removed from the chain. 

82 0 CA cannot be selected In level 1, not possible to Issue CA down SO SO 
IN CA X'08 

82 CA cannot be selected In level 1 (last CA, no INN NCP re-IPL NO 40 
traffic) 

83 Autoselectlon error, 1 CA identified NO NO 

84 Autoselectlon error, several errors NO NO 

85 CA not accesslple (not attached, not Initialized) NO NO 
917 Unresolved AIO 
919 Unresolved adapter error 
91A PIO error on a CA 

86 CA not operative NO NO 
917 Unresolved AIO 
919 Unresolved adapter error 
91A PIO error on a CA 

87 Interrupt from a disable CA NO NO 
917 Unresolved AIO 
919 Unresolved adapter error 
91A PIO error on a CA 

88 Unexpected level 1 In concurrent maintenance NO NO 
917 Unresolved AIO 
919 Unresolved adapter error 
91A PIO error on a CA 

89 Unexpected level 1 from CA CACM disconnect NO NO 
or with CA Install In progress 

917 AIO threshold reached 
919 Unresolved Interrupt 
91A PIO threshold reached 

90 0 CADS: Invalid ESC address (PEP or NEO are not the Invalid ESC NCP NO 
CA owner). ESC addresses not active on the CA. address retry 
BCCA: ESC addresses not allowed on thiS type of CA. (PEP or 

NEO are not 
the CA 
owner, NCP 
IS the owner 
on an ESC 
address 
compare) 

NO 

90 0 Invalid ESC address (limit threshold) CA down 50 50 

90 Invalid ESC address (last CA, no INN) All CAs have NCP re-IPL NO NO 
been disabled 
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o Table 11-50 (Page 3 of 5). CA BER Type 10 Summary 

BER Abend Event Description Recovery or ALERT ALARM 
10 Code PGM Action 

(NCP) 

91 0 AIO error NCP retry NO NO 

• X75' bit 0.0 and 1.0 OFF 
• X76' bit 0.4 ON for IOC1 time out 
• X,?6' bit 0.5 or 1.5 for IOC1 bus I N panty error 
• X76' bit 0.6 In both cases (AIO) 
• X76' bits 0.0, 0.1, 0.2, 0.3 contain the IOC status at 

the time of error 

91 0 AIO error (limit threshold) CA down 50 50 

91 AIO error (last CA, no INN), all CAs have been dlsa- NCP re-IPL NO NO 
bled 

92 0922 Level 1 from CA dunng recovery (Interrupt from a CA NCP re-IPL NO 40 

o which IS already being disabled by error recovery pro-
cedures as a result of level 1 checks). 

Indicates the probable failure of the disable sequence 

93 0 Dnverlrecelver check X'OD' bit 1.6 or 1.7 ON NCP retry NO NO 

93 0 Dnver/recelver check (limit threshold) CA down 50 50 

93 Dnver/recelver check (last CA, no INN) NCP re-IPL NO NO 
All CAs have been disabled 

94 0 Level 1 from a CA not generated actl ve NCP retry NO NO 
X7 E' bit 0.5 or 1.5 ON 

94 0921 Level 1 from a CA not generated active (limit NCP re-IPL NO NO 
threshold) 

o 96 0 Channel bus IN check NCP retry NO NO 
(X'OD' bit 1.3 or 1.5 ON) 

96 0 Channel bus IN check (limit threshold) CA down 50 50 

96 Channel bus IN check (last CA, no INN), all CAs have NCP re-IPL NO 40 
been disabled 

97 0 PIO error (Input or output IOH failed) NCP retry NO NO 

• X76' bit 0.4 ON for IOC1 time out 
• X76' bit 0.5 for IOC1 bus I N panty error 

X76' bit 0.6 In both cases 

97 0 PIO error (limit threshold) CA down 50 50 

97 091A PIO error (last CA, no INN), all CAs have been dlsa- NCP re-IPL NO 40 
bled 

98 0 I nternal adapter error: NCP retry NO NO· 

• X7E' bit 0.5 or 1.5 ON 
• X'OE' bits to indicate CAs 

Control program checks the level 3 instruction that 
failed. 

· If It IS a valid IOH/IOHI, retry the instruction In the 
Interrupted level 

· If It IS not a valid IOH/IOHI, attempt to disable the 
CA 

98 09FO Internal adapter error: NCP re-IPL NO NO 

· Final status transfer. Not enough information 
available to recover when a data/status Interrupt 

o IS pending dunng level 1 processing 
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Table 11-50 (Page 4 of 5). CA BER Type 10 Summary 

BER Abend Event Description 
10 Code 

(NCP) 

98 09F1 Internal adapter error: 

· Status byte cleared (X'OO' bit 0.6) 
Not enough information available to recover when 
an Initial Selection Interrupt IS pending dUring 
level 1 processing. 

98 0 Internal adapter error (limit threshold) 

98 Internal adapter error (last CA, no INN), all CAs have 
been disabled 

99 0 Ground fault, X'OD' bit 1.4 ON 

99 0 Ground fault (limit threshold) 

9A 0920 IOH failed In level 1, abort AIO recovery 
Control program cannot get the registers needed to 
determine the error 

9B 0920 IOH failed In level 1, abort PIO recovery 

· IOH required for the recovery failed twice In level 
1, or 

• Output IOH x'or failed tWice In level 1 

9B 0 IN CA X'08' failed In level 1 

9B 0 IN CA X'08' failed In level 1 (limit threshold) 

9C 0920 IOH failed In level 1, abort ADP recovery 

90 0 CA microcode detected error 

· X'OD' bit 0.1 ON 
• Origin found In X'60' 

9E 0 Unresolved error on CA level 1 

• CA register X'OD' did not specify any adapter 
error bit 

· See Specific Mechanism, page 11-13 

9E 0 Unresolved error on CA level 1 (limit threshold) 

9E Unresolved error on CA level 1 (last CA, no INN) 
All CAs have been disabled 

9F 0925 ESC Interrupt (PEP/NEO are not CA owner) 

• X'OF' bits 0.2 or 0.3 ON 

· ESC address In X'3' byte 0 

B1 0 Unresolved CA level 3 

· Initial select Interrupt (X'OF' bit 0.2), but no bit ON 
In X'OO'. 

· See Specific Mechanism, page 11-13 

B1 091C Unresolved CA level 3 initial select Interrupt (limit 
threshold) 

B2 0 Unresolved CA level 3 

· Data/status Interrupt (X'OF' bit 0.3), but no bit ON 
In X'02', and It IS not a system reset (no bit In 

X'OO'). 

B2 0910 Unresolved CA level 3 data/status interrupt (limit 
threshold) 

B3 0 U nresol ved CA level 3 Interrupt 

· Level 3 but no Initial select nor data status 

83 091E Unresolved CA level 3 Interrupt (limit threshold) 
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Recovery or ALERT 
PGM Action 

NCP re-IPL NO 

.. 
CA down 50 

NCP re-IPL NO 

NCP retry NO 

CA down 50 

NCP re-IPL NO 

NCP re-IPL NO 

NCP retry NO 

NO 

NCP re-IPL NO 

CA down 51 

NCP retry NO 

CA down 50 

NCP re-IPL NO 

NCP re-IPL NO 

NCP retry NO 

NCP re-IPL NO 

NCP retry NO 

NCP re-IPL NO 

NCP retry NO 

NCP re-IPL NO 

ALARM 

NO 

50 

NO 

NO 

50 

NO 

40 

NO 

NO 

NO 

51 

NO 

50 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 
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11-50 (Page 5 of 5). CA BER Type 10 Summary 

Abend 
Code 
(NCP) 

0927 

0 

0926 

091E 

091E 

a 
091E 

091E 

091E 

0 

0919 

Event Description Recovery or ALERT ALARM 
PGM Action 

NCP cannot disable CA after an error detected on the NCP re-IPL NO NO 
CA. NCP eXhausted disable count 

Inappropnate command (neither NOP nor TIO) on NCP retry NO NO 
stacked initial status: PEP only (X'OO' bit 0.5) 

Inappropnate command (neither NOP nor TIO) on NCP re-IPL NO NO 
stacked Initial status (limit threshold) 

CA level 3 Interrupt from an undefined CA NCP re-IPL NO NO 

• CA Installed and attached but not defined In NCP 
• CA Installed and attached but the box IS defined as 

link-attached 

CA level 3 Interrupt from a CA that IS neither Installed NCP re-IPL NO NO 
nor attached to that CCU 

Unresolved CA level 3 In concurrent dlag mode 

CA level 3 Interrupt but the CA IS not operational NCP re-IPL NO NO 

CA level 3 from a CA that IS CACM disconnect (MOSS NO NO 
cancel CACM and reset CAl 

CA level 3 from a CA With install In progress (MOSS NO NO 
cancel CACM and reset CAl 

CA level 3 from a CA ERP inoperative NCP re-IPL NO NO 

CA level 3 from a disabled CA NCP re-IPL NO NO 

Unresolved adapter level 1 Interrupt (CA reg X'OE' did NCP retry NO NO 
not speCify a CA With the level 1 Interrupt) 

Unresolved adapter level 1 Interrupt (limit threshold) NCP re-IPL NO NO 

Note: In case of abend, NCP re-IPL is performed and the Alarm/Alert is gener­
ated when IPL is completed. Alert is triggered by MOSS BER ID 06, error code 
05. 
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CA BER Type 10 (Detailed BER Display) 

CA BER Type 10 - IDs 18, 1C, 1E, 80, 97, 9B: Format foC1, see page 11-124. 
Program level 1 generates one of the following BERs when an error occurs 
during a PIa operation on a channel. 

ElD DETAIL 
SEL#:hhhh FLAG:hh DATE:dd/dd TIME:dd:dd TVPE:IO ID:hh <LOST:ddd CP-ABEND:hhhh> 
<ERROR DESCRIPTION> <REFER. CODE IN CHAR.> CCCCCCCC 
F:bbbbbbbb CAVT:bbbbbbbb STAT:hhhh 
X7E:hhhh X76:hhhh I:hhhh lAR:hhhhhhhh X76U:hhhh ETA:hhhh ADNO:hh 
SHA:hhhh IAR:hhhhhh TA:hhhh TD:hhhh X8:hhhh X9:hhhh XA:hhhh 
X50:hhhh X51:hhhh X52:hhhh 
CAB:hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh 

hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh 
CAC:hhhh 
XO:hhhh Xl:hhhh X2:hhhh X3:hhhh X4:hhhh X5:hhhh X6:hhhh X7:hhhh 
XB:hhhh XC:hhhh XD:hhhh XE:hhhh XF:hhhh 

===> 

Fl: EI'lD F2: f.1ENU2 F3:ALARN F4: SUf.1ttARV F5: LIST F7: PREVIOUS F8: NEXT 

CA BER Type 10 - IDs 14, 16, 91, 9A: Format foC2, see page 11-124. Program 
level 1 generates one of the following BERs when an error occurs during an 
Ala operation with a channel. 

ElD DETAIL 
SEl#:hhhh FLAG:hh DATE:dd/dd TINE:dd:dd TVPE:IO ID:hh<LOST:ddd CP-ABEND:hhhh> 
<ERROR DESCRIPTION> <REFER. CODE IN CHAR.> ccccccce 
F:bbbbbbbb 
X7E:hhhh X76:hhhh X75:hhhh ETA:hhhh X76U:hhhh FPR:hhhhhhhh SHA:hhhh 
X50:hhhh X51:hhhh X52:hhhh 
CAB:hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh 

hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh 
CAC:hhhh 
XO:hhhh Xl:hhhh X2:hhhh X3:hhhh X4:hhhh X5:hhhh X6:hhhh X7: hhhh 
XB:hhhh XC:hhhh XD:hhhh XE:hhhh XF:hhhh 

===> 

Fl: END F2:IIENU2 F3:AlARI·l F4: SUIUIARV F5: LIST F7: PREVIOUS F8: NEXT 
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CA BER 

CA BER Type 10 IDs 10, 1F, 87, 90, 92, 96, 98, 99, 9C, 90, 9E, 9F 
: Format foC3, see page 11-125. Program level 1 generates one of these BERs 
when a CA reports an error on its level 1. 

ElD DETAIL 
SEl#:hhhh FlAG:hh DATE:dd/dd TIHE:dd:dd TVPE:I0 IO:hh<lOST:ddd CP-ABENO:hhhh> 
<ERROR DESCRIPTION> <REFER. CODE IN CHAR.> cccceccc 
F:bbbbbbbb 
X7E:hhhh X76:hhhh ADNO:hh lAR:hhhhhhhh X76U:hhhh TA:hhhh SWA :hhhh 
X60:hhhh X50:hhhh X51:hhhh X52:hhhh 
CAB:hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh 

hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh CAC:hhhh 
XO:hhhh Xl:hhhh X2:hhhh X3:hhhh X4:hhhh X5:hhhh X6:hhhh X7: hhhh 
XB:hhhh XC:hhhh XO:hhhh XE:hhhh XF:hhhh 

===> 

F1:END F2:t·IENU2 F3:AlARH F4:sumIARV F5:L1ST F7:PREVIOUS F8:NEXT 

CA BER Type 10 - IDs 34, 35, B1, B2, B6, B'O, BE: Format foC4, see page 
11-125. Program level 3 generates one of the following BERs when a CA 
request at level 3 remains unresolved. 

ElD DETAIL 
SEl#:hhhh FlAG:hh DATE:dd/dd TIHE:dd:dd TVPE:I0 IO:hh<lOST:ddd CP-ABEND:hhhh> 
<ERROR DESCRIPTION> <REFER. CODE IN CHAR.> ccccccce 
CAVT:bbbbbbbb 
X77:hhhh X7F:hhhh XO:hhhh Xl:hhhh X2:hhhh X3:hhhh X4:hhhh X5:hhhh 
X6:hhhh X7:hhhh XB:hhhh XC:hhhh XF:hhhh 
CAB:hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh 

hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh 
CAC:hhhh TA:hh 

===> 

F1: END F2:t·1ENU2 F3:AlARt·' F4: SUM~lARV F5: LIST F7: PREVIOUS F8: NEXT 

When the registers are set to 'FF', the information they contain is not valid. 
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CA BER Type 10 - IDs 81, 82, 83, 84: Format foC5, see page 11-125. Program 
level 3 generates one of the following BERs when a CA request at level 3 
remains unresolved. 

ELD DETAIL 
SELIi:hhhh FLAG: hh DATE: dd/dd TIl-IE: dd: dd TYPE: 10 10: hh<LOST: ddd CP-ABEIID: hhhh> 
<ERROR DESCRIPTION> <REFER. CODE 1M CHAR.> CCCCCCCC 
F:bbbbbbbb CAVT:bbbbbbbb STAT:hhhh 
X7E:hhhh X76:hhhh I:hhhh LAR:hhhhhhhhh X75:hhhh X76U:hhhh ETA:hhhhhhhh 
ADNO:hh 
SvlA:hhhh IAR:hhhhhh TA:hhhh TD:hhhh X8:hhhh XE:hhhh XF:hhhh 
FPR:hhhhhhhh 
CAB:hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh 

hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh 

===> 

Fl:END F2:NENU2 F3:ALARH F4:SUMHARY F5:LIST F7:PREVIOUS F8:NEXT 

CA BER Type 10 - IDs 85, 86, 88, 89,83, B7, B8, BA, BB, BC, BF: Format foCB, 
see page 11-125. Program level 3 generates one of the following BERs when a 
CA request at level 3 remains unresolved. 

ELD DETAIL 
SEL#:hhhh FLAG:hh DATE:dd/ctd TIME:dct:dd TYPE:I0 ID:hh<LOST:ddd CP-ABEND:hhhh> 
<ERROR DESCRIPTION> <REFER. CODE IN CHAR.> CCCCCCCC 
CAVT:bbbbbbbb 
X77:hhhh X7F:hhhh 
TA:hhhh STAT:hhhh CCU=INPUT-X57:hhhh CCU-OUTPUT-X57:hhhh XF:hhhh 

=:;=> 

Fl:END F2:HENU2 F3:ALARH F4:SU~4ARY F5:LIST F7:PREVIOUS F8:NEXT 
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CA BER Type 10 - Field Description 
Table 11-51. CA BER type 10 Field Description 

Field Name Meaning 

ADNO • field ADNO for PIO operation 
• field XE for CA error reported at level 1 
• field X75 for AIO operation . field XF for CA error reported at level 3 . 

CA address (5 to 8), as used by NCP/PEP In Its control 
blocks (not to be confused with ESC or NSC address. 

CAB X'30' bytes of fields from the CAB, from CABCNO up to and 
including CABXR6F. For PEP the fields CASEl through 
TERMAOR are Included from the PEP CHCB (X'10' bytes). 
The remaining space IS padded with X'FF' for PEP. 

CAC Channel adapter contact control flags. 
CAVT CAVT flag 
STAT Auto selection chain status, Input X'9'. 
CCU X'57' - Input CA command lS reg (same for output). 
INPUT X57 
ETA T A field of IOH fall ure In level 1. 
F Indicator flag byte (indicates a byte expansion follows) 
I FI rst two bytes of instruction. 
IAR IAR of Interrupt level. 
lAR lagging address register (X74'). 
SWA Unused 
TA IOH I Image -- (T A: hhhh means data bytes 0 and 1). 
TO IOHI Image -- TO data adapter specific bytes 

(TO: hhhh means data bytes 0 and 1). 
XO-XF Channel adapter registers 
XF X'F' - CA level 3 Interrupt request 
XO X'O' (Initial selection) 
X3M CA cycle steal fixed pOinter register. 
X50 X'50' - Adapter bus control module check register 
X51 X'51' - Channel A control.modute check register 
X52 X'52' - Channel B control module check register 
X60 X'60' - Microcode-detected error code 
X7E X7E' - CCU level 1 Interrupt. 
X7F X7F' - Interrupt request reg - CCU level 2, 3, and 4. 
X74 X74' - Cycle steal control word register. 
X75 X75' - LAR bytes (see CAn). 
X76 X76' - IOC error summary register. 
X76U X76' - Cause of error not found 

(PIO to read error register failed). 
X77 X77' - Interrupt request reg - adapter levels 2 and 3. 
X79 X79' - Utility. 

(*) For software information on BERs originated by NCP/PEP, refer 
to the associated product documentation. 

CA BER 

Refer to 

(*) 

(*) 
(*) 
(*) 
Page 11-92 

(*) 
(*) 

Page 2-38 
Page 2-38 

Page 3-31 
Page 3-31 

Chapter 7 
Chapter 7 
Page 2-20 
(*) 
(*) 
(*) 
(*) 
Page 2-37 
Page 2-38 
Page 2-29 
Page 2-30 
Page 2-31 
Page 2-31 

Page 2-33 
Page 2-34 
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CA BER Type 10 - Formats 

Format fOCI 

IDs: 18, 1C, IE, 80, 97, 9B 
I --

Bytes Meaning 

1-27 
28-29 
30 
31-32 
33-34 
35-36 
37-38 
39-42 
43-44 
45-46 
47-48 
49 
50 
51 
52 
53-54 
55 
56-58 
59-60 
61-62 
63-68 

63-64 
65-66 
67-68 

69-70 
71-72 
73-74 
75-122 
123-124 
125-150 

Header 
TVPE-ID 
LOST 
Abend 
X7E 
X76 
I 
LAR 
STAT 
X76U 
ETA 
Unused 
ADNO 
Flag 
CAVT 
SWA error register 
Unused 
IAR int level 
TA 
TO 
Unused 

X8 ] fOI' 
X9 ID 80/9B 
XA 

X50 (*) 
X51 (*) 
X52 (*) 
CAB (*) 
(CAC) 
CA Regs X'O'-X'F' 

Format foC2 

I IDs 14, 16, 91, 9A 

I Bytes Neaning 

1-27 Header 
28-29 TVPE-ID 
30 LOST 
31-32 Abend 
33-34 X7E 
35-36 X76 
37-38 X75 
39-40 Unused 
41-42 ETA 
43-44 Unused 
45-46 X76U 
47-50 FPR 
51 Flag 
52 Unused 
53-54 SHA 
55-68 Unused 
69-70 X50 (*) 
71-72 X51 (*) 
73-74 X52 (*) 
75-122 CAB (*) 
123-124 CAC (*) 
125-150 CA regs X'O'-X'F' 

(*) 

(*) means that if contents are FEFEFE ••• FE, data is invalid. 

Figure 11-20 (Part 1 of 3). CA BER Formats 
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CA BER 

o Format fat3 Format fot4 

los:10 IF 87 90 92 96 98 99 IDs: 34 35 B1 B2 B6 Bo BE 
9C 90 9E 9F 

Bytes ! "Ieaning ! Bytes Meaning 

1-27 
I 

I Header 1-27 Header 
28-29 

I 
TVPE-IO 28-29 TVPE-IO 

30 LOST 30 LOST 
31-32 Abend 31-32 Abend 
33-34 X7E 33-34 X77 
35-36 X76 35-36 X7F 
37 AoNO 37-38 XO 
38 Unused 39-40 Xl 
39-42 LAR 41-42 X2 
43-44 Unused 43-44 X3 
45-46 X76U 45-46 X4 
47-48 TA 47-48 X5 
49-50 Unused 
51 Flag 
52 Unused o 49-50 X6 

51-52 X7 
53-54 XB 

53-54 S\~A 55-56 XC 
55-68 Unused 57-58 XF 

59-106 CAB/CHCB 
67-68 X60 IO=9O/lF 107-108 CAC 

109 TA 
,~ I 

69-711 X50 (*) 110 Unused 
71-72 X51 (*) 
73-74 X52 (*) 

II' 
I,' 

111 Flag 

75-76 Unused 
77-124 CAB (*) 
125-126 CAC 
127-152 CA Regs X'O'-X'F' o 

(*) means that if contents are FEFEFE •.• FE, data is invalid. 

Figure 11-20 (Part 2 of 3). CA BER Formats 
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Format fOCS 

i IDs: 81 to 84 
r" I 

~
ytes i Meaning 

1-27 I Header 
,28-29 I TYPE-ID 
I 30 LOST I 

31-32 
I 

Abend 
33-34 I X7E 
35-36 I X76 I 
37-38 

• 

I 
o fOI' IDs 81/82 

39-42 LAR 
43-44 X75 

o for IDs 83/84 
45-46 X76U 
47-48 ETA 
49 Unused 
50 AD NO 
5.1 Flag 
52 

I 

CAVT 
53-54 SHA 
56-58 IAR 

o for IDs 81/82 
59-60 TA 
61-62 TO 

Only for IDs 81,83 
(0 for 82,84) 

63-64 X'08' 
65-66 STAT 
67-68 X'OE' 
69-70 X'OF' 
71-74 FPR 
75-122 CAB 

I 
I 
i 

I 

~ 
I 
I 

I 

Format foC6 

IDs: 85 86 88 89 B3 B7 B8 
BB BC BF 

Bytes 1·leaning 

1-27 Header 
28-29 TVPE- ID 
30 LOST 
31-32 Abend 
33-34 X77 
35-36 X7F 
37-38 STAT 
39-40 CCU-INPUT X57 
41-42 CCU-OUTPUT X57 
43 TA 
44 CAVT 
45-46 XOF 

Figure 11-20 (Part 3 of 3). CA BER Formats 
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TSS/HPTSS BER 

II 

o NCP TSS/HPTSS BER Type 11 

TSS/HPTSS BER Type 11 - Summary 

Table 11-52 (Page 1 of 4). TSS/HPTSS BER Type 11 Summary 

BER ABEND Event Description Recovery or ALERT ALARM 
10 Code PGM Action 

(NCP) 

14 0930 Address exception (Ala) X76' bit 0.0 or 1.0 ON NCP re-IPL NO NO 

16 0931 Storage protect (Ala) X76' bit 0.1 or 1.0 ON NCP re-IPL NO NO 

18 0 · IOH/IOHI Issued to non operational line Ad~pter NO NO 
(X7E' bit 0.2 or 0.6 ON) 

o · lac bus check In error status type 1 of CSP : bit 
0.1 and 0.5 ON (X'02' bits 0.1 and 0.5) 

Non-operational cause IS given by MCT bits bits OFF 
for non-attached, non-Installed, non-operational or 
down. 

1B 0933 Invalid IOH Input to scanner X7E' bit 0.2 or 0.6 ON. NCP re-IPL NO NO 
Ongln given In error status type 1 of CSP, bit 1.7 ON 

1C 0 Line command reject Line down 43 43 
Error status type 3 of CS P, bit 1.0 = 1 

1E 0 · Invalid IOH output to scanner (pgm reset done) LSS/HSS 60 60 
X7 E' bit 0.2 or 0.6 ON down 

· Undefined IOH instruction sent to the CSP 
Ongln given In error status· type 3 of CSP (bit 1.1 ON). 

1E 0 Scanner disconnected due to 'F2' command sent by LSS/HSS 60 60 
NCP. down 

• X7E' bit 0.2 or 0.6 ON 

· Error status type 3 of CSP = X'8140' 

26 SCTUDMA storage protect/address exception Line down 73 73 

· LCS = 'DC' 

· ELCS bits 4,5,6 = 000 
HSS down 

91 0 Scanner AIO error TSS ,ucode 63 63 

• X75' bit 0.0 or 1.5 ON 
retry 

• X76' 
- bit 0.4 ON for IOC1 time out 
- bit 0.5 ON for IOC1 bus In panty error 
X76' bit 0.6 ON In both cases (Ala 

X76' bits 0.0, 0.1, 0.2, 0.3 contain the lac Internal 
status at time of error. 

BER file adapter status = Error status type 2 of CSP. 

92 0 Scanner AIO error unresolved IS generated when the TSS ,ucode NO NO 
CCU register X76' = "0200" (IOC1) or "0002" (IOC2) retry 
with no indication If time-out ("uAH) or bUS-in panty 
check ("u6"). 

92 0 Scanner Ala error unresolved (limit threshold) LSS/HSS 63 63 
down 

93 0 Scanner Ala invalid CSCW TSS ,ucode NO NO 

• X75' bit 0.0 or 1.5 ON 
retry 

• X76' bits 0.2 and 0.6 ON o 93 0 Scanner Ala invalid CSCW (limit threshold) LSS/HSS 63 63 
down 

94 DMAlcycle steal error on SET mode (LA level 1) 43 43 
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Table 11-52 (Page 2 of 4). TSS/HPTSS BER Type 11 Summary 

BER ABEND Event Description Recovery or ALERT ALARM c .. 
ID Code PGM Action 

(NCP) 

95 a Scanner hardstop LSS/HSS 63 63 

· X'7E' bit 0.2 or 0.6 ON 
down 

BER file adapter status = Error status type 3H of 
CSP, bit 0.0 = O. 

96 a TSS disconnected on manual request (following Scanner B8 B8 
request from MOSS) OFF line 

· X'7 E' bit 0.2 or 0.6 ON 

· Error status type 3, bit 0.7 ON 

· Ext register X'01' bit 5 ON 

96 0 HPTSS disconnected on manual request (following Scanner BA BA 
request from MOSS) OFF line 

• X'7E' bit 0.2 or 0.6 ON 

· Error status type 3, bit 0.7 ON 

· Ext register X'01' bit 5 ON 

97 a Scanner PIO error-output IOH/IOHI NCP retry NO NO 

• X'75' bit 0.0 or 1.5 ON 
• X'76' 

- bit 0.4 ON for IOC1 time out 
- bit 0.5 ON for IOC1 bus In panty error 

X76' bit 0.6 ON In both cases 

BER file adapter status = Error status type 1 of esp. 

97 a Scanner PIO error-output IOHIIOHI before threshold. LSS/HSS 63 63 
BER file adapter status = Error status type 1 of CSP. down 

98 a Scanner PIO error-output IOHIIOHI (limit threshold) LSS/HSS. 63 63 
BER file adapter status = Error status type 1 of CSP. down 

99 a Scanner adapter error X7E' bit 0.2 or 0,6 ON BER file LSS/HSS 63 63 
adapter status = Error status type 3 of CSP. down 

9A a Scanner adapter error unresolved NCP retry NO NO 

· First get error status failed but retry was 
succesful. 

· Error status has value at time of failure. 

9A a Get error status unresolved ON all lines. NO NO 
Error status filled by X'FEFE'. 

9B a Interrupt from disconnected scanner NO NO 

Level 1 Interrupt presented to NCP/PEP while the 
scanner IS disconnected (X'01' bit 5 ON). X7E' bit 0.2 
or 0.6 ON 

9B 093A Interrupt from disconnected scanner (limit threshold) NCP re-IPL NO NO 

9C a Scanner PIO error Input on get line 10 (see BER 11 97 NCP retry NO NO 
for general PIO errors) 

9C 0937 · Scanner PIO error Input on get line 10 (limit NCP re-IPL NO NO 
threshold) 

· Retry on get line ID failed. 
• Get error status unresolved on all lines. 

90 0 Scanner microcode error. LSS/HSS 63 63 
BER file adapter status = status M IS an error code down 

for PE only. 

9E a Get error status command failed (IOC error) dunng NO NO 
NCP LVL1 process either ON line Adapter LVL1 or on 
PIO Get line ID error. 

A1 0 Unresolved level 2 interrupt. If spunous retry count NO NO 
(the Interrupt occurred on a non-defined line) 
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Table 

BER 
ID 

A1 

A2 

A2 

A2 

A3 

A3 

A3 

A3 

A3 

A4 

A4 

A5 

A6 

A6 

A7 

A8 

11-52 (Page 3 of 4). TSS/HPTSS BER Type 11 Summary 

ABEND Event Description 
Code 
(NCP) 

0936 Unresolved level 2 Interrupt (limit threshold) 
See Specific Mechanism, page 11-13 

0 Internal FESL error reported via level 2 

· X'77' bit 0.1 ON 

· LCS = CO,C2,C4,C6,C8, DO, 02, 04, 06, 08 

0 Internal FESH error reported via level 2 

· X'77' bit 0.1 ON 

· LCS = CO, C2, C4, C6, C8, DO, 02, 04, or 08 

0 Internal FESH error reported via level 2 

· X'77' bit 0.1 ON 

· LCS = CEo Local clock failure. 

0 Internal MUX error reported via level 2 

· X'77' bit 0.1 ON 

· LCS = CA 

0 Internal MUXlLlC error reported via level 2 

· X'77' bit 0.1 ON (limit threshold) 

· LCS = CC. 

0 Internal L1C error reported via level 2 

· X'77' bit 0.1 ON 

· L1C failing or not plugged. 

· LCS = CEo 

0 Internal L1C error reported via level 2 

· X'77' bit 0.1 ON 

· line cannot be accessed by configuration. 

· LCS = DE. 

0 Internal FESH error reported via level 2 

· X77' bit 0.1 ON 

· line not accessible, a line IS already active LCS = 
'DE' 

0 Time out on any command, except F5. 
F5 command sent to the scanner, back up timer In 

NCP/PEP level 3 expired before receiving level 2 from 
scannetto process It. 

0 TranSient FESL error reported at level 2, ELCS bit 7 
ON 

0 TranSient MUXlLlC error reported at level 2, ELCS bit 
7 OFF 

0 SCTUDMA Internal error, or BU LCS = 'DC' 

· ELCS bits 4,5,6 = 001 

0 SCTUDMA Internal error 

· LCS = 'DC' 

· ELCS bits 4.5,6 = 001 

0 SCTUDMA Interface (main bus) error 

· LCS = 'DC' 

· ELCS bits 4,5,6 = 010 

0 DMA reported error 

· LCS = 'DC' 

· ELCS bits 4,5,6 = 011 

TSS/HPTSS BER 

Recovery or ALERT ALARM 
PGM Action 

NCP re-IPL NO NO 

line down 43 43 

line down 43 43 

line down 43 43 

Line down 43 43 

line down 43 43 

line down 43 43 

line down 43 43 

line down 43 43 

line down NO NO 

TSS ,ucode NO NO 
retry 

TSS j1code NO NO 
retry 

line down 73 73 

line down 73 73 

Line down 73 73 

line down 73 73 
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TSS/HPTSS BER 

Table 

BER 
10 

A9 

AA 

AB 

B1 

11-52 (Page 4 of 4). TSS/HPTSS BER Type 11 Summary 

ABEND 
Code 
(NCP) 

0 

0 

0 

Event Description Recovery or ALERT ALARM 
PGM Action 

DMA panty check or DMA time out line down 73 73 

· LCS = 'DC' 

· ELCS bits 4,5,6 = 100 

FESH/DMA Interface error line down 73 73 

· LCS = 'DC' 

· ELCS bits 4,5,6 = 101 

Internal LlC error level 2 line down 43 43 

Scanner command time out on F5. line down 43 43 
Command F5 sent to the scanner, back up timer In 

NCP/PEP level 3 expired before receiving level 2 from 
scanner to process It. 

Note: In case of abend. NCP re-I PL is performed and the Alarm/Alert is gener­
ated when IPL is completed. Alert is triggered by MOSS BER ID 06, error code 
05. 
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TSS/HPTSS BER 

o TSS/HPTSS BER Type 11 (Detailed BER Display) 

o 

o 

TSS/HPTSS BER Type 11 - 10 14, 16, 91, 92, 93: Format foT1, see page 11-136. 
Program level 1 generates one of the following BERs when an error occurs 
during an AIO operation on a scanner. 

ELD DETAIL 
SEL#:hhhh FLAG:hh DATE:dd/dd TIHE:dd:dd TYPE:1! ID:hh<LOST:ddd CP-ABEND:hhhh> 
<ERROR DESCRIPTION> <REF. CODE IN CHAR.> CCCCCCCC 

F:bbbbbbbb 
X7E:hhhh X76:hhhh X75:hhhh ETA:hhhh LAS:hhhh X76U:hhhh SPR:hhhhhhhh 
S~1A: hhhh LAR: hhhhhhhh 

===> 

F!:END F2:HENU2 F3:ALARH F4:SUHHARY F5:LIST F7:PREVIOUS F8:NEXT 

TSS/HPTSS BER Type 11 - IDs 18, 1B, 97, 98, ge, 9E: Format foT2, see page 
11-136. Program level 1 generates one of these BERs when an error occurs 
during a PIO operation on a scanner. 

ELD DETAIL 
SEL#:hhhh FLAG:hh DATE:dd/dd TIHE:dd:dd TYPE:1! ID:hh<LOST:ddd CP-ABEND:hhhh> 
<ERROR DESCRIPTION> <REF. CODE IN CHAR.> CCCCCCCC 

F:bbbbbbbb X7E:hhhh X76:hhhh I:hhhh LAR:hhhhhhhh 
LAS:hhhh X76U:hhhh ETA:hhhh SWA:hhhh IAR:hhhhhh TA:hhhhh TD:hhhh 
IOB/LXB:hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh 

hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh 
CCB:hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh 

hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh 
AXB:hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhh hh 
SCB:hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hh 
PSA:hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh 

===> 

Fl:END F2:MENU2 F3:ALARH F4:SUHHARY F5:LIST F7:PREVIOUS F8:NEXT 
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TSS/HPTSS BER 

TSS/HPTSS BER Type 11 - IDs 1E, 95, 96, 99, 9A, 9B, 90: Format foT3, see page (' 
11-136. Program level 1 generates one of these BERs when an error is : -c 

reported by a scanner on level 1. 

ELD DETAIL 
SEL.:hhhh FLAG:hh DATE:dd/dd TIHE:dd:dd TYPE:Il ID:hh<LOST:ddd CP-ABEHD:hhhh> 
<ERROR DESCRIPTION> <REFER. CODE III CHAR.> cccccecc 
F:bbbbbbbb 
X7E:hhhh X76:hhhh ADHO:hh LAS:hhhh X76U:hhhh SWA:hhhh LAR:hhhhhhhh 

===> 

Fi:END FZ:HENUZ F3:ALARH F4:SUHHARY F5:LIST F7:PREVIOUS F8:NEXT 

TSS/HPTSS BER Type 11 - 10 A1: Format foT4, see page 11-137. These BERs 
are generated on a level 2 unresolved interrupt. 

ELD DETAIL 
SEL#:hhhh FLAG:hh DATE:dd/dd TIME:dd:dd TYPE:II ID:hh<LOST:ddd ep-ABEND:hhhh> 
<Error description> <REFER. CODE IN CHAR.> ceeceeee 
F:bbbbbbbb 
TA:hh TD:hh NW:hhhh IDR:hhhh LNVT:hhhhhhhh LeS:hh 
PSA:hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh 
CNT:hhhh 

OVERRIDE FLAG \,Il TH NEW HEXADEC HIAL VALUE 
===> 

FI:END F2:MENU2 F3:ALARM F4:SUMMARY F5:LIST F7:PREVIOUS F8:NEXT 

TSS/HPTSS BER Type 11 - 10 B1: Format foT4, see page 11-137. These BERs 
are generated on a level 2 unresolved interrupt. 

ELD DETAIL 
SEL,:hhhh FLAG:hh DATE:dd/dd TIME:dd:dd TYPE:II ID:hh<LOST:ddd CP-ABEND:hhhh> 
<Error description> <REFER. CODE IH CHAR.> ceecccce 
F:bbbbbbbb 
TA:hh TD:hh NW:hhhh IDR:hhhh LNVT:hhhhhhhh LCS:hh 
PSA:hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh 

OVERRIDE FLAG WITH NEW HEXADECIMAL VALUE 
===> 

FI:END F2:HENUZ F3:ALARH F4:SU~1ARY F5:LIST F7:PREVIOUS F8:NEXT 

/ 

\ 
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TSS/HPTSS BER 

TSS/HPTSS BER Type 11 10 26, A2, A3, A4, AS, A6, A7, A8, A9, AA, AB: Format 
faTS, see page 11-136. Program level 2 generates one of these BERs when a 
scanner internal error or a transient line error is detected. 

ELD DETAIL 
SEL#:hhhh FLAG:hh DATE:dd/dd TIHE:dd:dd TYPE:11 ID:hh<LOST:ddd CP-ABEND:hhhh> 
<ERROR DESCRIPTIOIJ> <REFER. CODE IN CHAR.> CCCCCCCC 
F:bbbbbbbb TA:hh TD:hh NW:hhhh IDR:hhhh 
PSA:hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh 

IOBjLXB:hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh 
CCB:hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh 

hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh 
AXB:hhhh hhhh hhhh hhhh hhhh hhhh hhhh 
SAT:hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hh 
SCB:hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hh 
CSC:hhhh CNT:hhhh 

::::=> 

F1:EtlD F2:~IENU2 F3:ALAR~1 F4:SUI·1/·1ARY F5:LIST F7:PREVIOUS F8:NEXT 

Note: Lost and CP abend fields are displayed when applicable. 

TSS/HPTSS BER Type 11 10 94, 1C: Format foT6, see page 11-136. Program 
level 1 generates this BER when a command reject is reported by a scanner on 
level 1 (control program error). 

ELD DETAIL 
SEL#:hhhh FLAG:hh DATE:dd/dd TIHE:dd:dd TYPE:!! ID:hh<LOST:ddd CP-ABEND:hhhh> 
<ERROR DESCRIPTION> <REFER. CODE IN CHAR.> CCCCCCCC 
F:bbbbbbbb LNVT:hhhh PSA:hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh 
SCF:hh LSTAT:hh LAS:hhhh CR!:hh CR2:hh IAR:hhhhhhhh TA:hh TD:hh 

IOBjLXB:hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh 
CCB:hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh 

hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh 
AXB:hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhhhhhh hhhh hh 
SCB:hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh hh 

===> 

F1:END F2:1·1ENU2 F3:ALARI4 F4:SUI·1HARY F5:LIST F7:PREVIOUS F8:NEXf 
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TSS/HPTSS BER 

TSS/HPTSS BER Type 11 - Field Description 

Table 11-53 (Page 1 of 2). TSS/HPTSS BER Type' 11 Field Description 

Field 
Name 

AONO 

LAS or 
L-STAT 

CSPA 
ETA 
lOR 
F 
SWA 
CR1 
CR2 
LAR 
SPR 
CSC 

CNT 

SCF 
I 
IAR 
LCS 

LlNEnn 

LNVT 
LOST 
NW 
10B/LXB 

CCB 

AXB ACB 
TRACE 

Meaning 

CS number (deCimal) In error deschptlon field. ThiS CS 
number IS derived from: 

• field TA for PIO operation 
- for CS error reported at level 2 
- for CA error reported at level 3. 

• field X75 for AIO operation. 
• field CSPA for CS error reported at level 1. 

If no n IS specified (blank CS), problem Isolation by 
program was not possible. 
LA adapter status 

• LA Error status type 1: CSP error status 1 
• LA Error status type 2: CS P error status 1 
• LA Error status type 3/H: CSP error status 1 

CSP address 'used by NCP/PEP (see CSn and LlNEnn). 
TA field of 10H failure In level 1. 
Get line 10 resp0nse. 
Indicator flag (indicates a byte expansion follows) 
Unused 
First command sent to scanner 
Second command sent to scanner 
Lagging address reglster-
LA shared pOinter. regIster X'3F' or X'6F'. 
Configuration status control flag (contains X'FFFF' for 
PEP, BSC/SS and BNN lines). 
Repetition count (BER flooding). Number of times the 
BER appeared. 
Secondary control field. 
First two bytes of instruction. 
IAR of Interrupt level. 
line control status. 

Line number (0 to 31) within the CS (In error description 
line). 
Line vector table. 
Lost record count (LRC). 
Network address (NCP) or CA number and ESC (PEP). 
X'24' bytes of LXB (for SOLC lines) or lOB (for BSC/SS 
lines) control blocks. This area IS padded with X'FF' for 
PEP. 
X'40' bytes of data from the CCB control block. 

• If PEP, the fIelds are CCBL2 through CCBPOLL inclu­
sive. 

• If PEP, the fields are CCBTROPT through CCBXPTR 
Inclusive. 

X'E' bytes of .data from the AXB control block from 
AXBFCTL through AXB + X'15' (ACB trace area). 
For PEP, thIS area contaIns the CCB extension starting at 
the PEP CCB + X'60'. 

AXB PSA X'11' bytes of data from the PSA trace area of the AXB 
control block (AXBASSCF through AXBTROFF). 
For PEP, thiS area contaIns the remaining portion of the 
CCB extension padded with X'F'. 

SCB X'19' bytes of the SCB/CUB from SCBSSCF (CUBSSCF) 
through SCBRTCNT (CUBRTCNT) inclusively. For 
BSC/SS lines and for PEP, thiS area IS padded with 
X'FF's. 

SAT 17 bytes of PSA trace area for NCP. For PEP, thiS area 
contains the EP CCB extension. 

SCBCSCF Configuration station control flags (NCP only). 
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TSS/HPTSS BER 

Table 11-53 (Page 2 of 2). TSS/HPTSS BER Type 11 Field Description 

Field 
Name 

PSA 

TA 

TO 

X3F 
X74 
X75 
X76 
X76U 

X77 
X79 
X7E 
X7F 

Meaning 

Parameter area (16 bytes)-status area (12 bytes). The 
byte contents of the PSA depend on the current command 
(CCMO). 
IOH/IOHI Image -- TA data registers X'50', X70' (TA: hh 
means TA data byte 0) (see CSn and LlNEnn). 
IOH/IOHI Image -- TO data adapter specific bytes (TO: hh 
means TO data byte 1). 
CSP shared pOinter register. 
X'74' - LAR bytes (See CSn and LlNEnn). 
X75' - Cycle steal control word register. 
X76' - IOC error summary register. 
X76' - Cause of error not found (PIO to read error reg­
Ister failed). 
X77' - Interrupt request register adapter levels 2 and 3 
X79' - Interrupt level. 
X7E' - CCU level 1 Interrupt. 
X7F' - Interrupt request register CCU levels 2, 3, and 4 

Refer to 

Chapter 4 

Chapter 4 

Chapter 4 

Page 2-25 
Page 2-25 
Page 2-25 
Page 2-25 
Page 2-25 

Page 2-25 
Page 2-25 
Page 2-25 
Page 2-25 

Note: All values are in hexadecimal notation (X'O' to X'F'), except for: 

• Flag bytes F and CS STAT, which are in bit format (8 or 16 bits, 0 or 1) 
• The error description line with a CS number and line number, which are in 

decimal notation. 

(*) For software information on BERs originated by NCP/PEP, refer 
to the associated product documentation. 
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TSS/HPTSS BER 

TSS/HPTSS BER Type 11 - Formats 

Format: foTl Format: foT2 

ID: 14 16 91 92 93 IDs: 18 IB 97 98 9C 9E 

Byte Heaning Byte Meaning 

1-27 Header 1-27 Header 
28-29 TVPE-IO 28-29 TVPE-ID 
30 LOST 39 LOST 
31-32 Abend 31-32 Abend 
33-34 X7E 33-34 X7E 
35-36 X76 35-36 X76 
37-38 X75 37-38 I 
39-40 Unused 39-42 LAR 
41-42 ETA 43-44 LAS 
43-44 LAS 45-46 X76U 
45-46 X76U 47-48 ETA 
47-50 SPR 49-50 Unused 
51 Flag 51 Flag 
52 Unused 52 Unused 
53-54 SHA 53-54 S\oIA 
55-58 LAR 55 Unused 

56-58 IAR 
59-60 TA 
61-62 TO 
63-64 PSA 
65-66 Unused 
67-102 IOB/LXB 
103-166 CCB 
167-197 AXB 
198 Unused 
199-215 SCB 
216 Unused 
217-242 PSA 
+ 63-64 

Figure 11-21 (Part 1 of 2). TSS/HPTSS BER Formats 

( 
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I 10: IE 95 96 99 9A 9B 90 

! Byte ~teaning 
~-----+-----------------

1-27 Header 
28-29 TVPE-IO 
30 LOST 
31-32 
33-34 
35-36 
37 
38-42 
43-44 
45-46 
47-50 
51 
52 
53-54 
55-58 

Abend 
X7E 
X76 
AONO 
Unused 
LAS 
X76U 
Unused 
F 
TSS Flag 
S\oJA 
LAR 

Format: foTS 

IDs: 26 A2 A3 A4 A5 A6 A7 
A8 A9 AA AS 

Byte Meaning 

1-27 Header 
28-29 TVPE-ID 
30 LOST 
31-32 Abend 
33 Flag 
34 Unused 
35-36 IDR 
37-64 PSA 
65 TA byte e 
66 TO byte 1 
67-68 N\oJ 
69-100 IOBjLXB 
101-164 CeB 
165-166 AXB (lOB) 
+ 
169-180 
167-168 Unused 
181-197 SAT trace 
198-199 Unused 
215-216 SCB 
+ 
200-214 
216-217 CSC 
218-219 Count 

Format: foT4 

10: Al B1 

Byte 
! . I Heanlng I 

---------

1-27 Headel' 
28-29 TVPE-ID 
30 LOST 
31-32 Abend 
33 F 
34 Unused 
35-36 IDR 
37-64 PSA 
56 LCS 
65 TA byte 0 
66 TO byte 1 
67-68 NW 
69-72 LNVT 
73-108 IOBjLXB 
109-172 CCB 
173-186 AXB ACB 

Trace 
187-203 AXB PSA 

Trace 
204-219 SCB 
220 SCBCSCF 
221-222 Count (AI only) 

Format: foT6 

ID: 94 1C 

Byte Meaning 

1-27 Header 
28-29 TVPE-ID 
30 LOST 
31-32 Abend 
33 F 
34 Interrupt level 1 
35-36 LNVT 
37-52 PSA 
53 SCF 
54 LSTAT 
55-56 LAS 
57 CRI 
58 CR2 
59-62 IAR 
63-64 Unused 
65 TA 
66 TO 
67-98 LXBjIOB 
99-162 CCB 

163-192 AXB 
+ 195 
193-194 Unused 
196 Unused 
197-213 SCB 

Figure 11-21 (Part 2 of 2). TSS/HPTSS BER Formats 
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NCP/PEP BER 

NCP/PEP BER, Type 12 

NCP/PEP BER Type 12 Summary 

Table 

BER 
10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

21 

21 

The following BERs are software errors detected by the CCU hardware. Soft­
ware errors detected by software checking mechanisms (logical errors) lead to 
control program abends. 

11-54. NCP/PEP BER Type 12 Summary 

Abend 
Code 
(NCP) 

OOOA 

001B 

0950 

0951 

0952 

0953 

0954 

0955 

OOOE 

0 

0956 

Event Description Recovery or ALERT ALARM 
PGM Action 

INIOUT or IOHIIOHI on level 5 NCP re-IPL NO NO 
IAR not 0, retry not possible. 

Invalid operation code NCP re-IPL NO NO 

• X7 E' bit 0.4 ON 

Address exception - I fetch NCP re-IPL NO NO 

• X7E' bit 1.1 ON 

Address exception - I execution NCP re-IPL NO NO 

• X7E' bit 1.3 ON 

Storage protect - I fetch NCP re-IPL NO NO . IAR not 0 
• X7E' bit 1.2 ON 

Storage protect - I execution NCP re-IPL NO NO 

• X7E' bit 1.4 ON 

Level 5 branch to storage location O. IAR = O. NCP re-IPL NO NO 

User (non NCP code) branch to storage location O. NCP re-IPL NO NO 
IAR = O. 

Logic error (Interrupt reason lost). Program check In NCP re-IPL NO NO 
level 1. 

Level 2 PCI. NO NO 
The level 2 PCI should be OFF because level 1 has 
reset It (X77' bit 0.7). If It IS ON (hot level 2 PCI), or If 
SpUriOUS retry count from a PCI level 2 Interrupt. 

Level 2 PCI (limit threshold) NCP re-IPL NO NO 

Note: In case of abend, NCP re-IPL is performed and the alarm/alert is gener­
ated when IPL is completed. Alert is triggered by MOSS BER 10 06, error code 
05. 
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NCP/PEP BER 

o NCP/PEP BER Type 12 (Detailed BER Display) 

o 

o 

D 

o 

NCP/PEP BER Type 12 - IDs 11 through 19: Format foN1, see page 11-140. 
Program level 1 generates one of these BERs when an NCP/PEP program 
exception occurs. 

ELD DETAIL 
SEL#:hhhh FLAG:hh DATE:dd/dd TIHE:dd:dd TVPE:hh ID:hh<LOST:ddd CP-ABEND:hhhh> 
<ERROR DESCRIPTION> <REFER. CODE IN CHAR.> ee(ceeee 

X7E:hhhh X74:hhhhhh X79:hh IAR:hhhhhh I:hhhh 

===> 

Fl:END F2:HENU2 F3:ALARH F4:SUHHARV F5:LIST F7:PREVIOUS F8:NEXT 

NCP/PEP BER Type 12 - 10 21: Format foN2, see page 11-140. Program level 1 
generates one of these BERs when a program-controlled interrupt request at 
level 2 remains unresolved. 

ELD DETAIL 
SEL#:hhhh FLAG:hh DATE:ddjdd TIHE:dd:dd TVPE:hh ID:hh<LOST:ddd CP-ABEND:hhhh> 
<ERROR DESCRIPTION> <REFER. CODE IN CHAR.> ccccccce 

X7F:hhhh IAR3:hhhhhhhh IAR4:hhhhhhhh 

===> 

Fl:END F2:HENU2 F3:ALARH F4:SUHHARV F5:LIST F7:PREVIOUS F8:NEXT 

NCP/PEP BER Type 12 - Field Description 

Table 11-55. NCP/PEP BER Type 12 Field Description 

Field Meaning Refer to 
Name 

I First two bytes of instruction. 
IAR IAR of Interrupt level. --

IAR3 IAR contents of level 3. --
IAR4 IAR contents of level 4. --
X74 X'74' - Lagging address register. Page 2-38 
X79 X'79' - Byte 1 Interrupted levels. Page 2-25 
X7F X'7F' - Interrupt request reg - CCU levels 2. 3, and 4. Page 2-25 

Note: All values are in hexadecimal notation (X'O' to X'F'). 
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NCP/PEP BER Type 12 - Formats 

Format: fotn Format: foH2 

IDs: 11 to 19 ID: 21 

Byte I-leaning Byte ~teaning 
-

1-27 Header 1-27 Header 
28-29 TVPE- IO 28-29 TYPE-ID 
30 LOST 30 LOST 
31-32 Abend 31-32 Abend 
33-34 X7E 33-34 X7F 
35 Unused 35-38 IAR3 
36-38 X74 39-42 IAR4 
39 X79, byte 1 
40-42 IAR 
43-44 I 

Figure 11-22. NCP/PEP BER Formats 
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CCU BER 

o NCP CCU BER Type 13 

CCU BER Type 13 - Summary 

Table 11-56 (Page 1 of 2). CCU BER Type 13 Summary 

BER Abend Event Description Recovery or ALERT ALARM 
10 Code PGM Action 

(NCP) 

32 0 Level 3 mterrupt configuration check NO NO 

· Invalid level 3 Interrupt (for example, CA Interrupt 
on a link-attached 3745. 

o 32 0978 Level 3 Interrupt configuration check (limit threshold) NCP re-IPL NO NO 

91 0 Unresolved level 1 Interrupt, no bit In CA register X'E'. NO NO 

91 0970 Unresolved level 1 Interrupt (limit threshold) NCP re-IPL NO NO 

92 0971 Unresolved Interrupted level when requested NCP re-IPL NO NO 
Interrupt level not 2, 3, 4, 5 as per contents of X'79' 
bits 1.0, 1.1, 1.2, 1.3. 

93 0972 Unexpected CCU hardcheck (CCU should have NCP re-lPL NO NO 
stopped) 

· Not pOSSible to reset X77', bit 0.1, or 

· MOSS has not reset thiS bit after IPL. 

94 0973 Unexpected IPL request NCP re-IPL NO NO 

· Not pOSSible to reset X77' bit 0.0, or 

· MOSS has not reset thiS bit after IPL. 

95 0971 Invalid level 1 Interrupted IAR (IN X79') NCP re-IPL NO NO 

B1 0 Unresolved level 3 Interrupt NO NO 
NCP reading out X'77' does not find bIt 1.0 ON (CA 
level 3) and X7F' bits 0.2, 0.6, 1.5 and 1.6 ON ( level 3 
raised by MOSS dlag, user, timer or PCI). 

B1 0974 Unresolved level 3 Interrupt (limit threshold NCP re-IPL NO NO 

C1 0 Unresolved level 4 Interrupt NO NO 

o NCP reading out X'7F' does not find bits 0.3, 0.4, 0.7 
and 1.7 ON (Level 4 Interrupt raised by MOSS request 
SVC, MOSS response SVC, PCI or SVC). 

C1 0975 Unresolved level 4 Interrupt (limit threshold) NCP re-IPL NO NO 

C2 0 Unresolved level 4 PCI Interrupt NO NO 

· Level 4 PCI (X7F' bit 0.7) and not walt state, but 
no bytes are set In level 4 control block of NCP. 

· Mask used to set Interrupt does not indicate 
release, slowdown, dispatcher request 

· SVC Interrupt, or mask indicates walt state plus 
MOSS offlme, outmall box, CRP request for MOSS 
transfer, or MOSS request. 

C2 0976 Unresolved level 4 PCI Interrupt (limit threshold) NCP re-IPL NO NO 

C3 0 Hot/spUrious level 4 PCI NO NO 
Level 4 PCI latch (X'7F' bit 0.7) does not go OFF, after 
a reset by output X'77' bit 1.6 

o C3 0977 Hot/spUrious level 4 PCI (limit threshold) NCP re-IPL NO NO 

C4 0979 Unresolved level 4 SVC Interrupt NCP re-IPL NO NO 
Level 4 SVC mterrupt (X7F' bit 1.7) but CCU IS In walt 
state. Abend If hot SVC Interrupt (X7F' bit 1.7 stili ON 
after reset latch by Out X77' bit 1.7). 
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CCU BER 

Table 11-56 (Page 2 of 2). CCU BER Type 13 Summary 

BER Abend Event Description Recovery or ALERT ALARM 
to Code PGM Action 

(NCP) 

CS 0 Continuous/unresolved MOSS level 4 request NO NO 
(X7F' bit 0.3 stili ON after reset latch by Out X77' bit 
0.4). 

CS 097A Continuous/unresolved MOSS level 4 request (limit NCP re-IPL NO NO 
threshold) 

C6 0 Continuous/unresolved MOSS level 4 status (X7F' bit NO NO 
0.4 stili on after reset latch by Out X77' bit 0.5). 

C6 0978 Continuous/unresolved MOSS level 4 status (limit NCP re-IPL NO NO 
threshold) 

Note: In case of abend, NCP re-I PL is performed and the Alarm/Alert is gener-
ated when IPL is completed. Alert is triggered by MOSS BER 10 06, error code ~_ 

05. 

CCU BER Type 13 (Detailed BER Display) 

CCU BER Type 13 - IDs 32, B1: Format foU1, see page 11-144. BER generated 
by program level 3. 

ELD DETAIL 
SEL#:hhhh FLAG:hh DATE:dd/dd TIME:dd:dd TYPE:l3 ID:hh<LOST:ddd CP-ABEND:hhhh> 
<ERROR DESCRIPTION> <REFER. CODE IN CHAR.> CCCCCCCC 

X77:hhhh 
X6:hhhh 
XD:hhhh 
X3:hhhh 
XB:hhhh 
TA:hhhh 

===> 

X7F:hhhh XO:hhhh Xl:hhhh X2:hhhh X3:hhhh X4:hhhh X5:hhhh 
X7:hhhh XB:hhhh XC:hhhh XF:hhhh 
XE:hhhh XO:hhhh Xl:hhhh X2:hhhh 
X4:hhhh X5:hhhh X6:hhhh X7:hhhh 
XC:hhhh XD:hhhh XE:hhhh XF:hhhh 
CCU-INPUT-X57:hhhh CCU-OUTPUT-X57:hhhh 

Fl:END F2:NENU2 F3:ALARI1 F4:SUNIIARY F5:LIST F7:PREVIOUS F8:NEXT 
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CCU BER 

CCU BER Type 13 - IDs 91, 92, 93, 94, and 95: Format foU2, see page 11-144. 
This 10 indicates an unresolved level 1 interrupt. 

ELD DETAIL 
SEL#:hhhh FLAG:hh DATE:dd/dd THtE:dd:dd TVPE:13 ID:hh<LOST:ddd CP-ABHlD:hhhh> 
<ERROR DESCRIPTION> <REFER. CODE IN CHAR.> CCCCCCCC 
F:bbbbbbbb 
X7E:hhhh X74:hhhhhh X79:hh IAR:hhhhhh X7D:hhhh 
CCU-INPUT-X57:hhhh CCU-OUTPUT-X57:hhhh 

===> 

Fl:END F2:HENU2 F3:ALARH F4:SUHMARV F5:LIST F7:PREVIOUS F8:NEXT 

CCU BER Type 13 - IDs C1 to C6: Format foU3, see page 11-144. This 10 indi­
cates an unresolved level 4 interrupt. 

ELD DETAIL 
SEL#:hhhh FLAG:hh DATE:dd/dd TIHE:dd:dd TVPE:!3 ID:hh<LOST:ddd CP-ABEND:hhhh> 
<ERROR DESCRIPTION> <REFER. CODE IN CHAR.> CCCCCCCC 

X77:hhhh X7F:hhhh RCB:hhhh hhhh hhhh hhhh 

===> 

Fl:END F2:NENU2 F3:ALARI4 F4:SUH~lARV F5:LIST F7:PREVIOUS F8:NEXT 

CCU BER Type 13 - Field Description 

Table 11-57 (Page 1 of 2). CCU BER Type 13 Field Description 

Field Meaning Refer to 
Name 

IAR IAR of Interrupt level. Chapter 7 
RCB Level 4 router control block. Chapter 7 
XO X'O' - Channel adapter Initial selection register. Chapter 7 
X1 XT - CA CSCW and subchannel address. Chapter 7 
X2 X'2' - Data status register. Chapter 7 
X3 X'3' - CA ESC subchannel. Chapter 7 
X4 X'4' - CA 10H bytes 1 and 2. Chapter 7 
X5 X'5' - CA 10H bytes 3 and 4. Chapter 7 
X6 X'6' - CA NSC status register. Chapter 7 
X7 XT - CA enabled indications. Chapter 7 
XB X'B' - CA ESC TIO address and status. Chapter 7 
XC X'C' - CA AIO operations register. Chapter 7 
XD X'D' - CA error register. Chapter 7 
XE X'E' - CA level 1 Interrupt requests. Chapter 7 
XF X'F' - CA level 3 mterrupt request and CA number. Chapter 7 
X74 X74' - Cycle steal control word register. Page 2-25 
X77 X77' - Interrupt request reg - adapter levels 2 and 3. Page 2-25 
X79 X79' - Interrupted level. Page 2-25 
X7D X7D' - CCU hardcheck register. Page 2-25 
X7E X7E' - CCU level 1 Interrupt. Page 2-25 
X7F X7F' - Interrupt request reg - CCU levels 2, 3, and 4. Page 2-25 
TA Tag address --
TO Tag data --
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Table 11-57 (Page 2 of 2). CCU BER Type 13 Field Description 

Field Meaning 
Name 

CCU X'57' - Input CA command LS reg 
INPUT 
X57 
CCU X'57' - Output CA command LS reg 
OUTPUT 
X57 

CCU BER Type 13 - Formats 

Format foUl 

~-!DS: 3_2 _B_1 __ 

ti;;~9 . ~iii;;~ 
I ~1-32 Abend 

33-34 X '77' 
35-36 X'7F' 
37-62 lOCI registers 

63-88 
89-90 
91-92 
93-94 
95 

Byte 

1-27 
28-29 
30 
31-32 
33-34 
35-36 
37-44 

X '00' -X '01' 
and X'OB'-X'OF' 
Unused 
TA 
CCU input X57 
CCU output X57 
BER flag 

Format foU3 

IDs: C1 to C6 

t·leaning 

Header 
TVPE-ID 
LOST 
CP ABEND 
X'77' 
X'7F' 
RCB 

Figure 11-23. CCU BER Formats 
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1-27 
28-29 
30 
31-32 
33-34 
35 
36-38 
39 
40-42 
43-44 

45-46 
47-48 
49 

Refer to 

Page 11-92 

Page 11-92 

Format foU2 

----

IDs: 91 to 95 
--

1·leaning 

Headel' 
I TVPE- 10 

LOST 
Abend 
X'7E' 
Unused 
X74 
X79 
IAR 
X'70' CCU hardcheck 

register 
CCU-input X57 
CCU-output X57 
BER flag 
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IOC BER 

o NCP IOC BER Type 14 

o 

o 

D 

IOC BER Type 14 - Summary 

Table 

BER 
ID 

91 

91 

92 

92 

92-

93 

96 

11-58. IOC BER Type 14 Summary 

Abend 
Code 
(NCP) 

0 

0990 

0 

0991 

0 

0992 

0 

Event Description Recovery or ALERT ALARM 
PGM Action 

Unresolved adapter level 1 NO NO 

Unresolved adapter level 1 (limit threshold) NCP re-IPL NO NO 

Unresolved AIO level 1 NO NO 
Attempt to cycle steal by undefined LA or CA. 
X'l6' = 1 A, 2A, 36, or 86 
X'lS' = Meaningless 

Unresolved AIO level 1 (limit threshold) NCP re-IPL NO NO 

Unresolved PIO level 1 NO NO 
PIO error detected by the IOC that was found unre-
solved ( no time out or panty error, In X'l6' bits 0.4 
and 0.5). 

Unresolved PIO level 1 (limit threshold) NCP re-IPL NO NO 

Read sWitch error register failed . X'l6' bit 0.4 for IOC1 time out . X'l6' bit 0.5 for bus I N panty error 
X'76' bits 0,0, 0.1, 0.2, 0.3 contain the IOC Internal 
error status at time of error 

Note: In case of abend, an NCP re-IPL is performed and the alarm/alert is gen­
erated when IPL is completed. Alert is triggered by the MOSS BER ID 06, error 
code 05. 

IOC BER Type 14 (Detailed BER Display) 

All IDs (91, 92, 93, 96): See format fol1, on page 11-146. Program level 1 gen­
erates one of these BERs when an error occurs on the IOC bus. 

ElD DETAIL 
SEL#:hhhh FLAG:hh DATE:dd/dd TIHE:dd:dd TYPE:I0 IO:hh<LOST:ddd CP-ABEND:hhhh> 
<ERROR DESCRIPTION> <REFER. CODE IN CHAR.> CCCCCCCC 
F:bbbbbbbb 
X7E:hhhh X76:hhhh X75:hhhh X74:hhhhhhhh X76U:hhhh 
SWA: 
CCU-INPUT-X57:hhhh CCU-OUTPUT-X57:hhhh 

===> 

Fl:END F2:MENU2 F3:ALARH F4:SU~4ARY F5:lIST F7:PREVIOUS F8:NEXT 
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IOC BER Type 14 - Field Description 

Table 11-59. IOC B ER Type 14 Field Description 

Field Name Meaning Refer to 

CAB CAB error register. 
F Indicator flag byte (byte extentlon) (*) 
X74 X'74' - Lagging address register (LAR) bytes. Page 2-25 
X75 X75' - Cycle steal control word register. Page 2-25 
X76 X76' - lac error summary register. Page 2-25 
X76U X'76' - Cause of error not found Page 2-25 

(Pia to read error register failed). 
See page 11-14 

X7E X'7E' - CCU level 1 Interrupt. Page 2-25 
SWA Unused 
CCU CCU Input command LS register (same for "OUTPUT") Page 11-92 
INPUT-X57 

Note: All values are in hexadecimal format (X'D' to X'F'), except for the flag 
indicator F, which is in bit format (8 bits, 0 or 1). 

(*) For software information on BERs originated by NCP/PEP, refer 
to the associated product documentation. 

IOC BER Type 14 - Format 

[ Form~t: foIl ] 

--
IDs: 91 92 93 96 

Byte Neaning 

1-27 Header 
28-29 TYPE- 10 
30 Lost 
31-32 Abend 
33-34 X7E 
35-36 X76 
37-38 X75 
39-42 X74 
43-44 Unused 
45-46 X76U 
47-48 CCU input X57 
49-50 CCU output X57 
51 Flag 
52 Unused 
53-54 SWA 

Figure 11-24. IOC BER Format 
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TRSS BER 

NCP TRSS BER Type 15 

TRSS BER Type 15 - Summary 

Table 11-60 (Page 1 of 3). TRSS BER Type 15 Summary 

BER Abend Event Description Recovery or ALARMI 
ID Code PGM Action ALERT 

(NCP) 

14 OB01 Address exception (Ala) NCP re-IPL NO 
X'76' bit 0.0 or 1.0 ON 

16 OB02 Storage protect (Ala) NCP re-IPL NO 
X'76' bit 0.1 or 1.1 ON 

18 0 IOH/IOHI to TRM not Installed 89 
X'7 E' bit 0.5 or 1.5 ON 
lac bus check In error status type 1 of TRM 
bit 0.1 and 0.5 on (X'02 bits 0.1 and 0.5) 

91 0 TRM Ala error TIC retry NO 

• X'75' bit 0.0 or 1.5 ON 
• X'76' bit 0.4 ON for IOC1 time out 
• X'76' bit 0.5 ON for lac bus In panty error 

X'76' bit 0.6 ON In both cases (Ala) 

• X'76' bits 0.0, 0.1, 0.2, 0.3 
contain the lac Internal status at time of error. 

91 0 TRM Ala error (threshold) TRM down 82 

92 0 TRM Ala error unresolved TIC retry NO 

92 0 TRM Ala error unresolved (limit threshold) TRM down 82 

93 0 TRM Ala invalid CSCW TIC retry NO 

• X'75' bit 0.0 or 1.0 ON 
• X'76' bits 0.2 and 0.6 or 1.2 and 1.6 ON 

93 0 TRM Ala invalid CSCW (limit threshold) TRM down 82 

96 0 TRM disconnect state (following request from MOSS) TRM OFF 89 

• X'7E' bit 0.2 or 0.6 ON 
line 

· Error status, bit 0.7 ON 

o · Ext register X'01' bit 5 ON 

97 0 TRM Pia error-output IOH/IOHI NCP retry NO 

• X'75' bit 0.0 or 1.0 ON 
• X'76' bit 0.4 ON for IOC1 time out 
• X'76' bit 0.5 for lac bus In panty error 

X'76' bit 0.6 OFF In both cases 
Origin given In error status type 1 of TRM 

97 0 TRM Pia error-output IOH/IOHI (limit threshold) TRM down NO 

98 0 TRM Pia error-output IOHIIOHI (over threshold) TRM down 82 

99 0 TRA adapter error (IOH bit 1.7 ON) TRM down 82 

9A 0 TRM adapter error unresolved NO 

· First get error status failed but retry was suc-
cessful 

· Error status has value at time of failure 

9A 0 TRM adapter error unresolved (limit threshold) TRM down 82 
Error status filled by X'FFFF' 
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TRSS BER 

Table 11-60 (Page 2 of 3). TRSS BER Type 15 Summary 

BER Abend Event Description 
10 Code 

(NCP) 

9B 0 Interrupt from disconnected TRM 

· Level 1 Interrupt presented to NCP/PEP while the 
TRM IS disconnected (X'01' bit 5 ON) 

• X7E' bit 0.2 or 0.6 ON 

9B 0 Interrupt from disconnected TRM (limit thresho!d) 

9B XXXX Interrupt from disconnected TRM 

9C 0 TRM PIO error Input on get line 10 (see BER 1.1 97 for 
general PIO errors) 

9C 09x3 TRM P'IO error Input on get line 10 (limit threshold) 
Retry on get Ime 10 failed 

9E 0 Get error status command error, after PIO (see type 
15 10 9A and 9c) 

A3 0 Invalid level 2 Interrupt 

A4 0 OMA or Interrupt vector error due to TIC interrupt 
level 2 

• TRM status bit 0 ON 
• TRM status bits 4, 5 not '000' 

A4 0 OMA or Interrupt vector error due to TIC (limit 
threshold) 

AS 0 OMA or Interrupt vector error due to TRM Interrupt 
level 2 

• TRM status bit 0 ON 
• TRM status bit 6 ON 

AS 0 OMA or Interrupt vector error due to TRM (limit 
threshold) 

A7 0 PIO-MMIO error Interrupt level 2 

• TRM status bit 0 ON 
• TRM status bits 1, 2, 3 neither '000' nor '001' 

A7 0 PIO-MMIO error (limit threshold) 

A8 0 PIO-MMIO error (last TIC) 

• TRM status bit 0 ON 
• TRM status bits 1, 2, 3 = '001' 

A8 0 PIO-MMIO error (last TIC) 

• TRM status bit 0 ON 
• TRM status bits 1, 2, 3 = '001' 

AC 0 TIC adapter check Interrupt level 2 

• TRM status bit 0 OFF 
• TRM status bit 3 ON 

AF 0 TIC down at open time 

· Interrupt level 2 
• SSB open completion bit 6 ON 

B2 0 TIC/TRM check at initialization time 

B2 0 TIC/TRM check at initialization time (lImit threshold) 

B3 0 Back-up time out. No completion Interrupt level 2 
received dunng the back-up timer with: 

• TIC control register bits 0, 1, 3 OFF 

· IR/BR register bit Interrupt request OFF 
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Recovery or 
PGM Action 

TRM down 

NCP re-IPL 

NCP retry 

NCP re-IPL 

NCP re-IPL 

TIC down 

TIC retry 

TIC down 

TIC retry 

TRM down 

TIC retry 

TIC down 

TRM retry 

TRM down 

TIC down 

TIC down 

TIC retry 

TIC down 

TIC down 

ALARMI 
ALERT 

NO 

NO 

NO 

NO 

NO 

63 

60 

NO 

60 

NO 

83 

NO 

80 

NO 

83 

80 

85 

NO 
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Table 

BER 
10 

84 

B5 

B6 

TRSS BER 

11-60 (Page 3 of 3). TRSS BER Type 15 Summary 

Abend 
Code 
(NCP) 

0 

0 

0 

Event Description Recovery or ALARMI 
PGM Action ALERT 

Component out of use TIC down 88 

· 'Interrupt occurred' flag OFF when the timer 
elapses and no Interrupt received 

· 'Write Interrupt register' with SC8 

Back-up time out (last TIC). No completion Interrupt TRM down 81 
level 2 received durtng the back-up timer with: 

· TIC control register bits 0, 1, 3 OFF, and 

· IR/BR register bit Interrupt request ON, or 

· TIC control register bits 0, 1, 3 not all OFF 

Incomplete frame time out TIC down 8C 
No Interrupt level 2 received durtng the Incomplete 
frame timer 

Notes: 

1. In case of abend. NCP re-I PL is performed and the Alarm/Alert is generated 
when IPL is completed. Alert is triggered by MOSS BER 10 06, error code 
05. 

2. BER 10 B2 may generate diferent alerts according to the value of the inter­
rupt register (see alerts 80, 84, 80). 

TRSS BER Type 15 (Detailed BER Display) 

TRSS BER Type 15· IDs 14,16,91,92,93: Format foR1, see page 11-153. 
Program level 1 generates one of these BERs when an error occurs during an 
AID operation on a TRA. 

ElD DETAIL 
SEL#:ddd FLAG:hh DATE:dd/dd TIME:dd:dd TYPE:15 ID:hh <LOST:ddd CP-ABEHD:hhhh> 
TRllnn TICn <ERROR DESCRIPTIOl'I> <REFER. CODE IN CHAR.> CCCCCCCC 
F:bbbbbbbb 
X7E:hhhh X76U:hhhh ETA:hhhh X3F:hhhhhhhh X75:hhhh 

X76 TRII STATUS 1 5\-IAD ERROR REG 
hhhh bbbbbbbb bbbbbbbb bbbbbbbb bbbbbbbb 

===> 

Fl:END FZ:I·1ENUZ F3:ALARII F4:SUI111ARY F5:LIST F7:PREVIOUS F8:IJEXT 
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TRSS BER 

TRSS BER Type 15 - IDs 18, 97, 98, 9C: Format foR2, see page 11-153. 
Program level 1 generates one of the following BERs when an error occurs 
during a PIO operation on a TRA. 

ELD DETAIL 
SEL#:ddd FLAG:hh DATE:dd/dd TIIIE:dd:dd TYPE:l5 ID:hh <LOST:ddd CP-ABEND:hhhh> 
TRNnn TICn <ERROR DESCRIPTION> <REFER. CODE IN CHAR.> cccceccc 
F:bbbbbbbb 
X7E:hhhh X76U:hhhh ETA:hhhh X74:hhhhhhhh 
X79:hh IAR:hhhhhh I:hhhh TA:hhhh TD:hhhh 

X76 TRH STATUSl SHAD ERROR REG 
hhhh bbbbbbbb bbbbbbbb bbbbbbbb bbbbbbbb 

===> 

Fl:END F2:IIENU2 F3:ALARH F4:SUHHARY F5:LIST F7:PREVIOUS F8:NEXT 

TRSS BER Type 15 - 10 96, 99, 9A, 9B: Format foR3, see page 11-154. Program 
level 1 generates one of the following BER when a TRM is disconnected by 
MOSS, or when an error is exported by a TRM on level 1. 

ElD DETAIL 
SEL#:hhhh FlAG:hh DATE:ddldd TINE:dd:dd TVPE:15 ID:hh<LOST:ddd CP-ABEND:hhhh> 
TRHnn TICn <ERROR DESCRIPTION> <REFER. CODE IN CHAR.> CCCCCCCC 
F:bbbbbbbb 
X7E: hhhh X76U: hhhh TRltA: hh 
X76 TRN STATUSl SI·IAD ERROR REG 

hhhh bbbbbbbb bbbbbbbb bbbbbbbb bbbbbbbb 

===> 

Fl: END F2: ItENU2 F3:AlARIt F4: SUI·tHARY F5: LIST F7: PREVIOUS F8: NEXT 

TRSS BER Type 15 - IDs A3, A4, A5, A7, A8: Format foR4, see page 11-154. 
Program level 2 generates one of the following BERs when an error occurs 
(internal TRM/TIC error). 

ELD DETAIL 
SEL#:ddd FLAG:hh DATE:dd/dd TINE:dd TVPE:l5 ID:hh 
TRHnn TICn <ERROR DESCRIPTION> <REF. CODE IN CHAR.> cceeecee 
F:bbbbbbbb 
TA:hhhh TICA:hh 
TRI·I STATUS2 
bbbbbbbb bbbbbbbb 

===> 

Fl:END F2:NENU2 F3:ALARN F4:SUNHARY F5:LIST F7:PREVIOUS F8:NEXT 
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TRSS BER 

TRSS BER Type 15 - 10 AC: Format foR5, see page 11-154. Program level 2 
generates the following BER when a TIC adapter check occurs on a TIC. 

ELD DETAIL 
SEL#:ddd FLAG:hh DATE:dd/dd TIME:dd:dd TVPE:15 ID:hh <LOST:ddd CP-ABEND:hhhh> 
TRt·lnn TI Cn <ERROR DESCR I PTI 01'1> <REF. CODE I N CHAR. > CCCCCCCC 
F:bbbbbbbb 
TA:hhhh TICA:hh 
TRt1 STATUS2 
bbbbbbbb bbbbbbbb 
TIC ADAPTER CHECK STATUS: 
bbbbbbbb bbbbbbbb hhhh hhhh hhhh 

;==> 

Fl:ENO F2:HENU2 F3:ALARH F4:SUHMARV F5:LIST F7:PREVIOUS F8:NEXT 

TRSS BER Type 15 - 10 AF: Format foRB, see page 11-154. Program level 2 
generates the following BER when a TIC check occurs at open time. 

ELD DETAIL 
SEL#:hhhh FLAG:hh DATE:dd/dd TIME:dd:dd TVPE:15 ID:hh<LOST:ddd CP-ABEND:hhhh> 
<ERROR DESCRIPTION> <REF. CODE IN CHAR.> CCCCCCCC 
F:bbbbbbbb 
TA:hhhh TICA:hh 
TRtl STATUS2 
bbbbbbbb bbbbbbbb 
SSB 
hhhh bbbbbbbb bbbbbbbb 

;==> 

Fl:END F2:tlEI'IU2 F3:ALARt·l F4:SUI1tIARV F5:LIST F7:PREVIOUS F8:NEXT 

TRSS BER Type 15 - 10 B2: Format foR7, see page 11-154. Program level 3 
generates the following BER when a TIC/TRM check occurs on a command sent 
to a TRM. 

ELD DETAIL 
SEL#:hhhh FLAG:hh DATE:dd/dd TIME:dd:dd TVPE:15 ID:hh<LOST:ddd CP-ABEND:hhhh> 
<ERROR DESCRIPTION> <REF. CODE IN CHAR.> CCCCCCCC 
F:bbbbbbbb 
TA:hhhh TICA:hh 
TRM IIR TIC CTL REGISTER 
bbbbbbbb bbbbbbbb bbbbbbbb bbbbbbbb 

===> 

Fl:END F2:t·IENUZ F3:ALARN F4:SUtIMARV F5:LIST F7:PREVIOUS F8:I'IEXT 
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TRSS BER 

TRSS BER Type 15 - IDs B3, B4, B5, B6: Format foRB, see page 11-154. 
Program level 3 generates one of the following BERs when a time out occurs on 
a command sent to a TRM. 

ElD DETAIL 
SEl#: hhhh FLAG: hh DATE: dd/dd TIt-IE: dd: dd TYPE: 15 10: hh<lOST: ddd CP-ABEIID: hhhh> 
<ERROR DESCRIPTION> <REF. CODECIN CHAR.> CCCCCCCC 
F:bbbbbbbb 
TA:hhhh TICA:hh 
TRt-I IR/BR TIC CTl REGISTER 
bbbbbbbb bbbbbbbb bbbbbbbb bbbbbbbb 

===> 

Fl:EHD F2:1·IENU2 F3:AlARII F4:SUIII·IARY F5:LIST F7:PREVIOUS F8:HEXT 

TRSS BER Type 15 - Field Description 

Table 11-61. TRSS BER Type 15 Field Description 

Field Name 

TICA 
TRM STAT2 
TRMnn 

TICn 
TIC adapter 
check status 
TRM STAT1 
TRM IR/BR 
TIC CTL REG 
TRM IIR 
TA/TD 
ETA 
F 
TRMA 
I 
IAR 
X3F 
X74 
X75 
X76 
X76U 

X77 
X79 
X7E 
X7F 
SSB 
SWAD 

Meaning 

TIC Internal address 00-01 (within the TRM) 
TRA level 2 error status 
TRM number (decimal In error deSCription field). This TRM 
number IS derived from: 

• field T A for Pia operation 
- for CS error reported at level 2 
- for CA error reported at level 3 

• field X75 for Ala operation 
• field TRM status level 1 for TRM adapter error reported 

at level 1 

If no nn IS specified (blank), problem Isolation by program 
was not possible. 
TIC number 1-2 Within the TRM 
Four halfwords giVing the reason of a TIC microcode abend 

TRA level 1 error status 
Interrupt request/bus request flags 
TIC control register 
TIC Interrupt register (initialize) 

TA field of IOH failure In level 1. 
Indicator flag, indicates a byte expansion follows 
TRM address 
First two bytes of instruction. 
IAR of Interrupt level. 
CSP shared pOinter register 
X'74' - LAR bytes 
X'75' - Cycle steal control word register 
X'76' - lac error summary register 
X'76' - Cause of error not found (Pia to read error register 
failed) 
X'77' - Interrupt request reg - adapter level 2 and 3 
X'79' - Interrupt level 
X'7E' - CCU level 1 Interrupt 
X'7F' - Interrupt request reg - CCU level 2, 3, and 4 
Sense summary block 
Unused 

Refer to 

Chapter 6 
Chapter 6 

Chapter 6 

Chapter 6 
Chapter 6 
Chapter 6 
Chapter 6 

Chapter 6 

Chapter 4 
Page 2-25 
Page 2-25 
Page 2-25 
Page 2-25 

Page 2-25 
Page 2-25 
Page 2-25 
Page 2-25 
(*) 

Note: All values are in hexadecimal format (X'O' to X'F'), except for: 
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TRSS BER 

1. The TIC ADPT CHECK STAT, SSB, TRM IRIBR, TIC CTl register, TRM tlR, 
TRM status 1, TRM status 2, which are in bit format (8 or 16 bits, 0 or 1) 

2. The error description line with a TRM number and TIC number, which are in 
decimal. 

(*) For software information on BERs originated by NCP/PEP, refer to the asso­
ciated product documentation. 

TRSS BER Type 15 - Formats 

Format: foRl Format: foR2 

IDs: 14 16 91 92 93 IDs: 18 97 98 9C 

Byte ~Ieaning Byte Meaning 

1-27 Header 1-27 Header 
28-29 TVPE-ID 28-29 TVPE-IO 
30 LOST 30 LOST 
31-32 Abend 31-32 Abend 
33-34 X7E 33-34 X7E 
35-36 X76 35-36 X76 
37-38 X75 37-38 I 
39-40 Unused 39-42 X74 
41-42 ETA 43-44 TRM STATUS1 
43-44 TR~I STATUS1 45-46 X76U 
45-46 X76U 47-48 ETA 
47-50 X3F 49-50 Unused 
51 F 51 F 
52 Unused 52 Unused 
53-54 S\~AD 53-54 SWAD 
55-72 Unused 55 X79 

56-58 IAR 
59-60 TA 
61-62 TO 

Figure 11-25 (Part 1 of 2). TRSS BER Formats 
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~ormat: foR3 [ Format: foR4 

IDs: 96 99 9A 9B IDs: A3 to AB 
1---

Byte l1eaning Byte l'leaning 

1-27 Header 1-27 Header 
28-29 TVPE- 10 28-29 TVPE-ID 
30 LOST 30 LOST 
31-32 Abend 31-32 Abend 
33-34 X7E 33 F 
35-36 X76 34 TICA 
37 TRM address 35-36 TA data 
38-42 Unused 37-38 TRH STATUS2 
43-44 TR~f STATUS1 
45-46 X76U 
47-50 Unused 
51 F 
52 Unused 
53-54 SI·fAO error reg 
55-74 Unused 
75-76 ETA 

Format: foRS Format: foR6 

10: AC ID: AF 

Byte ~leaning Byte ~leaning 

1-27 Header 1-27 Header 
28-29 TVPE-ID 28-29 TVPE-I0 
30 LOST 30 LOST 
31-32 Abend 31-32 Abend 
33 F 33 F 
34 TICA 34 TICA 
35-36 TA data 35-36 TA data 
37-38 TRH STATUS2 37-38 TRM STATUS2 
39-46 Adapter check 39-42 SSB open 

status completion 

Format: foR7 Format: foR8 

IDs: B3 to B6 10: B2 

Byte Meaning Byte Meaning 

1-27 Header 1-27 Header 
28-29 TVPE-ID 28-29 TVPE-IO 
30 LOST 30 LOST 
31-32 Abend 31-32 Abend 
33 F 33 F 
34 TICA 34 TICA 
35-36 TA data 35-36 TA data 
37-38 TRH IR/BR 37-38 TIC init interrupt 

register register 
39-40 TIC control 39-49 TIC control 

.register register 

Figure 11-25 (Part 2 of 2). TRSS BER Formats 
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0 List of Abbreviations 

A ampere CEPT Camite Europeen des Postes et Tele-

AC 1) alternating current 
communications 

2) address compare CLOP controller load/dump program 

ACK affirmative acknowledgment (BSC) CMSA CCU/MOSS status register A 

AFD airflow detector CMSB CCU/MOSS status register B 

AIO adapter-initiated operation CMSC CCU/MOSS status register C 

ASCII Amencan National Standard Code for CNM communication network management 
Information Interchange 

COICS contact operate / contact sense 
BASA basic board A 

CP 1) communication processor 

0 BASB basic board B 2) control program 

BASC basic board C CPx FRU name of circuit protector number x 

BATRY FRU name of the battery CRP check record pool 

BCCA buffer chaining channel adapter CRU customer replaceable unit 

BCLE buffer control list element CS cycle steal 

BER box event record CSC FRU name of the scanner for medium-

BPC1 FRU name of the bus propagation card 
flow-speed lines 

to replace the CAL card CSCW cycle steal control word 

D 
BPC2 bus propagation card to replace the CSG cycle steal grant 

TRM card 
CSGH cycle steal grant high 

bps bl ts per second 
CSGL cycle steal grant low 

BSC binary synchronous communication 
CSP FRU name of the communication 

BTLC branch trace level control (register) scanner processor associated with the 

CA channel adapter 
FESH card for high speed lines 
(CSC scanner for the medium-/low-

CAB channel adapter board speed lines) 

CADR FRU name of the channel adapter CSR cycle steal request 
driver receiver card 

CSRH cycle steal request high 0 CAL FRU name of the channel adapter logic 
CSRL cycle steal request low 

card 

CADS channel adapter data streaming 
CSS control subsystem 

CAMPOR CA MOSS power-aN-reset (register) 
CTS clear to send (signal) 

CARST CA reset (register) 
de direct current 

CBx FRU name of circuit breaker number x 
DCE data circuit-terminating equipment 

CCITI Comite Consultatif International 
DCREG FRU name of the dc regulator card 

Telegraphique et Telephonlque DE deVice end (channel status) 

CCU central control unit DFA FRU name of the disk file adapter card 

CCW channel command word DIF disk function 

CD carrier detector (signal) DIV diagnostic information vector 

0 
CDF configuration data file DMA direct memory access 

COG concurrent diagnostic DMUX FRU name of the double multiplex card 

CDS configuration data set (NCP/EP) DRS data rate select 

CE customer engineer DTE data terminal equipment 
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DTR data terminal ready (signal) 10H input/output halfword (instruction) 

( EC engineering change 10HI input/output halfword immediate 

EIA Electronic Industries Association 
(instruction) 

EINTP1 extended interrupt 1 (register) 
IPL initial program load 

EIRV error interrupt request vector 
IR interrupt request 

ENCA enable CA (register) 
IRR Interrupt request removed 

ENQ enquiry (BSC) 
ISO International Organization of Standardi-

zation 
EPO emergency power-OFF 

KB kilobyte (1024 bytes) 
ERC error reference code 

kbps kilobits per second 
FAN1 FRU name of the power supply box fan 

kg kilogram 
FAN2 FRU name of the logic box fan 

kHz kilohertz 
FCC Federal Communications Commission 

LA 1) load address (instruction) / 
( 

FDD FRU name of the flexible disk drive 2) line adapter ~" 

FE field engineering LED light-emitting diode 

FESH FRU name of the front-end scanner LIB line interface coupler board 
(high-speed) 

LlB1 L1C board type 1 for L1Cs 1-4 (models 
FRU field-replaceable unit 150 and 170) 

ft foot LlB2 L1C board type 2 for L1Cs 5-6 (models 

GPT generalized PIU trace 
150 and 170) 

GTF generalized trace facility 
LlB3 L1C board type 3 for LlCs 1-4 (model 

150) 1/" 

HCS Hardware Central Service 
LlC line interface coupler card 

l 
""-

HOD FRU name of the hard disk drive 
LlCx FRU name of line interface coupler 

hex hexadecimal card type x 

HLIR high-level interrupt request LID line interface display 

HPTSS high-performance transmission sub- LLiR low-level interrupt request 
system 

LPDA Link Problem Determination Aid 
HSB high-speed buffer (cache) 

LS local storage 
HSS high-speed scanner 

LAS line adapter status / 

HW hardware 
LSAR local storage address register ',,--

Hz Hertz 
LSR local storage register (CSP) 

IBE internal box error 
LSS low-speed scanner 

10 identifier 
LSSD level-sensitive scan design 

IEEE Institute of Electrical and Electronics 
meter 

Engineers 
rn 

1FT internal function test 
rnA milliampere 

IML initial microcode load 
MB megabyte; 1 048 576 bytes 

in. inch 
MCAD MOSS/CA Adapter 

INN intermediate network node 
MCC FRU name of the MOSS control card 

INTP1 interrupt 1 (register) 
MCCU MOSS/CCU Adapter 

INTP4 interrupt 4 (register) 
MCF microcode fix ( 

10 input/output 
MCRA mode control register A 

10C input/output control 
MCT machine configuration table 

IOIRV input/output interruot request vector 
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,'i MOOR MOSS data operand register PS power supply 

0 MES miscellaneous equipment specification PCSS power control subsystem 

MHz megahertz PSTCE product support trained CE 

min minute PS1 FRU name of power supply number 1 

MIO MOSS input/output PS2 FRU name of power supply number 2 

MIOC MOSS I/O control bus PTCE product-trained CE 

MIP Maintenance Information Procedures PTT Post, Telephone and Telegraph 

mm millimeter 
(agency) 

MMIO memory mapped input/output 
PUC FRU name of the CCU card 

MMOO MOSS mode (register) 
PV parity valid (signal) 

MOSS maintenance and operator subsystem 
RAC repair action code 

MPC FRU name of the MOSS processor card 
RCV receive 

D MSA machine status area 
RO receive data (signal) 

RETAiN Remote Technical Assistance Informa-
MSAU multi station access unit 

tion Network 
MSC FRU name of the MOSS storage card RFS ready for sending (signal) 
MUX multiplex function RI 1) register to immediate operand 
mV mi"ivolt (instruction) 

NAK negative acknowledgment character 
2) ring indicator (same as CI) 

(BSC) RIM request initialization mode (SDLC) 

NCCF Network Communications Control RNIO OS/VS VTAM 10 trace 

0 
Facility ROS read-only storage 

NCP Network Control Program RPO remote power-OFF 
NCTE network communication terminal equip- RSF remote support facility 

ment 

NlOM Network logical Data Manager 
RTS request to send (signal) 

NMVT network management vector transport 
RIW read/write 

NPOA Network Problem Determination Appli-
SAR storage address register 

cation SCTl FRU name of the storage control card 

D 
NPSI network packet switching interface SOlC Synchronous Data Link Control 

oc overcurrent SIM set initialization mode (SDlC) 

OlT online test SMUXA FRU name of the single multiplex card 

ov overvoltage 
for L1C board type 2 

PANEL FRU name of the control panel 
SMUXB FRU name of the single multiplex card 

for L1C board type 2 
PC personal computer SNA Systems Network Architecture 
PCC FRU name of the power control card SNRM set normal response mode (SDLC) 
PCF primary control field (storage) STATO status 0 register 
PKO portable keyboard display STAT1 status 1 register 
PIO program-initiated operation STAT4 status 4 register 
PIRV programmed interrupt request vector STO FRU name of the storage (card) 

10 PNLC FRU name of the panel card ST04 FRU name of the storage card 4 
POR power-ON reset Mbytes 

PROM FRU name of the programmable read- ST08 FRU name of the storage card 8 
only memory module Mbytes 
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SVC supervisor call T1 US service for very high speed trans-

SWx FRU name of switch number x 
missions at 1.5 million bps ;(~ 

T transmit (signal) 
UA unnumbered acknowledgment (SDLC) ~~-

TA tag address 
UC universal controller 

TCM 1) thermally-controlled module 
UEPO unit emergency power-Off 

2) trellis coded modulation URSF universal remote support facility 

TO 1) tag data V volt 
2) transmitted data (signal) 

VB valid byte (signal) 
TERMD FRU name of the DMA terminator card 

VAC volts, alternating current 
TERMI FRU name of the IOC terminator card 

VOC volts, direct current 
TI test indicator (signal) 

VH valid halfword (signal) 
TIC token-ring interface coupler 

VTAM Virtual Telecommunications Access 
TIC1 FRU name of the TIC card type 1 (4 Method 

Mbits only) ( 
V.24 CCITT V.24 recommendation 

TIC2 FRU name of the TIC card type 2 (4 "'-
and 16 Mbits) 

V.25 CCITT V.25 recommendation 

TPS two-processor switch 
V.28 CCITT V.28 recommendation 

TRA token-ring adapter 
V.35 CCITT V.35 recommendation 

TRM FRU name of the token-ring multiplexer 
XI X.25 SNA interconnection 

card that controls up to two TICs XID exchange identification 

TRSS token-ring subsystem X.21 CCITT X.21 recommendation 

TSS transmission subsystem X.25 CCITT X.25 recommendation 
/' 

/ 
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( 
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Glossary 

This glossary defines all new terms used in this 
manual. It also includes terms and definitions from 
the IBM Dictionary of Computing 1 GC20-1699. 

adapter-initiated operation (AIO). A transfer of up to 
256 bytes between an adapter (CA or LA) and the 
CCU storage. The transfer is initiated by an IOH/IOHI 
instruction, and is performed in cycle stealing via the 
lac bus. 

alarm. A message sent to the MOSS console. In 
case of an error a reference code identifies the nature 
of the error. 

alert. A message sent to the host console. In case 
of an error a reference code identifies the nature of 
the error. 

autoBER. A program to automatically analyse a BER 
file. 

automaint. A function that uses autoBER to isolate 
failing FRUs. 

Buffer chaining channel adapter (BCCA). A channel 
adapter that handles buffer chaining in write channel 
program and both buffer chaining and PIU chaining in 
read channel program. BCCA works only under NCP. 

box event record (BER). Information about an event 
detected by the controller. It is recorded on the 
disk/diskette and can be displayed on the operator 
console for event analysis. 

block multiplexer channel. A multiplexer channel that 
interleaves blocks of data. See also byte multiplexer 
channel. Contrast with selector channel. 

byte multiplexer channel .. A multiplexer channel that 
interleaves bytes of data. See also block multiplexer 
channel. Contrast with selector channel. 

cache. A high-speed buffer storage that contains fre­
quently accessed instructions and data; it is used to 
reduce access time. 

central control unit (CCU). In the 3745, the controller 
hardware unit that contains the circuits and data flow 
paths needed to execute instructions and to control 
its storage and the attached adapters. 

channel adapter (CA). A communication controller 
hardware unit used to attach the controller to a host 
processor. 

clear channel. Mode of data transmission where the 
data passes through the DCE and network, and 
arrives at the receiving communication controller 

~ COPYright IBM Corp. 1989, 1991 

unchanged from the data transmitted. The DCE or 
network can modify the data during transmission 
because of certain network restrictions, but must 
ensure the received data stream is the same as the 
transmitted data stream. 

communication controller. A communication control 
unit that is controlled by one or more programs 
stored and executed in .the unit. Examples are the 
IBM 3705, IBM 3725/3726, IBM 3720, and IBM 3745. 

communication scanner processor (CSP). The 
processor of a scanner. 

communication subsystem. The part of the controller 
that controls the data transfers over the transmission 
interface. 

configuration data file (CDF). A MOSS file that con­
tains a description of all the hardware features (pres­
ence, type, address, and characteristics). 

control panel. A panel that contains switches and 
indicators for the use of the customer's operator and 
service personnel. 

control program. A computer program designed to 
schedule and to supervise the execution of programs 
of the controller. 

control subsystem (CSS). The part of the controller 
that stores and executes the control program, and 
monitors the data transfers over the channel and 
transmission interfaces. 

data circuit-terminating equipment (DeE). The equip­
ment installed at the user's premises that provides all 
the functions required to establish, maintain, and ter­
minate a connection, and the signal conversion and 
coding between the data terminal equipment (DTE) 
and the line. For example, a modem is a DCE (see 
modem.) 

Note: The DCE may be separate equipment or an 
integral part of other equipment. 

data terminal equipment (DTE). That part of a data 
station that serves as a data source, data link, or 
both, and provides for the data communication control 
function according to protocols. 

direct attachment. The attachment of a OTE to 
another OTE without a DCE. 

high-performance transmission subsystem (HPTSS). 
The part of the controller that controls the data trans­
fers over the high-speed transmission interface 
(speed up to 2 million bps). 
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high-speed scanner. Line adapter for lines up to 2 
million bps, composed of a communication scanner 
proceslor (CSP) and a front-end high-speed scanner 
(FESH). 

initial microcode load (IML). The process of loading 
the microcode into a scanner or into MOSS. 

initial program load (IPL). The initialization procedure' 
that causes 3745 control program to commence oper­
ation. 

input/output control (IOC). The circuit that controls 
the input/output fromlto the channel adapters and 
scanners via the 10C bus. 

internal clock function. A L1C function that provides a 
transmit clock for sending data, and retrieves a 
receive clock from received data, when the modem 
does not provide those timing signals. When the ter­
minal is connected in direct-attach mode (without 
modem) the ICF also provides the transmit and 
receive clocks to the terminal, via the L1C card. 

line adapter (LA). The part of the TSS, HPTSS, or 
TRSS that scans and controls the transmission lines. 
Also called scanner. 

For the TSS the line adapters are low-speed scanners 
(LSSs). 

For the HPTSS the line adapters are high-speed scan­
ners (HSSs). 

For the TRSS the line adapters are token-ring 
adapters (TRAs). 

line interface coupler (L1C). A circuit that attaches up 
to four transmission cables to the controller. 

low-speed scanner. Line adapter for lines up to 256 
kbps, composed of a CSC card. 

maintenance and operator subsystem (MOSS). The 
part of the controller that provides operating and ser­
vicing facilities to the customer's operator and the 
IBM service representative. 

NetView An IBM licensed program used to 
monitor a network, manage it. and diagnose Its prob­
lems. 

Network Control Program (NCP). An IBM licensed 
program that provides communication controller 
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support for single-domain, multiple-domain, and inter­
connected network capability. 

operator console. The IBM Operator Console that is 
used to operate and service the communication con­
troller (CC) through the MOSS. Optionally an alter­
nate console may be installed up to 120 m from the 
CC, or a remote console may be co~nected to the 
(CC) through the SWitched network. 

scanner. A device that scans and controls the trans­
mission lines. Also called line adapter. 

selector channel. An 1/0 channel designed to operate 
with only one 1/0 device at a time. Once the 1/0 
device is selected, ~ complete record is transferred 
one byte at a time. Contrast with block multiplexer 
channel, multiplexer channel. 

Systems Network Architecture (SNA). The 
description of the logical structure, formats, protocols, 
and operational sequences for transmitting informa­
tion through a user application network. The struc­
ture of SNA allows the users to be independent of 
specific telecommunIcation facilitIes. 

token-ring subsystem (TRSS). The part of the con­
troller that controls the data transfers over an IBM 
Token-Ring Network 

The TRSS consists of one or several token-ring 
adapter (TRA). 

token-ring adapter (TRA). Line adapter for an IBM 
Token-Ring Network. composed of one token-ring 
multiplexer card (TRM), and two token-ring interface 
couplers (TICs). 

transmission subsystem (TSS). The part of the con­
troller that controls the data transfers over low- and 
medium-speed, switched and non switched trans­
mission interfaces. 

The TSS consists of up to SIX low-speed scanners 
(LSSs). 

two-processor switch (TPS). A feature of the channel 
adapter that connects a second channel to the same 
channel adapter. 

V.24,25,35. EIA!CCITI recommendations on trans­
miSSIon interfaces 

X.20 bis, 21, 21 bis, 21 native, 25 CCITT recommen­
dations on transmission Interfaces 
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A 
A register (CCU) 2-19 
aa LlC5 FAILED 4-79 
aa LlC6 FAILED 4-90 
AC 

detection 10-25 
frequency 10-4 
monitoring 10-25 

AC voltages input 
adjustment 10-4 
limits 10-4 

access methods 1-17 
access protocol (TRSS ring) 6-6 
actions taken during AIOs and PIOs (CCU) 2-45 
adapter check register (TIC) 6-25 
adapter interface check stop mode (CCU) 2-44 
adapter plugging rules 3-44 
adapter return codes 11-59 
adapters interconnection errors (CCU) 2-43 
adapters/CCU interconnection 3-5 
address 

DCE, LlC type 6 4-87 
address exception 

CCU 2-17 
instruction fetch error (CCU) 2-43 
program execution error (CCU) 2-43 

address register 
LlC types 1 to 4 4-47 
LlC types 5/6 (DTE function) 4-55 

addressing 
CA 3-30 
H PTSS line 3-41 
LlC board 3-34 
LlC1 LlC3 LlC4A and LlC4B 3-36 
LlC5 and LlC6 3-38 
line 3-35 
line adapter (LSS and HSS) 3-32 
logical adapter 3-29 
logical, on LlC types 1 to 4 4-46 
MOSS screen display CA 3-31 
MOSS screen display LA 3-33 
physical wiring 3-29 
the lines in HSS 5-5 
token-ri ng 3-43 
token-ring adapter 3-42 
token-ri ng line 3-43 
TSS line LlCs 1-4 3-37 
TSS line LlCs 5-6 3-40 

address/command tag 3-6 
aid 

HSS microcode service aid 5-37 
on HSS problem determination 5-37 
on TRA problem determination 6-28 
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AIO 
CA 

read indirect operation 3-24 
write indirect operation 3-25 

direct/Indirect LA/TRA read 3-26 
direct/indirect LAITRA write 3-27 
operation 3-18 
operation sequence 

CSCW transfer 3-20 
data transfer in read 3-23 
data transfer in write 3-22 
for CA (storage address transfer) 3-21 
for LA (storage address transfer) 3-21 
initialization 3-19 

TRA read direct operation 3-27 
air flow detector 10-26, 10-27 

monitoring 10-26 
principle 10-27 

alarm 
tone detection, LlC type 6 4-87 

alarm/alert 11-17 
alter 

CSP control storage 4-14 
CSP external registers 4-14 
CSP local storage 4-14 
CSP ROS (read-only storage) 4-14 

alternate console 9-6 
analog 

line analysis test 4-99 
test from PKD 4-77 

arbitration mechanism (TRM) 6-18 
ARC 11-59 
asynchronous operation command 

CHHITMIO input 4-29 
FESA X'15' regi ster 4-29 

autodi agnostics 7 -21 
automatic BER analysis 11-19 
automatic FRU correlation 11-21 
automatic restart function 10-23 
autoselection (AS) 3-45 

B 

chain 7-11 
error 7-12 
mechanism 7-11 

background information 
on PKD 4-75 

backup speed 
LlC type 5 (DCE function) 4-71 

bad response 
on PKD 4-76 

basic board DC voltages and tolerances 10-10 
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BCCA 7-3 
BER 

alarm/alert 11-13 
composite 11-16 
detail screen 11-14 
display 11-8,11-14 
error status 11-10 
file erasure 11-8 
format 11-6 
handling tools 11-11 
Id 11-9 
specific mechanism 11-13 
storage on disk 11-8 
structure 11-9 
type 11-9 

BER analysis 11-19 
automatic analysi s 11-19 
automatic FRU correlation 11-21 
CE field updating 11-20 
correlation range 11-21 
manual analysis 11-20 
manual FRU correlation 11-21 

BER format on disk 11-99 
BER reference code 11-20, 11-22 
BER type description 11-9 
BER type 01 11-35, 11-40 

summary 11-35 
BER type 01 - ID 00 

detailed BER display 11-40 
error code description 11-41 
field description 11-40 
field details 11-45 
MOSS check codes 11-41 

BER type 01 formats 11-99 
BER type 01 ID 01 

detailed BER display 11-51 
field description 11-51 
field details 11-52 

BER type 01 ID 02 
detailed BER display 11-53 
field description 11-53 
field details 11-54 

BER type 01 ID 03 
adapter return codes 11-59 
detailed BER display 11-56 
field description 11-56 
field details 11-57 

BER type 01 ID 04 
detailed BER display 11-60 
field description 11-60 
field details 11-60 

BER type 01 ID 05 
detailed BER display 11-63 
field description 11-65 

BER type 01 ID 06 
detailed BER display 11-66 
error 05 11-72 
error 08 11-72 
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BER type 01 ID 06 (continued) 
error 09 11-73 
field details 11-68 

BER type 01 ID 07 
field details 11-75 

BER type 01 ID 08 11-78 
BER type 01 ID 15 and 16 11-80 
BER type 01 ID 17 11-81 
BER type 01 ID 19 11-82 
BER type 01 ID 20 11-83 

field details 11-85 
BER type 01 ID 21 11-88 

field details 11-88 
BER type 01 ID 43 11-93 

field details 11-93 
BER type 01 ID 44 11-97 
BER type 01 ID 50 11-98 
BER type 01 ID 80 11-98 
BER type 01 IDs 10 to 14 11-79 
BER type 01 IDs 16 and 1A to 1 D 11-80 
BER type 01 IDs 24 to 29 and 37 11-89 
BER type 01 IDs 30 to 32 11-89 

field description 11-90 
BER type 01 IDs 38 and 39 11-91 

field details 11-92 
BER type 01 IDs 91, B3, C1, C2 11-98 
BER type 03 

detailed BER display 11-106 
formats 11-107 
summary 11-106 

BER type 04 
detailed BER display 11-108 
field details 11-111 
formats 11-114 
RESP field 11-113 
RESP/REQ codes 11-112 
summary 11-108 

BER type 10 
detailed BER display 11-120 
field description 11-123 
formats 11-124 
summary 11-115 

BER type 11 
detailed BER display 11-131 
field description 11-134 
formats 11-136 
summary 11-127 

BER type 12 
field description 11-139 
formats 11-140 
summary 11-138 

BER type 13 
detailed BER display 11-142 
field description 11-143 
formats 11-144 
summary 11-141 

BER type 14 
detailed BER display 11-145 
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BER type 14 (continued) 
field description 11-146 
format 11-146 
summary 11-145 

BER type 15 
detailed BER display 11-149 
field description 11-152 
formats 11-153 
summary 11-147 

B ER which are not machine errors 11-12 
bibliography xii 
BPC card plugging rules 3-44 
BPC1 3-28 
BPC2 3-28 
branch trace 8-9 
branch trace buffer 8-9 
bridges (token-ring) 6-7 
BTAM 1-17 
BTAM-ES 1-17 
buffer chaining channel adapter 7-3 
burst count checker (DMA) 5-25 
bus 

DMA 3-9 
interconnection control (TIC) 6-13 
IOC 3-3 
layout 3-4 
main 3-3 
propagation cards 3-28 
signal lines summary of the TIC bus 6-17 
summary of the IOC bus interface signal 

lines 6-16 
to TIC interconnection 6-16 

bus propagation cards 3-28 
bus terminator connector pin assignment 3-55 
busy TC on 

on PKD 4-76 
buzzer control 

on PKD 4-78 
bypass mechanism for LAs or CAs 3-44 

C 
CA 

level 3 interrupt 7 -15 
CA addressing 3-30 
CA BER 

See? 
CA BER formats 11-124 
CA bypass mechanism 3-44 
CA I PL detect 3-8 
CA plugging rules 3-44 
CA (channel adapter) 

autoselection (AS) 7-11 
initialization 7-23 
instructions 7-8 
interface display 7-23 
interrupt requests 7 -15 
level 1 interrupt 7-15 
operating environment 7-7 

CA (channel adapter) (continued) 
services 7-23 
states 7-8 
testing and checking hardware 7-21 
wrap plugs 7-22 

cable 
diagrams (HSS) 5-42 
length limitations (HSS) 5-42 
LlC types 1 to 4 4-100 
TSS 4-100 
V.35 

example of two cables connected (HSS) 5-41 
X.21 

example of two cables connected (HSS) 5-41 
cabling system (TRSS ring) 6-4 
cache storage (CCU) 2-16 
capacity of the 3745 1-5 
card EC level 

L1C type 5 (DCE function) 4-71 
card repl acement 

SMUX 4-40 
carrier detector sensivity 

LlC type 5 (DCE function) 4-70 
CA/MOSS connection 7-14 
CCITT 

L1C type 5 (DCE function) 4-70 
loop 3, LlC type 5 (DCE function) 4-72 
mode, LlC type 5 (DCE function) 4-62, 4-63 

CCU 
cpckaging 2-3 
cycle 2-4 
data flow 2-3 
detected hardware errors 2-40 
detected not hard errors 2-40 
diagnostics 2-40 
environment 2-11 
error detection 2-42 
error handling 2-40 
error handling summary 2-41 
functional description 2-4 
general description 2-3 
hard errors 2-36 
in 3745 data flow 2-2 
registers 2-20 
storage interconnection 2-16 
storage line invalidation 2-17 
storage read policy (CCU) 2-17 
storage write policy 2-17 
subsystem POR 2-12 
timers 2-18 
to and from adapters 2-19 
to and from MOSS 2-39 

CCU BER 
See BER type 13 

CCU BER formats 11-144 
CCU bus 3-3, 3-5 

function 3-5 
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CCU to MOSS communication 8-12 
CCUI logic 2-14 
CCU/adapters interconnection 3-5 
CE field updating 

See BER analysis 
central control unit (CCU) 2-1 
channel adapter addresses 3-31 
channel adapter bypass mechanism 3-44 
channel adapter plugging rules 3-44 
channel signals used by the CA 7-10 
channel stop 7-20 
channel wrap 7-21 
characteristics 

lIC types 1 to 4 4-9 
lIC types 5/6 4-10 

check register decoding (TIC adapter) 6-25 
check stop mode (CCU) 2-40 
checkers 2-41 
checking the checkers (CCU) 2-41 
CLDP-HSS microcode exchange 5-9 
clear (X.21) 4-33 
clock 

CSP 4-17 
failure (FESH DCE) 5-21 

clocking 
direct mode 4-51 
external mode 4-51 
HSS line 5-42 
internal mode 4-50 
3745 mode 4-51 

CMD FROM DTE 4-79, 4-90 
CMD FROM LINE 4-79, 4-90 
command rejection 

on PKD 4-76 
commands 

definition 4-22 
disk/diskette 8-17 
in CE mode, from PKD 4-78 
lIC type 5 configuration 4-71 
lIC type 5 problem determination 4-71 
mailbox 8-13 
problem determination, lIC type 6 4-87 
scanner 4-20 
TSS, lIC type 6 4-87 

communication 
CCU to MOSS 8-12 
interfaces of HSS 5-40 
MOSS to CCU 8-12 

communication scanner processor 
See CSP (communication scanner processor) 

communication scanner processor (HSS) 5-10 
communication subsystem 1-7 
component location 

primary power box 10-5 
PS1 10-8 

composite BER 11-16, 11-31 
conditional branch trace 8-10 
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CONFIG FROM HOST 4-79 
CONFIG FROM LINE 4-79 
CONFIG MISMATCH 4-79 
configuration 

BPC1/BPC2 rules 3-28 
CA with TPS 7-5 
commands (L1C type 5, DCE function) 4-71 
DSU/CSU, lIC type 6 4-88 
from PKD 4-78 
lIC type 5 (DCE function) 4-58, 4-67, 4-73 
lIC type 6 4-81, 4-85, 4-90 
L1C types 1 to 4 4-46 
options for lIC type 6 4-82 
options, lIC type 5 (DCE function) 4-60 
(CA) 7-4 

configuration rules BPC1/BPC2 cards 3-28 
connection 

DMA bus to FESH 5-10 
FESH to CSP 5-9 
IOC bus to CSP (HSS) 5-9 
lIC type 6 to DDS 4-80 
L1C type 6, limited distance 4-80 

console 
connection 9-7 

console attachment 
alternate 1-15 
local 1-15 
remote 1-15 
RSF 1-15 

console sharing via IBM 7427 9-7 
consoles tail gate 9-7 
contact sense/operate 

from PKD 4-78 
conti ngent allegi ance 7-17 
control panel 9-2, 9-3 

connection 9-5 
operation 9-5 
overview 9-2 
reference card 9-4 

control program 
See also NCP 
generation 1-20 
loading 1-20 
loading from disk, automatic 1-20 
multiple load module 1-20 

control register 
lIC types 1 to 4 4-47 
L1C types 5/6 (DTE function) 4-55 

control ROS parity error (CCU) 2-42 
control storage 

CSP 4-14 
control subsystem 1-6 
controller structure 1-6 
controller-resident programs 1-19 
cpckaging 

CCU 2-3 
HSS 5-4 
TRSS 6-9 
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cprameters 
for HSS customization 5-23 

cprtitioning the functions in SCTL 2-14 
CSP (communication scanner processor) 

components 4-12 
control storage 4-14 
data flow 4-12 
definition 4-12 
error management 4-17 
external registers 4-14 
external regi sters usage 4-17 
FES 4-6 
FESA interconnection 4-27 
FESA (front-end scanner adapter) 4-7 
FESL 4-6' 
general information 4-6 
hard stop 4-17 
layer (HSS) 5-13 
local storage 4-14 
of the HSS 5-10 
program levels 4-17 
programmed reset Pia 4-19 
reset 4-19 
ROS (read-only storage) 4-14 
scanner commands 4-20 
scanner states 4-18 

CSP-to-IOC bus connection (HSS) 5-9 
CSS 1-6 
CSU 

configuration, L1C type 6 4-88 
information, L1C type 6 4-89 
L1C type 6 4-86 

CTS state confirmation (FESH) 5-20 
customization parameters (HSS) 5-23 
cycle steal 

grant 3-45 
pointer allocation (CCU) 2-20 

cycle steal (CS) 7-13 
chain 7-13 

D 

grant high 3-6 
grant low 3-6 
request high 3-6 
request low 3-6 

D register (CCU) 2-19 
data 

format with L1C type 6 4-82 
data bus bytes 0 and 1 3-8 
data bus parity checker (DMA) 5-25 
data encoding and modulation 

L1C type 5 (DCE function) 4-61 
data flow 

buses 3-2 
CA 7-6 
CCU 2-3 
CCU in 3745 2-2 
HPTSS 5-7 

data flow (continued) 
HPTSS in 3745 5-3 
lac (CCU) 2-19 
L1C type 5 (DCE function) 4-57 
L1C type 6 4-80 
power control 10-15 
TIC 6-11 
TRSS in 3745 6-2 
3745 1-4 

data management 
HSS 5-10 
HSS CSP layer 5-13 

data RAM 
FESA 4-30 

data reception (HSS) 5-10 
data streaming 7-4 
data tag 3-6 
data transfer methods 7-8 
data transfer state (CA) 7-8 
data transmi ssion (HSS) 5-10 
data value register (CCU) 2-39 
DC voltage test points 

PS1 10-8 
DC voltages and tolerances 

CSP, FESH cards 10-11 
disk 10-13 
diskette 10-13 
PS1 10-9 
PS2 10-12 

DCE 
address, L1C type 5 4-69 
address, L1C type 6 4-87 
information (on PKD) 4-75 

DCE clock failure (FESH) 5-21 
DCE to telephone line interface 

L1C type 5 4-63 
DDS LINE DOWN 4-90 
DDS OOS or DDS OOF 4-90 
DDS (digital data service) 

L1C type 6 connection 4-80 
line specifications 4-84 
loop, L1C type 6 4-87 
speed for L1C type 6 4-81 

debugging 
aid for L1C types 1 to 4 4-92 
aid for L1C types 5/6 4-95 

DEFAULT CONFIG 4-90, 4-91 
default speed 

L1C type 5 (DCE function) 4-69 
definitions 

DMUX (double multiplexer card) 4-7 
FES (front end scanner) 4-22 
FESA (front-end scanner adapter) 4-26 
L1C board 4-7 
L1C (line interface coupler) 4-9 
LSS (low-speed scanner) 4-6 
MUX (multiplexer card) 4-7 
SMUX (single multiplexer card) 4-8 
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definitions (continued) 
TSS (transmission subsystem) 4-5 

description 
FESA 4-28 

descri ption of the B ER type 11-9 
diagnostic BER 

See BER type 03 
diagnostic BER formats 11-107 
diagnostic section TAOA warning 6-19, 6-28 
diagnostics 

CCU 2-40 
facilities (HSS) 5-37 

digital test 
from PKO 4-77 

direct memory access 
CCU 2-13 

direct memory access operation (TRA) 6-17 
direct mode (clockmg) 

See 3745 mode (clocking) 
disable 

L1C types 1 to 4 line 4-44 
L1C types 5/6 (OTE function) line 4-55 

disabled 
L1C 4-31 

disabled state (CA) 7-9 
disconnected 4-18 

disconnected-go 4-19 
disconnected-go 4-19 
di sconnected-stop 4-19 
disk drive (HOD) 9-9 
diskette drive 9-10 

descri pti on 9-10 
part number 9-10 
removal and replacement procedure 9-10 

disk/diskette commands 8-17 
disk/diskette drive 9-9 
disk/diskette drive ON/OFF control 10-13 
display 

CSP control storage 4-14 
CSP external registers 4-14 
CSP local storage 4-14 
CSP ROS (read-only storage) 4-14 

OMA 
burst count checker 5-25 
bus 3-9 
bus during read operation 3-12 
bus during write operation 3-13 
bus interconnection layout 3-10 
bus physical interconnection 3-9 
bus to FESH connection 5-10 
data bus parity checker 5-25 
OMA bus errors reported by FESH 5-27 
errors reporting 5-26 
HSS OMA manager layer 5-13 
interconnection errors detected by FESH 5-25 
logic (CCU) 2-14 
operation (TRA) 6-17 
size 5-23 
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OMA (continued) 
tag sequence 5-25 
tl me out 5-25 

OMA-to-SCTL bus line function 3-10 
OMUX (double multiplexer card) 

definition 4-7 
functional description 4-37 
functions 4-35 
reset 4-37 

double mutiplexer card 
See OMUX (double multiplexer card) 

OSR 4-32 
confirmation (FESH) 5-19 
integration timer (HSS) 5-23 

OSU 
configuration, L1C type 6 4-88 
information, L1C type 6 4-89 
L1C type 6 4-86 

OTE clocking 
L1C types 1 to 4 4-9 
L1C types 5/6 4-10 

OTE function 
L1C types 5/6 4-54 

01/02 register parity errors (two errors) (CCU) 2-42 

E 
ECC and MCTL (CCU) 2-14 
effect of selective reset on CA 7-19 
effect of system reset on CA 7-18 
ELCS (initial status = 8'110') for HSS 5-35 
enable 

L1C types 1 to 4 line 4-44 
L1C types 5/6 (OTE function) line 4-55 

enable clock mode 
L1C types 1 to 4 4-47 

enabled 
L1C leads 4-31 

end of chain 3-7 
ending status 

normal tagged status 7-17 
tagged DE status 7-17 
untagged asynchronous status 7-18 

environment system for HSS 5-4 
EP 1-19 
error 

adapter interface check stop mode (CCU) 2-44 
adapters interconnection errors (CCU) 2-43 
address exception instruction fetch error 

(CCU) 2-43 
address exception program execution error 

(CCU) 2-43 
CCU detecred hardware errors 2-40 
CCU detected not hard errors 2-40 
CCU hard errors 2-36 
control ROS parity error (CCU) 2-42 
detected by TRM (format 1) 6-22 
detection and reporting 

HSS 5-23 
TRM 6-20 
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error (continued) 
detection (CCU) 2-42 
DMA bus errors reported by FESH 5-27 
DMA interconnection errors detected by 

FESH 5-25 
DMA/SCTL reporting 5-26 
during MOSS AIOs (CCU) 2-44 
during program AIOs (CCU) 2-44 
D1/D2 register parity errors (two errors) 

(CCU) 2-42 
handling summary (CCU) 2-41 
handling (CCU) 2-40 
hard stop error status (detected by CSP hardware), 

(HSS) 5-30 
hardware error detection and reporting 

(HSS) 5-24 
hardware errors (CCU) 2-42 
internal box error (IBE) reporting (HSS) 5-24 
level 5 I/O error (CCU) 2-43 
local storage parity error (CCU) 2-42 
MIOC parity error (CCU) 2-42 
MOSS address exception error 2-45 
MOSS data operand register (MDOR) parity error 

(CCU) 2-42 
MOSS interconnection type errors 2-45 
MOSS OP error 2-45 
POP parity error (CCU) 2-42 
program errors (CCU) 2-43 
program/hardware (HSS) 5-23 
SAR parity error (CCU) 2-42 
SCTL card detected errors reported by FESH 5-26 
sequence (HSS) 5-23 
status register (level 2) (TRM) 6-22 
status register (MOSS) (TRA) 6-24 
status (HSS) 5-29 
storage protect instruction fetch error (CCU) 2-43 
storage protect program execution error 

(CCU) 2-43 
with MOSS user (MIOH) (CCU) 2-44 
with program user (IOH, IOHI) (CCU) 2-44 
Z register parity error (CCU) 2-42 

error alert 
from CP 7-20 
from MOSS 7 -20 

error count 11-5 
error management 

CSP 4-17 
error status 11-10 
ESC mode 7-7 
exchange time out 8-11 
extended LCS (ELCS) for HSS 5-35 
external mode (clocking) 4-51 
external registers 

CCU 2-20 
CSP 4-14 
FESA X'13' 4-29 
FESA X'15' 4-29 
line interface address 4-29 

external wrap facility (HSS) 5-38 

F 
fan stacked faults 10-27 

faults logging 10-27 
FDD ON/OFF command 10-13 
features 

CA 7-4 
FES (front end scanner) 

data flow 4-22 
function 4-6 
power ON reset 4-25 
programmed reset 4-25 
RAM A 4-23 
RAM B 4-23 
RAM C 4-23 
storages 4-23 
storages display 4-23 

FESA (front-end scanner adapter) 4-7 
CSP interconnection 4-27 
data flow 4-26 
data RAM 4-30 
definition 4-26 
description 4-28 
external register X'13' 4-29 
external register X'15' 4-29 
inbound and outbound control RAM 4-29 
inbound/outbound RAM addressing 4-29 
inbound/outbound RAM layout 4-29 
local store 6 4-29 
RAM organization. 4-28 
serial link interconnection 4-27 

FESH 
card 5-11 
CTS state confirmation 5-20 
DCE clock failure 5-21 
DCE interface 5-40 
DMA bus connection 5-10 
DMA bus errors reported by FESH 5-27 
DSR confirmation 5-19 
end of receive 5-17 
flush command 5-18 
flush end of frame command 5-18 
hardware functions 5-14, 5-16 
interconnection to CSP 5-9 
internal checkers 5-28 
microcode 5-9 
modem interface management 5-19 
modem retrain 5-21 
modem-in management 5-19 
modem-out management 5-21 
receive 

command 5-16 
continue command 5-17 
flow 5-17 
operation for I-frame 5-17 

reset 5-14 
SCTL card detected errors reported by FESH 5-26 
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FESH (continued) 
stop receive command 5-18 

FESL 4-6 
reset 4-24 

fields analysis 11-19 
final status field (FSF) 

bit definition 5-33 
flush command (FESH) 5-18 
flush end of frame command (FESH) 5-18 
format foil 11-146 
format of a BER 11-6 
format 1 (error detected by TRM) 6-22 
format 2 (interrupt request by the TIC) 6-23 
formats foCxx 11-124 
formats foDxx 11-107 
formats foMxx 11-99 
formats foNxx 11-140 
formats foPxx 11-114 
formats foRxx 11-153 
formats fo Txx 11-136 
formats foUxx 11-144 
frame 

in serial link 4-34 
slots 4-34 

frame format (token-ring) 6-6 
frequency (AC) 10-4 
front-end scanner 

See FES (front end scanner) 
front-end scanner adapter (FESA) 

See FESA (front-end scanner adapter) 
front-end scanner high-speed (FESH) card 5-11 
FRU correlation 

See BER analysis 
FRU list 11-10 
FSF 5-33 
function partitioning in SCTL card 2-14 
functional description 

CCU 2-4 

G 
general description 

bus 3-3 
CCU 2-3 
channel adapter (CA) 7-3 
control panel 9-2 
diskette drive 9-10 
hard disk drive 9-9 
MOSS 8-3 
operator consoles 9-6 

general information 1-1 
generation of line 10 (TRA) 6-23 

H 
halt 3-7 
hard disk drive 9-9 

description 9-9 
part number 9-9 
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hard disk drive (continued) 
removal and replacement procedures 9-9 

hard stop error status (detected by CSP hardware), 
(HSS) 5-30 

hard stop transmit command (HSS) 5-16 
hardstop 

CSP 4-18 
hardware error status (initial status = B'lll ') 5-36 
hardware error status (initial status = B'lll ') for 

HSS 5-36 
hardware errors 

CCU detected 2-40, 2-42 
detection and reporting (HSS) 5-24 

hardware functions (FESH) 5-16 
hardware registers (CCU) 2-38 
HOD 9-9 
HOD ON/OFF command 10-13 
hexadecimal codes 11-30 
hexadecimal codes versus mosscheck code 11-30 
high and low resolution timer (CCU) 2-18 
high performance transmission subsystem (HPTSS) 

introduction 5-3 
high-performance transmission subsystem 1-11 
host support 

L1C type 5 (DCE function) 4-71 
L1C type 6 4-87 

host-resident programs 1-17 
HPTSS 1-11 

data flow 5-7 
in 3745 data flow 5-3 

HPTSS line addressing 3-41 
HSS 5-22 

commands NCP 5-6 
communication Interfaces 5-40 
cpckaging 5-4 
CSP 5-10 
CSPlayer 5-13 
CSP-to-IOC bus connection 5-9 
customization parameters 5-23 
data reception 5-10 
data transmission 5-10 
diagnostic facilities 5-37 
DMA manager layer 5-13 
ELCS (initial status= B'110') 5-35 
error status 5-29 
hard stop transmit command 5-16 
hardware error status (initial status = 8'111 ') 5-36 
IBE (initial status = B'll 0') 5-34 
in system environment 5-4 
Interface FESH-DCE 5-40 
interface types 5-6 
internal interconnections 5-9 
introduction 5-4 
line addressing 5-5 
line interface check 5-29 
microcode 

functions 5-14.5-16 
service aid 5-37 
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HSS (continued) 
modem and data management 5-10 
problem determination aid 5-37 
receive 

operation 5-16 
soft stop transmit command 5-16 
time out values used 5-22 
transmit 

command 5-15 
initial command 5-14· 
operation 5-14 

HSS CSP 
data management layer 5-13 
interconnection errors 5-27 
microcode 

differences between HSS and LSS 5-8 
summary 5-7 

modem-i n layer 5-12 
modem-out layer 5-12 
receive layers 5-12 
transmit layers 5-12 

I-frame receive operation (FESH) 5-17 
lACK operation (TRM) 6-17 
I BE HSS (initial status = B'll 0') 5-34 
IBM Token-Ring network· 6-3 
ICF (internal clock function) 4-11, 4-50 

L1C types 1 to 4 4-50 
identification of the 3745 1-5 
IML 

status of the HSS scanner after IML 5-13 
implicit allegiance 7-17 
in mailbox 8-12 
inbound/outbound RAM 

addressing (FESA) 4-29 
control (FESA) 4-29 

external registers 4-29 
layout (FESA) 4-29 

initial selection state (CA) 7-8 
initial status field (ISF) bit definition 5-32 
initial status = B'110' (internal box error HSS) 5-34 
initialized 4-18 
inoperative 4-18 
input and output X7x' register bits (CCU) 2-27 
input instructions 

details (CCU) 2-24 
input instructions (CCU) 2-22 
input/output 3-6 
input/output X7x' instructions (CCU) 2-24 
instantaneous allegiance 7-17 
instruction 

address register (CCU) 2-20, 2-38 
instruction set (CCU) 2-9 
interconnection 

adapters interconnection errors (CCU) 2-43 
bus control (TIC) 6-13 
CCU-to-storage 2-16 

interconnection (continued) 
DMA bus to FESH 5-10 
errors (DMA) detected by FESH 5-25 
errors (HSS CSP) 5-27 
FESA-CSP 4-27 
FESA-serial link 4-27 
FESH to CSP 5-9 
HSS internal interconnections 5-9 
MOSS type errors 2-45 
PCC 10-16 
PCC card to MOSS 10-17 
PCC card to control panel 10-18 
PCC card to power supply signal 10-18 
SCTL-to-CCU cache 2-15 
TIC to bus 6-16 
TRA IOC bus 6-15 

interface 
check stop mode (adapter) (CCU) 2-44 
check (HSS line) 5-29 
communication interfaces of HSS 5-40 
DCE to telephone line (L1C type 5) 4-63 
FESH-DCE 5-40 
L1C types 1 to 4 4-100 
L1C types 1 to 4 lines 4-43 
types (HSS) 5-6 
X.21 (HSS) 5-41 

interface coupler (TIC) card 6-7 
interface disconnect 7-20 
internal box error status HSS (initial 

status = B' 110') 5-34 
internal box error (IBE) 

IBE reporting (HSS) 5-24 
internal checkers (FESH) 5-28 
internal clock function 

See ICF (internal clock function) 
internal mode (clocking) 4-50 
interrupt 

CA 7-9 
lACK operation (TRM) 6-17 
request by the TIC (format 2) 6-23 

interrupt request removed 3-6 
interrupts 

level 1 interrupt reporting (CCU) 2-19 
level 1 (CCU) 2-7 
level 2 and level 3 interrupt reporting (CCU) 2-19 
level 2 (CCU) 2-7 
level 3 (CCU) 2-7 
level 4 (CCU) 2-7 
level 5 (CCU) 2-7 
mechanism (CCU) 2-6 
request determination (CCU) 2-6 
request sources (CCU) 2-7 
setting/resetting interrupt requests (CCU) 2-6 

interrupts (CCU) 2-5 
introduction 

power control subsystem 10-14 
power subsystem 10-3 
to HSS 5-4 
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INV PAlTERN RCV 4-90 
invalid OP-code (CCU) 2-43 
10C 

bus interconnection (TRA) 6-15 
bus-to-CSP interconnection (HSS) 5-9 
control logic (CCU) 2-19 
data flow (CCU) 2-19 

10C BER 
See BER type 14 

10C BER format 11-146 
10C bus 3-3 

physical interconnection 3-8 
protocol 3-3 
scoping routine 3-49 

adapter selection 3-50 
ERC meaning 3-52 
error bit 3-52 
examples 3-53 
how to start 3-49 
parameter description 3-50 
RAC meaning 3-51 
RACs generated 3-51 
terminator connector pin assignment 3-55 

10C bus and adapter errors 11-25 
10CDS 7-7 
IPL 

automatic 1-20 
I PL automatic 1-20 
IPL BER 11-34 
I PL error 11-67 
ISF bit definition 5-32 
liD 

K 

configuration data set (IOCDS) 7-7 
error alert from CP 7 -20 
error alert from MOSS 7-20 

KEY n STUCK 4-79, 4-90 
keying procedures 

on PKD 4-76 

L 
LA bypass mechanism 3-44 
LA plugging rules 3-44 
lagging address register (CCU) 2-38 
lamp test 

PKD 4-75 
LCS 5-31 
LD 

LI C type 6 4-86 
LDM LINE DOWN 4-90 
lead state confirmation 

on V.35 modem-in leads (FESH) 5-19 
on X.21 modem-in leads (FESH) 5-20 

level 1 
error status register (TRM) 6-20 
interrupt reporting (CCU) 2-19 
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level 1 (continued) 
interrupt request (CA) 7-15 

level 2 
error status registers (TRM) 6-22 
Interrupt reporting (CCU) 2-19 

level 3 
interrupt reporting (CCU) 2-19 

level 3 interrupt request (CA) 7-15 
levelS 

I/O error (CCU) 2-43 
library for service 1-21 
LlB1/L1B2/L1B3 4-7 
LlC board 1-9 

definition 4-7 
LlC board addressing 3-34 
LlC boards 01 L-A 1 and 01 L-A2 DC voltages and toler­

ances 10-11 
LlC boards 01 M-A 1 and 01 M-A2 DC voltages and tol­

erances 10-11 
LlC type 4 

personalization 4-48 
LlC type 5 

configuration from PKD 4-78 
multipoint 4-59 
panel 4-65 
point-to-point 4-58 
PT2/3 connection 4-79 
to LlC type 5 connection point-to-point 4-58 
to LlCs type 5 connection multipoint 4-59 
to one tailed 586X connection multipoint 4-60 
to tailed 586X connection 4-59 

point-to-point 4-59 
to 586X or 786X connection 4-58 
to 586Xs connection 4-59 

LlC type 5 (DCE function) 
al arm tone detection 4-73 
backup speed 4-71 
card EC level 4-71 
carrier detector sensivity 4-70 
CCllT 4-70 
CCllT mode 4-62, 4-63 
configuration 4-73 
configuration commands 4-71 
configuration options 4-60 
configurations 4-58 
data encoding and modulation 4-61 
data flow 4-57 
DCE address 4-69 
DCE to telephone line interface 4-63 
default speed 4-69 
host support 4-71 
line quality threshold 4-70 
line specifications 4-65 
line spectrum 4-65 
LPDA-2 hit count threshold 4-70 
LPDA"-2 enabled 4-70 
maintenance approach 4-57 
manual tests 4-72 
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\ LlC type 5 (DCE function) (continued) 
microcode EC level 4-71 
multipoint - LlC type 5 to LlCs type 5 4-59 
multipoint - LlC type 5 to one tailed 586X 4-60 
multipoint - LlC type 5 to 586Xs 4-59 
native mode 4-62, 4-63 
options and configurations 4-67 
point-to-point - LlC type 5 to LlC type 5 4-58 
point-to-point - LlC type 5 to tailed 586X 4-59 
point-to-point - LlC type 5 to 586X or 786X 4-58 
point-to-point/multipoint 4-69 
problem determination commands 4-71 
receive level threshold 4-70 
RFS delay 4-64 
speed setting 4-58 
speeds 4-57 
surge protection 4-64 
tone characteristics 4-73 
transit time 4-64 
transmit clock control 4-70 
transmit level 4-70 
TSS commands 4-72 

LlC type 6 
plugging limitations 4-10 

LlC type 6 (DSU/CSU function) 
alarm tone detection 4-87 
configuration 4-90 
configuration options 4-82 
configurations 4-81 
connection to US DDS 4-80 
data flow 4-80 
data format 4-82 
DeE address 4-87 
DDS loop 4-87 
DSU/CSU configuration 4-88 
DSU/CSU information 4-89 
DSU/CSU to line interface 4-82 
DSU/CSU/LD 4-86 
host support 4-87 
limited distance connection 4-80 
line specifications 4-84 
local loop back 4-89 
maintenance 4-80 
manual tests 4-91 
modulation 4-82 
network services 4-86 
options and configurations 4-85 
panel 4-84 
PKD command rejection 4-89 
PKD use 4-88 
point-to-point/multipoint 4-86 
POR bring-up information 4-89 
problem determination commands 4-87 
PT2/3 4-91 
RFS delay 4-83 
speed change 4-89 
speed control 4-87 
speed setting 4-81 

LlC type 6 (DSU/CSU function) (continued) 
speeds 4-81 
surge protection 4-83 
timing sources 4-~6 

tone chatacteristics 4-88 
tone reception 4-88 
transit time 4-83 
TSS commands 4-87 
unsolicited messages 4-90 

LlC types 1 to 4 
address register 4-47 
cards 4-43 
characteristics 4-9 
control register 4-47 
DTE clocking 4-9 
enable clock mode 4-47 
Interface lines 4-43 
interfaces and cables 4-100 
Internal clock function (ICF) 4-50 
line enable/disable 4-44 
line interface 4-9 
logical addressing 4-46 
loop 1 on V.24 4-51 
loop 1 on V.25 4-52 
loop 1 on X.21 4-52 
loop 3 on V.24 4-52 
loop 3 on X.21 4-52 
protocol s 4-9 
reset 4-44 
RTS 4-48 
selective scanning 4-45 
swap 4-46 
transfer mode 4-9 
transmission speed 4-9 
transmit/receive mechanism 4-44 
wraps 4-51 

LlC types 1 to 4 clocking 
di rect mode 4-51 
external mode 4-51 
internal mode 4-50 
3745 mode 4-51 

LlC types 1, 2 and 3 
transmit clock gating by RFS 4-48 

LlC types 5/6 
characteri stics 4-10 
DTE clocking 4-10 
line interface 4-10 
protocols 4-10 
transfer mode 4-10 
transmission speed 4-10 

LlC types 5/6 DTE function 
address register 4-55 
control register 4-55 
LlC reset 4-55 
line enable/disable 4-55 
loop 3 on V.24 4-56 
selective scanning. 4-55 
swap 4-55 
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LlC types 5/6 DTE function (continued) 
transmit/receive mechanism 4-54 
wraps 4-55 

LlC (line interface coupler) 
definition 4-9 
disabled 4-31 
enabled leads 4-31 
LlC line analysis procedures 4-100 
line weight 4-10 
modem-in process for non X.21 lines 4-48 
modem-in process for X.21 lines 4-48 
reset 4-38, 4-42 
serial link connection to LlCs5/6 4-34 
swap 4-46 

LlC1 LlC3 LlC4A and LlC4B addressing 3-36 
LlC5 and LlC6 addressing 3-38 
limited distance 

LlC type 6 connection 4-80 
line specifications 4-84 
speed for LlC type 6 4-81 

line adapter addressing (LSS and HSS) 3-32 
line adapter bypass mechanism 3-44 
line adapter plugging rules 3-44 
line addressing 3-35 
line characteristics 

France 4-67 
Japan 4-67 
M.1020 4-66 
M.1025 4-66 
UK 4-67 
3002 channel (US) 4-66 

line clocking (HSS) 5-42 
line communication status (LCS) 5-31 
line enable/disable 

LlC types 5/6 (DTE function) 4-55 
line function 3-5 

addresslcommand tag 3-6 
CA I PL detect 3-8 
cycle steal grant high 3-6 
cycle steal grant low 3-6 
cycle steal request high 3-6 
cycle steal request low 3-6 
data bus bytes 0 and 1 3-8 
data tag 3-6 
DMA-to-SCTL bus 3-10 
halt 3-7 
input/output 3-6 
interrupt request removed 3-6 
modifier 3-7 
out (R/W) 3-7 
parity valid 3-7 
reset 3-8 
scanner interrupt 3-8 
valid byte 3-7 
valid halfword 3-7 

line identification (line ID) generation (TRA) 6-23 
line interface 

LlC types 1 to 4 4-9 
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line interface (continued) 
LlC types 5/6 4-10 

line interface address 
asynchronous operation command 4-29 
FESA X'13' register 4-29 

line interface check (HSS) 5-29 
line interface coupler 

See LlC (line interface coupler) 
line interface couplers 1-10 
line quality threshold 

LlC type 5 (DCE function) 4-70 
line specifications 

LlC type 5 (DCE function) 4-65 
LlC type 6 4-84 

line spectrum 
LlC type 5 (DCE function) 4-65 
native 4-65 
V.27 bis 4-65 
V.29 4-65 
V.33 4-66 

line weight 
LlC 4-10 

Link Problem Determination Aid 
LLAP 

See LlC (line interface coupler), LlC line analysis 
procedures 

local 
attachment (HSS) 5-42 
status 4-98 

locat console 9-6 
local loop 

from PKD 4-77 
local self-test 

LlC type 5 4-96 
LlC type 6 4-97 

local storage 
CSP 4-14 

local storage parity error (CCU) 2-42 
logical adapter address 3-29 
logical addressing 

LlC types 1 to 4 4-46 
long-term allegiance 7-17 
loop 

DDS, Lie type 6 4-87 
(local) from PKD 4-77 

loop back 
local, LlC type 6 4-89 

loop or wrap tests for HSS V.35 and X.21 5-39 
loop 1 

on V.24 (Lie types 1 to 4) 4-51 
on V.25 (Lie types 1 to 4) 4-52 
on X.21 (Lie types 1 to 4) 4-52 

loop 2 
remote loop back (LiC 5/6) 4-96 

loop 3 
LlC type 6 4-87 
local loop back (Lie 5/6) 4-96 
on V.24 (LiC types 1 to 4) 4-52 
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loop 3 (continued) 
on V.24, LlC types 5/6 (DTE function) 4-56 
on X.21 (LiC types 1 to 4) 4-52 

loosely coupled 7-16 
low-speed scanner 1-8 

See also LSS (low-speed scanner) 
LPDA-2 

enabled (LiC type 5) 4-70 
hit count threshold (LiC type 5) 4-70 

LSS (low-speed scanner) 
definition 4-6 

LSSD 

M 

data flow 8-15 
operation 8-15 
testing circuit 8-15 

mailbox 8-11,8-12 
mailbox commands 8-13 
main line survey 10-25 
main storage protection state (CCU) 2-17 
main storage (CCU) 2-12 
mains voltage 

adjustment 10-4 
limits 10-4 

maintenance 1-23 
aids 1-23 
console 9-8 
LlC type 5 (DCE function) 4-57 
L1C type 6 4-80 
philosophy 1-23 
tools and test equipment 1-23 

maintenance and operator subsystem 1-13 
maintenance temporary address register (MTAR) 

(CCU) 2-39 
maintenance temporary data register (MTDR) 

(CCU) 2-39 
Manchester encoding 

description 4-35 
SMUX 4-39 

MAND DDS LOOP 4-91 
manual BER file correlation 

See BER analysis 
manual test 

from PKD (L1C types 5/6) 4-95 
L1C type 5 (DCE function) 4-72 

manual versus scheduled power ON 10-23 
manual V.35/X.21 wrap or loop tests 5-39 
MCTL and ECC (CCU) 2-14 
messages 

unsolicited (PKD), L1C type 6 4-90 
microcode 

differences between HSS and LSS 5-8 
exchange between CLDP-HSS 5-9 
exchange between NCP-HSS 5-9 
functions (HSS) 5-14,5-16 
of the FESH 5-9 
service aid (HSS) 5-37 

microcode EC level 
LlC type 5 (DCE function) 4-71 

MIOC interconnection (CCU) 2-11 
MIOC parity etror (CCU) 2-42 
MMIO operation (TRA) 6-17 
modem and data management (HSS) 5-10 
modem interface management (FESH) 5-19 
modem retrain (FESH) 5-21 
modem-in 4-32 

layer (HSS CSP) 5-12 
lead state confirmation 

on V.35 (FESH) 5-19 
on X.21 (FESH) 5-20 

management (FESH) 5-19 
modem-out 4-33 

layer (HSS CSP) 5-12 
management (FESH) 5-21 

modes of operation 
CA 7-7 

modifier 3-7 
modulation 

L1C type 6 4-82 
MOSS 1-13 

address exception error 2-45 
changes of state 8-7 
data operand register (MOOR) parity error 

(CCU) 2-42 
error status register (TRA) 6-24 
functions 8-6 
interconnection type errors 2-45 
OP error 2-45 
packaging 8-3 
processor 8-3 
reset 8-4 
screen address display CA 3-31 
screen address di spl ay LA 3-33 
states 8-7 
to and from CCU 2-39 

MOSS BER 11-9 
See also BER type 01 

MOSS BER formats 11-99 
MOSS board DC voltages and tolerances 10-9 
MOSS check 11-31 
MOSS check codes 11-41 
MOSS 10 06 formats 11-34 
MOSS-to-CCU communication 8-12 
MOSS/disk/diskette drive interaction 8-17 
MOSS/operator console connections 8-18 
MSAU (TRSS) 6-5 
multi-floor wiring example 6-8 
multipoint 

L1C type 5 to L1Cs type 5 connection 4-59 
L1C type 5 to one tailed 586X 4-60 
L1C type 5 to 586Xs connection 4-59 
LlC type 5 (DeE function) 4-69 
LlC type 6 4-86 

multistation access unit, (TRSS) 6-5 
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MUX (multiplexer card) 
data flow 4-36 
definition 4-7 

M.1020 line characteristics 4-66 
M.1025 line characteristics 4-66 

N 
native mode 

LlC type 5 (DCE function) 4-62, 4-63 
NCP 1-19, 1-20 

buffer handling logic checker 5-28 
buffer prefix validity checking in receive 

(HSS) 5-37 
commands (HSS) 5-6 
to HSS microcode exchange 5-9 

NCP definition facility 
See NDF 

NCP/PEP BER 
See BER type 12 

NCP/PEP BER formats 11-140 
NDF 1-20 
NEF 1-20 
NetView' 

facilities 1-18 
Performance Monitor (NPM) 1-18 

network 
management 1-18 

Network Control Program 1-19 
Network Extension Facility, IBM 

See NEF 
Network Routing Facility 

See NRF 
network services 

LlC type 6 4-86 
Network Terminal Option 

See NTO 
no response 

on PKD 4-76 
nodes (TRSS) 6-7 
non X.21 lines 

modem-in process 4-48 
Non-SNA Interconnection, IBM 

See NSI 
normal tagged status 7-17 
not executed 

PKD command 4-76 
NPSI 1-19 
NRF 1-19 
NSC mode 7-7 
NSI 1-20 
NTO 1-19 
numbering (CA) 7-4 

o 
on site service 1-22 
operating systems 1-17 
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operation register (CCU) 2-38 
operator address register (CCU) 2-39 
operator consoles 1-15 

alternate console 9-6 
console sharing via IBM 7427 9-7 
highlights 9-6 
local console 9-6 
remote console 9-6 
remote support facility 9-7 

operator function select value register (CCU) 2-39 
OPT DDS LOOP 4-91 
options 

LlC type 5 (DCE function) 4-67 
LlC type 6 4-85 

opto-coupler divice output 10-26 
out mailbox 8-12 
out (R/W) 3-7 
output instructions 

CCU 2-23 
details (CCU) 2-25 

p 
packaging 

CA 7-3 
MOSS 8-3 

Packet Switching Interface, NCP 
See NPSI 

panel 
LlC type 5 4-65 
LlC type 6 4-84 

parity valid 3-7 
path paR 
PEP 1-19 
performance test points 2-46 
personalization 

LlC type 4 4-48 
physical address wiring 3-29 
physical interconnection 

DMA bus 3-9 
lac bus 3-8 

pin assignment (bus terminator) 3-55 
ping/pong buffers 4-17 

clocks 4-17 
Pia 

operation sequence 3-14 
data transfer 3-16 
initialization 3-15 

read (halfword adapter) 3-17 
write (halfword adapter) 3-17 

PKD (portable keypad display) 
analog test 4-77 
background information 4-75 
background information (LiC type 6) 4-88 
bad response 4-76 
busy TC on 4-76 
buzzer control 4-78 
command not executed 4-76 
command rejection 4-76 
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PKD (portable keypad display) (continued) 
commands in CE mode 4-78 
contact sense/operate 4-78 
DCE information 4-75 
description 4-74 
digital test 4-77 
keying procedures 4-76 
lamp test 4-75 
LlC type 5 configuration 4-73, 4-78 
local loop 4-77 
manual tests LlC type 5 (DCE function) 
no response 4-76 
paR bring-up information 4-76 
self-tests 4-77 
speed change 4-77 
status display 4-77 
unsolicited messages 4-79 

plugging limitations 
LlC type 6 4-10 

plugging rules for LAs or CAs 3-44 
point-to-point 

LlC type 5 to LlC type 5 4-58 
LlC type 5 to tailed 586X 4-59 
LlC type 5 to 586X or 786X 4-58 
LlC type 5 (DCE function) 4-69 
LlC type 6 4-86 

pop parity error (CCU) 2-42 
paR 

CCU subsystem 2-12 
MOSS 8-4 
path 10-29 
pin location 10-29 
principle 10-28 
storage control (CCU) 2-12 

paR - bring-up 
information (on PKD) 4-76 
information, LlC type 6 4-89 

paR (power ON reset) 
CSP 4-20 
FES 4-25 

portable keypad display 
See PKD (portable keypad display) 

power reset function 10-24 
power BER 

See BER type 04 
power B ER formats 11-114 
power control subsystem 10-14 

data flow 10-15 
introduction 10-14 

power input limitation 
adjustment 10-4 
limits 10-4 

power mode of operation 10-19 
host mode 10-19 
local mode 10-19 
network mode 10-19 

4-72 

switching from one mode to another. 10-20 

power OFF sequence. 10-22 
power ON 

reset (TRA) 6-19 
power ON reset 4-20 
power ON retry 

function 10-23 
sequence 10-23 

power ON sequence 10-21 
power ON/OFF 1-16 
power stacked faults 10-27 

faults logging 10-27 
power status monitoring 10-24 
power subsystem 

introduction 10-3 
presentation of status 
preventive maintenance 
primary power box 

component location 
distribution 10-6 

problem determination 

7-18 
1-23 

10-5 

aid for LlC types 1 to 4 4-92 
aid for LlC types 5/6 4-95 
aid on HSS 5-37 
aid on TRA 6-28 
CCITT loop 3 4-87 
commands, LlC type 5 (DCE function) 4-71 
commands, LlC type 6 4-87 
programming support (HSS) 5-37 
self-test 4-87 

problem isolation and network management 
(HSS) 5-38 

processor unit (CCU) 2-3 
program display register 1 (CCU) 2-39 
program display register 2 (CCU) 2-39 
program errors (CCU) 2-43 
program levels 

level 1 (CCU) 2-4 
level 2 (CCU) 2-4 
level 3 (CCU) 2-5 
level 4 (CCU) 2-5 
levelS (CCU) 2-5 
masking priorities (CCU) 2-5 
priorities (CCU) 2-4 

programmed reset 
FES 4-25 
TRA 6-19 

programming support 
coexistence/migration 1-20 
for problem determination (HSS) 5-37 
in controller 1-17 
in network 1-18 

program/hardware errors (HSS) 5-23 
protocol 

LlC types 1 to 4 4-9 
LlC types 5/6 4-10 
of the token-ring access 6-6 

protocol of lac buses 3-3 
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PS1 
component locations 10-8 
connection layout 10-7 
DC voltage test points 10-8 
DC voltages and tolerances 10-9 

PS2 
connection layout 10-12 
DC voltages and tolerances 10-12 

PT2/3 
connection to LlC type 5 4-79 
LlC type 6 4-91 

PUC 2-3 
oscillator interconnection (CCU) 2-11 

R 
RAM A 4-23 
RAM B 4-23 
RAM C 4-23 
RAM organization 

FESA 4-28 
read Pia example 3-3 
ready state (CA) 7-8 
read/write operations 8-18 
receive 

command FESH 5-16 
conti nue command (FES H) 5-17 
end of receive (FESH) 5-17 
flow (FESH) 5-17 
layers (HSS CSP) 5-12 
level threshold for LlC type 5 (DCE function) 4-70 
operation for I-frame (FESH) 5-17 
operation HSS 5-16 
operation (TRA) 6-13 

reception of data (HSS) 5-10 
reference code 11-10, 11-19,11-22 
reference code generation 11-17 
register 

A (CCU) 2-19 
adapter check (TIC) 6-25 
CCU 2-20 
D(CCU) 2-19 
data value register (CCU) 2-39 
external (CCU) 2-20 
general (CCU) 2-20 
hardware registers (CCU) 2-38 
instruction address (CCU) 2-20, 2-38 
lagging address register (CCU) 2-38 
maintenance temporary address register (MTAR) 

(CCU) 2-39 
maintenance temporary data register (MTDR) 

(CCU) 2-39 
operation (CCU) 2-38 
operator address (CCU) 2-39 
operator function select value register (CCU) 2-39 
program display register 1 (CCU) 2-39 
program display register 2 (CCU) 2-39 
storage address (CCU) 2-39 

X-24 IBM 3745 Hardware Maintenance Reference (HMR) 

registers (CA) 7-9 
REM DSU/CSU FAILED 4-90 
REM MODEM FAILED 4-79 
REM PWR LOSS 4-79, 4-90 
remote 

self-test 4-97 
status 4-98 

remote console 9-6 
remote service 1-21 
Remote Support Facilities (RSF) 8-18 
remote support facility 1-15, 9-7 
removing CA from CS chain 7-13 
reporting DMA errors 5-26 
reset 3-8 

Ala (CCU) 2-20 
CSP 4-19 
DMUX 4-37 
FESH 5-14 
FESL 4-24 
LlC 4-38, 4-42 
LlC types 1 to 4 4-44 
LlC types 5/6 (DTE function) 4-55 
power ON and tag reset (TRA) 6-19 
programmed reset PIO 4-19 
programmed (TRA) 6-19 
SMUX 4-42 
TIC 6-19 

reset and set the bypass CCU check stop mode 2-40 
resetting interrupt requests (CCU) 2-6 
RESP field in power BER 11-113 
RESP/REQ in power BER 11-112 
RFS 4-32 

delay, LlC type 5 (DCE function) 4-64 
delay, LlC type 6 4-83 
transmit clock gating 4-48 

RI 4-32 
ring 

access protocol (TRSS) 6-6 
RLSD 4-32 
ROS (read-only storage) 

CSP 4-14 
RSF 1-15,9-7 
RTAM 1-17 
RTS 

LlC types 1 to 4 4-48 
rules of configuration BPC1 /BPC2 cards 3-28 

S 
safety, 

general iv 
inspection procedure iv 
notices iv 

SAR parity error (CCU) 2-42 
scanner errors with no BER 11-25 
scanner interrupt 3-8 
scanner states 

connected 4-18 
disconnected 4-18 

------ -----------------------------------------

I 
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scanner states (continued) 
disconnected-stop 4-19 
initialized 4-18 
inoperative 4-18 
running 4-19 
stopped 4-19 

scanner status after 1M L (HSS) 5-13 
SCF bit definition 5-31 
scheduled power ON function 10-22 
scoping routine for IOC bus 3-49 
SCTL 2-13 

function partitioning 2-14 
SCTL card detected errors reported by FESH 5-26 
SCTL-to-CCU cache interconnection 2-15 
SCTL-to-DMA bus line function 3-10 

byte select 3-11 
data bus 3-11 
errors 3-11 
FES H clock 3-11 
grant 3-11 
ready 3-11 
read/write 3-11 
request 3-11 
SCTL clock 3-11 
turnaround 3-11 
valid 3-11 

secondary status field (SES) bit definition 5-31 
selective reset on CA 7-19 
selective scanning 

configuration 4-46 
L1C types 1 to 4 4-45 
L1C types 5/6 (DTE function) 4-55 

SELF TEST FAILED 4-79,4-91 
SELF TEST OK 4-79, 4-91 
self-test 

L1C type 5 (DCE function) 4-72 
L1C type 6 4-87 
local (L1C type 5) 4-96 
local (L1C type 6) 4-97 
PKD 4-77 
remote 4-97 

sensivity 
carrier detector (L1C type 5) 4-70 

serial link 4-12 
connection to L1Cs 5/6 4-34 
FESA interconnection 4-27 
frames 4-34 

service aid 
HSS microcode 5-37 

service personnel definitions xi 
SES bit definition 5-31 
set and reset the bypass CCU check stop mode 2-40 
set and reset the level 1 adapter mask (CCU) 2-40 
setting interrupt requests (CCU) 2-6 
setup of the console 9-8 
short hold mode/multiple port sharing 1-19 
signals used by CA 7-10 

single multiplexer card 
See SMUX (single multiplexer card) 

slot 
control slots 4-35 
data slots 4-35 
in serial link 4-34 

SMUX (single multiplexer card) 
card replacement 4-40 
data flow' 4-41 
definition 4-8 
functional description 4-42 
functions 4-39 
reset 4-42 
transmit level 4-40 

SNA Interconnection (XI), X.25 1-19 
soft stop transmit command (HSS) 5-16 
specific mechanism 11-13 
speed 

change from PKD 4-77 
change, L1C type 6 4-89 
control, L1C type 6 4-87 
L1C type 5 (DCE function) 4-57 
L1C type 6 4-81 
setting, L1C type 5 (DCE function) 4-58 
setting, L1C type 6 4-81 

SP/AE 
address exception key (CCU) 2-18 
address exception (CCU) 2-18 
instructions (CCU) 2-18 
key locations (CCU) 2-18 
keys (CCU) 2-18 
read only key (CCU) 2-18 
storage protection key (CCU) 2-18 
storage protection (CCU) 2-18 
user key (CCU) 2-18 

SSP 1-17 
state 

CA 7-8 
state confirmation 

on CTS lead (FESH) 5-20 
on X 21 modem-in lead (FESH) 5-20 

status 
display on PKD 4-77 
local 4-98 
remote 4-98 

status control field (SCF) bit definition 5-31 
status fields SCF, SES, LCS 5-31 
status of the HSS scanner after 1M L 5-13 
status transfer state (CA) 7-9 
stop 2-20 

AIO (CCU) 2-20 
receive command (FESH) 5-18 

storage 
address exception (CC U) 2-18 
address register (CCU) 2-39 
basic card (CCU) 2-3 
CACHE (CCU) 2-16 
CCU 2-12 

Index X-2S 



storage (continued) 
control card (SCTL) (CCU) 2-3 
control Interconnection (CCU) 2-11 
control mode (CCU) 2-15 
control (CCU) 2-13 
environment (CCU) 2-13 
Instructions (CCU) 2-18 
line invalidation (CCU) 2-17 
protect (CCU) 2-18 
protection state (CCU) 2-17 
protection (CCU) 2-17 
read policy (CCU) 2-17 
word (CCU) 2-12 
write polIcy (CCU) 2-17 

storage protect 
and address exception instructions (CCU) 2-18 
instructIon fetch error (CCU) 2-43 
program execution error (CCU) 2-43 

summary of the IOC bus interface signal lines 6-16 
surge protection 

Lie type 5 4-64 
LlC type 6 4-83 

swap 
LlC types 1 to 4 4-46 
LlC types 5/6 (DTE function) 4-55 

switches setting 
SMUX 4-40 

system components (TRSS) 6-7 
system environment (HSS) 5-4 
system reset on CA 7-18 
system support programs 1-17 

T 
tag reset (TRA) 6-19 
tag sequence (DMA) 5-25 
tagged DE status 7-17 
tail gate for consoles 9-7 
test 

analog line analysis 4-99 
dIgital (xmitlrcve) LlC type 5 4-99 
digital (xmit/rcve) LlC type 6 4-99 
manual from PKD (LiC types 5/6) 4-95 
manual, LlC type 6 4-91 
PKD 4-77 

TEST FAILED 4-79,4-91 
TEST FROM HOST 4-79, 4-90 
TEST OK 4-79, 4-91 
TEST OK NOWRP 4-79, 4-91 
TEST OK WRAP 4-79, 4-91 
test points for performance 2-46 
thresholds 11-5 
TI 4-33 
TIC 6-7 
TIC (token-ring interface coupler) 

adapter check register 6-25 
bus interconnection 6-16 
bus interconnection control 6-13 
bus signal lines summary 6-17 
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TIC (token-ring interface coupler) (continued) 
card 6-11 
data flow 6-11 
reset 6-19 

time out 
DMA 5-25 
values used by the HSS 5-22 

timers (CCU) 2-18 
timing 

LlC type 6 4-86 
token-ring 

ac~ess control protocol 6-6 
adapter addressing 3-42 
adapter (TRA) 6-4, 6-9 
address 3-43 
bridges 6-7 
cabling system 6-4 
frame format 6-6 
Interconnection function, (NCP) 1-19 
interface coupler (TIC) card 6-7, 6-11 
line addressing 3-43 
multiplexor (TRM) card 6-15 
network 6-3 
wrap tests (TRA) 6-28 

token-ring subsystem 1-12 
token-ring subsystem (TRSS) 6-1 
tone 

alarm tone detection (LiC type 5, DCE 
function) 4-73 

characteristics (L1C type 5, DCE function) 4-73 
characteristics, LIe type 6 4-88 
reception, L1C type 6 4-88 

tone detection 
alarm, L1C type 6 4-87 

tools and test equipment 1-23 
TPF 1-20 
TPS 

alternate path 7 -16 
contingent allegiance 7-17 
implicit allegiance 7-17 
instantaneous allegi ance 7-17 
long-term allegi ance 7-17 
neutral 7 -17 
states of allegiance 7-17 
switched 7-17 

TPS/TCS mode 7 -16 
TRA (token-ring adapter) 

functions 6-4 
in the 3745 6-9 
IOC bus interconnection 6-15 
receive operation 6-13 
resets 6-19 
transmit operation 6-14 

Transaction Processing Facility, IBM 
See TPF 

transfer mode 
L1C types 1 to 4 4-9 
LlC types 5/6 4-10 
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transit time 
LlC type 5 (DCE function) 4-64 
LlC type 6 4-83 

transmission of data (HSS) 5-10 
transmission speed 

LlC types 1 to 4 4-9 
LlC types 5/6 4-10 

transmission subsystem 1-8 
See also TSS (transmission subsystem) 

transmit 
command (HSS) 5-15 
initial command (HSS) 5-14 
operation 

TRA 6-14 
operation (HSS) 5-14 

transmit clock control 
LlC type 5 (DCE function) 4-70 

transmit level 
LlC type 5 (DCE function) 4-70 
SMUX 4-40 
switches setting 4-40 

transmitlreceive 
LlC types 1 to 4 4-44 

TRM (token-ring multiplexor) 
arbitration mechanism 6-18 
card 6-15 
error detected by TRM (format 1) 6-22 
error status 

register (level 1) 6-20 
register (level 2) 6-22 

TRSS 1-12 
cabling system 6-4 
cpckaging (TRSS) 6-9 
in 3745 data flow 6-2 
major system components 6-7 
nodes 6-7 
ring 6-4 
ri ng access protocol 6-6 

TRSS BER 
See BER type 15 

TRSS B ER formats 11-153 
TSS 1-8 

interface cables 4-100 
TSS commands 

CCITT loop 3 4-72 
LlC type 5 (DCE function) 4-72 
LlC type 6 4-87 
self-test 4-72 

TSS line addressing 3-37 
TSS (transmission subsystem) 

definition 4-5 
TSS/HPTSS BER 

See BER type 11 
TSS/HPTSS BER formats 11-136 
two-processor switch (TPS) 7 -16 

u 
UCW 7-7 
unit control word (UCW) 7-7 
unresolved error on: 

lac bus 11-29 
scanner adapter 11-27 
scanner Ala 11-27 

unresolved interrupts on: 
CA adapter error 11-26 
CA datalstatus 11-26 
CCU level 1 11-27 
CCU level 3 11-28 
CCU level 4 router 11-28 
level 1 CA 11-26 
level 2, scanner 11-27 
level 3 11-26, 11-27 
PCI 11-29 
scanner level 2 11-27 

untagged asynchronous status 7 -18 

V 
valid byte 3-7 
valid halfword 3-7 
VTAM* 1-17 
V.24 

loop 1 (LIC types 1 to 4) 4-51 
loop 3 (LIC types 1 to 4) 4-52 
loop 3, LIe types 5/6 (DTE function) 4-56 

V.25 
loop 1 (LIC types 1 to 4) 4-52 

V.35 
and X.21 example of cables connected (HSS) 5-41 
and X.21 wrap or loop tests (HSS) 5-39 
example of two cables connected (HSS) 5-41 
modem-in lead state confirmation (FESH) 5-19 

w 
wrap 

external facility (HSS) 5-38 
LlC types 1 to 4 4-51 
LlC types 5/6 (DTE function) 4-55 
mode at DCE level (HSS) 5-38 
or loop tests (HSS) 5-39 
token-ring wrap tests (TRA) 6-28 

wrap plugs 7-22 
wrap tests 

controlled from host 4-93, 4-95 
LlC types 1 to 4 4-93 
LlC types 5/6 4-95 

controlled from MOSS 4-94, 4-95 
LlC types 1 to 4 4-94 
LlC types 5/6 4-95 

WRONG SLOT 4-79, 4-90 

Index X-27 



X 
X'13' register 

FESA line Interface address 4-29 
X'15' regi ster 

FESA asynchronous operation command 
xmit/rcve 

digital test, LlC type 5 4-99 
digital test, LlC type 6 4-99 

X 21 
clear 4-33 

4-29 

example of two cables connected (HSS) 5-41 
interface (HSS) 5-41 
loop 1 (LiC types 1 to 4) 4-52 
loop 3 (LiC types 1 to 4) 4-52 
modem-In lead state confirmation (FESH) 5-20 

X.21 lines 
ICF data flow 4-50 
modem-I n process 4-48 ( 

X.21 SH/MPS 1-19 '\~ 
X.25 SNA Interconnection (XI) 1-19 

z 
Z register parity error (CCU) 2-42 

Numerics 
100 ms interval timer (CCU) 2-18 
2701 1-19 
2702 1-19 
2703 1-19 
3002 channel (US) characteristics 4-66 
3161 console 3727 console key conversion 9-8 
3727 console 3161 console key conversion 9-8 

maintenance 9-8 
setup 9-8 

3745 
capacity 1-5 
data flow 1-4 
identification 1-5 
model 130 1-5 
model 1 50 1-5 
model 170 1-5 
power ON/OFF 1-16 

3745 down 11-25 
3745 mode (clocking) 4-51 
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IBM 3745 Communication Controller 
Models 130, 150, and 170 
Hardware Maintenance Reference (HMR) 
Order No. SY33-2066-2 

Please write your comments concerning this manual in the space reserved below. We will 
greatly appreciate them and will consider them for later releases of the present manual. 

In advance, thank you. 
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