
HP300 

Contents only 31032-90039 
Manual Part No. 31032-90015 

, "r~in~!~di_n~ ~ab1Hand. ~inder) 

Service Handbook 

Part Ila - Diagnostic Tools 

F//-p9 HEWLETT 
~~a PACKARD 

I 
I 
Hewlett-Packard Company 
i 19447 Pruneridge Ave., 
pupertino, California 95014 

Printed in U.S.A., April 1979. 
Reprinted July 1981, incor
porating updates 1,2,3, and 4 
(July 1979, Feb 1980, 
June 1980, May 1981) 



NOTICE 

The inforMotion contained in this docuMent is subject to 
change without notice. 

HEWLETT-PACKARD MAKES NO WARRANTY OF ANY KIND WITH REGARD 
TO THIS MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE 
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 
PARTICULAR PURPOSE. Hewlett-Packard shall not be liable 
for errors contained herein or for incidental or conse
quential doMages in connection with the furnishing, per
forMonce or use of this Material. 

Hewlett-Packard ossuMes no responsibility for the use or 
reliability of its software on equipMent that ls not fur
nished by Hewlett-Packard. 

This docuMent contains proprietary lnforMotion which is 
protected by copyright. All rights ore reserved. No 
port of this docuMent May be photocopied, reproduced or 
translated to another progroM language without the prior 
written consent of Hewlett-Packard CoMpany. 

Copyright IC) 1979, i9BO, i9Bi by Hewlett-Packard CoMpany 

Hewlett-Packard CoMpony 
19447 Prunerldge Aue., Cupertino, California 95014 U.S.A. 

Printed in U.S.A. 



PART! 

SUMMARIES 

MAP OF SECTIONS 

PARTll 

DIAGNDSTllHDDLS 

PARTlll 

TUTORIALS 

SYSTEM =================================================================-======--============ 

GENERAL 
100 Documentaticn 
102 Site & I nstaflation 
103 Preventive Maintenance 
106 Parts & logistics 

DIAGNOSIS 

110 Diagnosis Overview 

112 System Symptoms 
113 System Procedures 
114 Load/Dump/Startup 

TOOLS 

150 PMP 1313211 

1/0 
160 IM8 
161 HP-JB 
162 1/0 Overview 

HARDWARE 

170 Block DiaQram 
171 Configuration 
172 ·Instruction Set 

OPERATING SYSTEM 

REFERENCE 

190 Character Codes 
191 Base Conversion 
1-92 Mnemonics 

440 DUS 
44 1 A ID Language 
442 IDMAP 
446 1/0 Exerciser 
4478 FMDISCUT 
447C FMUTI LIT 
447D FMPATCHV 
448 WORKOUT 300 
450 PMP 1313211 
455 SLEUTHSM 

482 System Debug 

700 Documentation 
702 Site & Installation 

710 Diagnosis Overview 
711 Diagnosis Forms 
712 System Symptoms 
713 System Procedures 
714 Load/Dump/Startup 

760 IMB 
761 HP-IB 
762 1/0 Overview 

794 Notation 
198 RS-232 798 RS-232 
199 Error and Status Codes 

HARDWARE SUBSYSTEMS =====================================================================• 

MAINFRAMES 

201 Mainframe (31213) 
202 Power Supply (31213) 

CPUs 

211 CPU 1,600521 

MEMORY 

221 Memory (312021 

CHANNELS 

231 GIC 1312521 
232 ADCC 1312541 

CONSOLES 

251 IDS 131213) 

DISCS 

260 Discs 

251 7902 FDU 

262 7910 DSU 

263 13037 Discs 
PRINTERS 

282 2631 Printer 

TERMINALS 

292 264X Termina!s 
293 262X Terminals 

398 Tool Characterization 
399 Service Notes 

5118 
511C 

5218 

5318 
5328 
532C 

5518 
551C 

560G 
5618 
551C 
5510 
5628 
562G 
5638 

5818 
5828 

801 Mainframe (31213) 
802 Power Supply {31213) 

C~U Test Prog. (-60052) 811 CPU l-600521 
CPU Self-Test (-60052) 

Mem. Diag. (31202) 821 Memory (31202) 

GIG D;ag. 1312621 831 GIG 1312621 
ADGG D;ag. 1312641 832 ADCC 1312641 
ASYNCOMM Exer/Diag. 

IDS o;ag. 131213) 851 IDS 1312131 
IDS Self-Test 1312131 

860 Disc/Sys Rel'p 
RATES 
7902 FOU Diag. 861 7902 FDU 
7902 FDU Seff-Test 
7902 FTEST 
7910 DSU D;ag. 862 7910 DSU 
7910 DSU Self-Test 

13037 Diagnostic 863 13037 rnscs 

2608 Exerciser 
2631 Exerciser 

MAY 1981 



CHANGE HHHORY 
---------·-----~·----·-------------~----------·-----------~--

~1ec t 
No. 

Tltle Current 
Dates 

••-••-----·w------------------·---------·---------------------

440 
441 

A 
B 
c 
D 
E 
F 
G 
H 
I 
J 
K 

442 
446 
447B 
447C 
447D 
448 
4SO 
4SS 
482 
SiiB 
SiiC 
S2:tB 
531£< 
S:'32B 
~~:32C 
SS1B 
~;~:;1c 

S60B 
Sil>OC 
S6l.B 
Sl.d.C 
S61D 
S62B 
S62C 
~:;6;5B 

SB1B 
~>EIW 

DUS 
AID Language 

Introduct ,l(rn 
Essentials of AID 
CoMM~mds 
StnteMents CNon-I/0) 
Special Characters 
Operators 
Reserved Vnrlnbles 
l/O Non-Channel Prog 
Channel Pr ograM 
Function StateMents 
Qu.lck Reference 

IO MAP 
IIO Exerciser
FMD!SCUT 
FMUTILIT 
FMPATCHV 
WORKOUT300 
PMP C 31321> 
SLEUTHSM 
SvsteM Debug 
CPU Test Proo.C-600521 
CPU Self-Tesi C-600521 
MeMor-y Diag. 1312021 
GIC Diag. (312621 
ADCC lliag. (312641 
ASYNCOMM Exer/Diao. 
IDS Ding, C3l.2:1.31. 
IDS Self-Test C31213l 
FDISC 
RATES 
7902 FDU Dia9. 
7902 FDU Self-Test 
FH:ST PrO(Jl'•lM 
7910 DSU Di•lg. 
7910 DSU Self-Test 
13037 Diagnostic 
2608 Ex ere: .Lser 
263l. Exerc.i.ser 

PART U 

JUN i9f~O 

JUN 1980 
JUL l.979 
JUN 1980 
APR 1979 
APR 1979 
APR l. 979 
JUL l.979 
APR i 979 
APR l.979 
APR 1979 
JUL 1979 
JUN 1980 
APR 1979 
MAY 1981. 
MAY 1981 
JUN 1980 
MAY 1981 
APR 1979 
JUN 1980 
MAY l.981 
JUN 1980 
APR i 979 
MAY i 98l. 
JUN 1980 
JUN 1980 
JUN 1980 
JUN 1980 
MAY 1981 
JUN 1980 
JUN 1'180 
JUN 1980 
APR l.979 
JUN 1980 
.TUN 1980 
APR i'i"79 
JUN :1.980 
.TUN i980 
MAY i9Bi 

Revised 

Revised 
Revised 
Revised 
Revised 
Revised 
Revised 
Revised 
Revised 
Revised 
Revised 
New 
Revised 
Revised 
Revised 
Revised 
Rewritten 
Revised/renal'led 
Revised 
New 
Revised 
Revised 
Revised 
Revised 
Revised 
Revised 
New 
Revised 
Revised 
Deleted 
New Rev, level 
New Rev, level 
Revised 
Rewr•itten 
New varg.i on "K 11 

Revised 
New ve.rr:i-.lon 11 c 11 

Rev .iserJ 
Revised 



SAFETY SUMMARY 

SAFETY SUMMARY 

The following generQl sofety precautions Must be observed during 
all phoses of operotion, service, ond repair of this systeM. 
Failure to coMply with these precautions or with specific 
warnings elsewhere in this Manual violotes sofety standards of 
design, Manufacture, and intended use of the systeM. 
Hewlett-PQckard CoMpany assuMes no liability for the custoMer's 
failure to coMply with these requireMents. 

GROUND THE SYSTEM. 

To MiniMize shock hQzard, the systeM chassis Qnd cabinet MUSt be 
connected to an electrical ground. The systeM is equipped with a 
three-conductor QC. power cable. The power cable Must be plugged 
into an approved three-contact electrical outlet with a safety 
ground. The power jQck and Mating plug of the power cable Meet 
InternationQl Electrotechnical CoMMission <IEC> safety standards. 

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE. 

Do not operate the systeM in the presence of flaMMable gases or 
fuMes. Operation of any electrical systeM in such an environMent 
constitutes a definite safety hazard. 

KEEP AWAY FROM LIVE CIRCUITS. 

Operating personnel MUSt not reMoue systeM covers. CoMponent 
replaceMent and internal adjustMents Must be Made by qualified 
Maintenance personnel. Do not replace coMponents with power 
CQble connected. Under certain conditions, dangerous voltQges 
May exist even with the power cable reMoued. To avoid injuries, 
always disconnect power and discharge circuits before touching 
theM, 

s- 1 



SAFETY SUMMARY 

DO NOT SERVICE OR ADJUST ALONE. 

Do not atteMpt internal service or adjustMent unless another 
person, capable of rendering first aid and resuscitation, is 
present. 

DO NOT SUBSTITUTE PARTS OR MODIFY SYSTEM. 

Because of the danger of introducing additional hazards, do not 
Install substitute parts or perforM any unauthorized Modification 
to the systeM. Refer the systeM to a Hewlett-Packard Sales and 
Service Office for service and repair to ensure that safety 
features are Maintained. 

DANGEROUS PROCEDURE WARNINGS. 

Warnings, such as the exaMple below, precede potentially 
dangerous precedures throughout this Manual. Instructions 
contained in the warnings Must be followed. 
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WARNING 

Dangerous voltages, capable of causing injury, are 
present in this systeM, Use extreMe caution when 
handling, testing, and adjusting. 



DIAGNOSTIC/UTILlTY SYSTEM ERS 

SECTION 440 

DIAGNOSTIC/UTILITY SYSTEM 

<DUS> 

EXTERNAL REFERENCE SPECIFICATION 

PrograM Revision: Di.xx 

References: 

AID ERS [Handbook Section 4411 
Diagnostic and Test Progr.aM ERSs £4xx, Sxx Ho.ndboo.k Sections] 

JUN 6, 1980 440- i 



DIAGNOSTIC/UTILITY SYSTEM ERS 

NOTICE 

The lnforMatlon contained ln thls docuMent ls subject to 
change without notice. 

HEWLETT-PACKARD MAKES NO WARRANTY OF ANY KIND WITH REGARD 
TO THIS MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE 
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 
PARTICULAR PURPOSE. Hewlett-Packard shall not be liable 
for errors contained herein or for incidental or conse
quential daMages in connection with the furnishing, per
forHance or use of this Material. 

Hewlett-Packard assuMes no responsibility for the use or 
reliability of its software on equlpMent that ls not fur
nished by Hewlett-Packard. 

This docuMent contains proprietary inforMatlon which ls 
protected by copyright. All rights are reseryed, No 
part of thls docuMent Hay be photocopied, reproduced or 
translated to another prograM language without the prior 
written consent of Hewlett-Packard CoMpany. 

Copyright <C> 1978, 1979, 1980 by Hewlett-Packard CoMpany 

Hewlett-Packard CoHpany 
19447 Pruneridge Aye,, Cupertino, California 9S014 U.S.A. 

Printed in U.S.A. 

440- al t440b16p,t t440b19.t 



DIAGNOSTIC/UTILITY SYSTEM ERS 

TABLE OF CONTENTS 

1.0 Introduction 
1.1 Required Hardware 
1. 2 Overview 

2.0 Operating Instructions 
2.1 Loading the SysteM 
2.2 Console Control 
2.3 Running PrograMs 
2.4 Using the File Manager 
2.S Using AID 
2.6 Security Code 

3.0 File Structures 
3. 1 File naMes 
3.2 F.i.le types 
3.3 File classes 
3.4 File access 

4.0 File COMMands 
4.1 CHANGE 
4.2 CHANGEIO 
4,3 CLASSIFY 
4.4 CREATE 
4.S EXIT 
4.6 LC 
4,7 LF 
4.8 LISTIO 
4.9 LOAD 
4.10 PACK 
4.11 PURGE 
4.12 RENAME 
4.13 SAVE 

and ForMats 

change file security 
change I/O device nuMber 
change classification of file 
create a f lle 
leave File Manager 
list coMMands available 
list file directory 
list I/O configuration 
load a f lle 
Make files contiguous 
reMove a file 
change a file naMe 
save a f lle 

S.O Error Interpretation 
S.1 FirMware Traps 
S.2 Error Messages 

LIST OF FIGURES 

1,1 Diagnostic/Utility SysteM Structure 

JUN 6 1 1980 440- 3 



DUS - INTRODUCTION 

i.O INTRODUCTION 

The Diagnostic/Utility BysteM ls a MeMory-resident Means of 
running diagnostic and utility pragraMs on the HP 300 and HP 
3000/33 systeMs. 

The Stand Alone File Manager (hereafter referred to as SAFM> is a 
disc-based software Module forMina the heart of the 
Diagnostic/Utility SysteM. · 

In addition to the SAFM, the Diagnostic/Utility SysteM includes 
the .AID <Advanced Interactive Diugno!;ls) interpreter togeth~!.r 

with a set of SPL-II and AID prograMs and supporting file!;. 
Generally, those pr 0 graMs provided Ln support 1)f the Operating 
SysteM are classified us UtilltJ..es and prograMs whose priM.ary 
function is to test hardware and flrMware subsysteMs or 
peripherals are classified as Diagnostics. 

Independen1 of operuting systeMs 1 the SAFM gives you access to 
files no.cated on a disc) and enables you to Modify, delete, udd 
or create th.ose files. A disc-·based directory allows interchange 
of file lnforMatlan with other discs. 

l.1 Required Hardware: 

HP 300 or HP 3000/33 consisting of: 

Ill MeMory - i28K words MiniMuM 

<2> Console··· HP 300: IDS or HP 264X/262X t.el'Minal and ADCC board 

HP 3000/33: Consale or HP 264X rerMinal 

<TerMinal is strapped and confiaured SQMe as for 
operating systeM use. TerMinal-May be set for any 
buad rate -- DUS uses ENQ/ACK tests to flnd the 
terMinul's baud rate.> 

{3) Disc - HP 7902 Flexible Disc Unit 

14> Printer- HP 2631 printer (optional) 

i.2 Overview 

The following diagraM provides a picture of how the SAFM 
lntegrutes with other pr'~gr<JM Modules and the lHagnostlc/Uti.U.ty 
SysteM: 
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DUS - INTRODUCTION 

DISC DEVICE 

Diagnostic 
-Utility 

Disc 

I Directory I 
and 

Files 

t<--> 

: <-----------> 
<---------------' 

MEMORY 

: Enter Your PrograM NaMe :<--·--. 
: : 
<--------------------·--------' 
valid responses are: 

iAID type file :->Load and 
t--·------------> execute AID 

prograM file-• 

: BL300 type filel->Load and 

' ' 

KEYBOARD •---------------• execute 
CONSOLE 

: Operator :<-->: 
J Interaction 
<--------·-------> 

PRINTER + 

l Hardcopy 
Output 

:<-->I 

BL300 
prograM 

file----• 

JMANAGER•l---~---->Execute DUS---' , ________ , 

AID* :--------->Execute AID---• 
•-------> 

J 

<---------------> <------------------------------·-----------> 
*See Security Code, paragraph 2.6, for further details. 
+ Optional 

Figure i.i - Diagnostic/Utility SysteM Structure 
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DUS - OPERATING INSTRUCTIONS 

2.0 OPERATING INSTRUCTIONS 

2.i Loading the SysteM 

Loadinq DUS on an HP 300: 

(i) Bring any application pro9raMs and the operating systeM to an 
orderly halt. 

(2) Insert a Diagnostic/Utility flexible disc in the Flexible 
Disc Unit. 

(3) Set the Control Panel CHANNEL and DEVICE switches to the CHAN 
ADDR and DEVICE ADDR of the 7902 FDU. 

(4) Press HALT, press SYSTEM RESET, then press LOAD. 

CS> The Control Panel READY laMp will illuMlnate. 

(6) SELECTED laMp will extinguish when the cold load is coMplete, 
RUN light heartbeatJ NIR LEDs show DUS prograM halt !35, 

C7l Set the Control Panel CHANNEL and DEVICE switches to the CHAN 
ADDR and DEVICE ADDR of the SysteM Console. <For a terMinal 
on an ADCC, set the DEVICE switch to the port nuMber of the 
terMlnal -- terMinal baud rate ls deterMined autoMatically by 
DUS,) 

(8) Press RUN. 

(9) RUN light on. The welcoMe Message and proMpt are displayed: 

Diagnostlc/Utillty SysteM (revision XX.XX> 
Enter your pro9raM naMe CType HELP for prograM inforMation) 

(The revision ls deterMlned by the latest release date of the 
DUS prograMI HELP is an AID prograM that presents file and 
COMMand inforMatlon.) 

If no device or bad device at address -- RUN light heartbeat; 
NIR LEDs show DUS prograM halt !31. 

Loadlng DUB on an HP 3000/33: 

Cl> PerforM an MPE 'SHUTDOWN' to properly logoff every current 
session, if applicable. 

C2) Run the console Self-Test by presslng TEST on the keyboard 
and verify the displayed results Csee 2645 User's Manual), 
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DUS - OPERATING INSTRUCTIONS 

(3) Turn PROCESSOR power OFF and then ON to place the systeM 
hardware in MICRO RUN and PROGRAM RUN. CThe DUS systeM wlll 
not load if thls step falls). The RUN llght on the front 
panel should be lighted. 

C4l Fully reset the console by depressing the RESET TERMINAL key 
rapidly twice. 

CS> Insure that the console ls in REMOTE. (REMOTE key in 
depressed position.) 

(6) Insert a Diagnostic/Utility flexible disc into the 7902 
Flexible Disc Unit. 

171 Set front panel COLD LOAD thuMbwheels to the CHAN ADDR and 
DEVICE ADDR of the 7902 FDU. 

CBI Press HALT, then press LOAD. 

(9) The welcoMe Message and proMpt are displayed: 

Dlagnostlc/Utlllty SysteM Crevlslon XX.XX> 
Enter your prograM naMe (Type HELP for prograM inforMationl 

CThe revlslon ls deterMlned by the latest release date of the 
DUS prograMJ HELP is an AID prograM that presents file and 
coMMand inforMatlon. l 

2.2 Console Control 

All user inputs are terMinated wlth ENTER or carriage return/line 
feed on the console device. 

To interrupt prograM execution, press: 

- ATTN lf the console is an HP 300 IDS 
- Control-Y lf console ls a terMlnal 

2.3 Running PrograMs 

To execute an AID or SL300/SLM8 prograM file, enter the prograM 
naMe as follows: 

JUN 6, 1980 440- 7 



DUS - OPERATING INSTRUCTIONS 

Enter your prograM naMe CType HELP for prograM inforMation) 
:·PROGNAME CThe prograM PROGNAME will now be lond<!d and executed) 

' ' 
!Upon c0Mpl<1tion of the prograM the Diagnostic/Utility SysteM 

returns to lts entry Model 

Enter your prograM naMe 

2.4 Using the File Manager 

II you wish to create, Modify, or inquire about files type 
"MANAGER"*· You will be proMpted with: 

Stand Alone File Manager (revision XX.XX> 
Enter CoMMand CLC for List CoMMand) 
> <Any DUS coMMand May now be executed) 

* See Security Code, paragraph 2.6, for further details. 

2.S Using AID 

If you wish to create, Modify, or Make ad hoc changes to an AID 
prograMs you May da so by typlnO "AID"*· The resulting 
interaction is described in the A1D ERS. £Handbook Section 4411 

* Bee Security Code, paragraph 2.6, for further details. 

2.6 Security Ctide 

The systeM and prograM security code is the ASCII value <not 
character> of one. This character ls generated as follows: 

HP 300 IDS - any Soft Key or CNTL in unison with any nuMeric 
key 

264X - CNTL in unison with 'A' 

The security code is norMally required to execute a file or 
coMMand which allows file access (e.g. SAVE, PURGE> or alteration 
of a test sequence (1.e., the TEST coMMand in AID>. 

440·-· a 



DUS - FILE STRUCTURES AND FORMATS 

3.0 FILE STRUCTURES AND FORMATS 

3.j. FilenaMes 

FilenaMes are restricted to elaht alphanuMerlc ASCII characters 
starting with an alpha character. 

Valid FllenaMes 

TEST 
D44TEST 
ADCCDIAG 
B 

Invalid FllenaMes 

4DIAG 
TEST. 
.TEST 
AB/TEST 

Note - The f ilenaMes AID, DIREC, IDSBOOT and SCRATCH are 
reserved. 

3.2 File Types 

Internally, files are typed as follows: 

Type 

AID 
SL300 
DATA 
SLMS 

Description 

AID pr ograM 
SL300 prograM 
data flle 
Multiple Code Seg

Ment SL300 prograM 

Created by 

AID SAVE COMMand 
DUS SAVE CoMMand 
CREATE CoMMand 
DUS SAVE CoMl\and 

The AID, SL300, and SLMS types constitute the progral\s available 
to the user. The DATA flles are transparent to the user but are 
used by developMent or accessed by soMe of the prograf\S, 

3.3 File Classes 

File classes have no significance to the Diagnostic/Utility 
SysteM. They are provided for the support of software which reads 
the directory. AID and SL300/SLMS prograM files are classified 
according to the service they provide. There are two classes of 
prograM files: UTILITY CU> and DIAGNOSTIC CD). 

Data files are classified by content: ASCII <A>, BINARY CB>, 
CPUCODE* CC>, and MCCCODE* <M>. 

* HP 300 only -- see IDS Diagnostic ERS !Handbook Section SSiBJ 

At file creation tiMe each AID prograM file is classified as a 
DIAGNOSTIC, each SL300/SLMS prograM file as a UTILITY and all 
DATA files as ASCII. The CLASSIFY CoMMand May be eMployed to 
change the classification as required. 
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DUS - FILE STRUCTURES AND FORMATS 

3.4 File Access 

The Stand Alone File Manager user May access any file on any 
Diagnostic/Utility Disc. 

- If you haue entered an AID prograM and cannot saue it on disc 
because of lack of space, you May reMove the currently 
installed Diagnostic/Utility Disc and insert another 
Diagnostic/Utility Disc and again atteMpt to saue your prograM 
<this process ls repeatable lndeflnitely), 

- SiMiliarly if you need a file that doesn't reside on the 
currently installed Diagnostic/Utility Disc, you can slMply 
insert another Diagnostic/Utility Disc and deterMine whether 
or not the new disc contains the file you want. 

There are soMe restrictions when accessing certain types of 
files. Host of these restrictions will be pointed out throughout 
this docuMent, however a few general rules applyc 

- The directory file <DIREC> is a perManent file which can be 
read but can never be Modified or deleted. 

- The IDSBOOT file <see IDS Diagnostic ERS, Handbook Section 
551Bl is a perManent file which can be read but can never be 
deleted. Because of the requireMents of the HP 300 IDS 
Microcode, IDSBOOT is handled in a special Manner by DUS. A 
new version of IDSBOOT May be installed on a DUS disc via the 
SAVE COMMand1 however IDSBOOT May not be PURGE'd, RENAHE'd, 
CHANGE'd, or CLASSIFY'd, 

- Files which are protected Must be unprotected before 
alteration. (See the CHANGE COMMand,) 

- The SCRATCH file ls a 60 sector scratch area usable by anyone 
for general teMporary data storage. 

As of DUS Version 01.01, the HP 300 DUP was given the 
capability to read and write f lles froM/to an HP 3000/33 or HP 
3000/30 DUP diskette. This capability is intended to allow 
the exchange of AID prograMs and data files between HP 300 and 
HP 3000/33 (etc.) systeMs. 

440- 10 

CAUTION 

Be careful not to try to exchange SL300/SLMS or SPL 
prograM files between HP 300 and HP 3000 systeMs! They 
are not cross-coMpatlble! 
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DUS - FILE COMMANDS 

4.0 FILE COMMANDS 

The Stand Alone File Manager contains a coMMand set that allows 
alteration of and access to files. The coMMands are explained in 
detail on the following pages. For convenience, soMe paraMeters 
are optional; optional paraMeters are enclosed in brackets[], The 
operator May input any valid coMMand after the DUS proMpts with: 

Enter COMMand (LC for List COMMands) 
) 

Any error in syntax or errors which occur during coMMand 
execution are identified by a Message, Should difficulty arise 
understanding an error Message refer to Error Messages, Section 
S.2 of this docuMent. 

4.1 CHANGE 

OPERATION NAME: Change file security 

MNEMONIC: CHANGE fllenaMe TO U£NPROTECTEDJ 
CHANGE filenaMe TO PCROTECTEDJ 

DESCRIPTION1 Allows the operator to protect or unprotect a 
file. A protected file indicates lt ls not 

PURGEable and is read-only. 

EXAMPLES: Enter CoMMand (LC for List COMMands) 
>CHANGE DIAG4 TO P (changes the flle DIAG4 to 

a non-PURGEable and read 
only file) 

Enter CoMMand <LC for List CoMMands> 
>CHANGE DIAG4 TO U <change DIAG4 to a PURGEable 

read/write file) 
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DUS - FILE COMMANDS 

4. 2 CHANGE IO 

OPERATION NAME: Change I/O device nuMber 

MNEMONIC: CHANGEIO CONSOLE TO channel nuMber, device nUMber 
CDISCJ 
CPRINTERl 

DESCRIPTIONI Changes the default I/O deulce used by the DUS. 
The channel nuMber is accepted as deciMal in the 
range O<=channel nuMber<=iS and the device 
nuMber Must be in the range O<=device nuMber<•7. 
There Must be a legal device at that location. A 
channel and device nuMber equal to 0 lMplles 
that device ls not available to the DUS. see 
LISTIO COMMand. 

EXAMPLE: Enter CoMMand <LC for List COMMands> 
>LIST IO 

440- 12 

DEVICE TYPE 

CONSOLE 
DISC 
PRINTER 

CHANNEL 

3 
2 
2 

DEVICE 

0 
6 
3 

Enter COMMand <LC for List COMMands> 
>CHANGEIO PRINTER TO 3,i <change printer to 

CHANNEL 3 >DEVICE U 
Ent~r COMMand CLC for List COMMands) 
>LIST IO 

DEVICE TYPE 

CONSOLE 
DISC 
PRINTER 

CHANNEL 

3 
2 
3 

DEVICE 

0 
6 
i 
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4.3 CLASSIFY 

OPERATION NAME: Reclasslfy a flle 

MNEMONIC: CLASSIFY f llenaMe AS class 

DESCRIPTION: This CoMMand has no slgnificance to the 
Diagnostic/ Utility SysteM but provides support 
for software which accesses the directory. It 
allows the user to reclassify the file filenaMe 
to a new class where 

EXAMPLE: 

class = UtTILITYl 
DCIAGNOSTICJ 
ACSCIIJ 
BC INARYl 
CCPUCODEl* 
MCCCCODEl* 

Enter CoMMand <LC for List CoMMands) 
>CLASSIFY DATA1 AS B (changes the file DATA1 

to a BINARY classification) 

* HP 300 only -- see IDS Diagnostic ERS [Handbook Section 551Bl 

4 .4 CREATE 

OPERATION NAME: Create a data file 

MNEMONIC: CREATE filenaMe, nuMber of sectors C,revisionl 

DESCRIPTION: Creates <l.e. adds to the d.lrectory of files) an 
ASCII data file naMed "fllenaMe" which will be 
"nuMber of sectors" long, Th• range on the 
nuMber of sectors is 1<~sectors<=3io. If the 
optional revision ls not added then the reulsloh 
00. 00 ls used, <See LF CoMMand for the forMat 
of revision). 

EXAMPLE: Enter CoMMand <LC for List CoMMands) 
>CREATE TEST,4, Oi.02 <creates an ASCII data file 

TEST with a length of 4 
sectors and a revision of 
01.02) 
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4.S EXIT 

OPERATION NAME: Leave file Manager 

MNEMONIC: EXIT 

DESCRIPTION: Causes coMputer to leave the file Manager and 
return to the Diagnostic/Utility SysteM entry 
Mode. 

EXAMPLE: Enter CoMMand CLC for List CoMMands) 
>EXIT 

Enter Your PrograM NaMe 

4.6 LC 

OPERATION NAME: List the file ManageMent COMMands 

MNEMONIC: LC 

DESCRIPTION: Lists the File Manager CoMMands followed by a 
short description of what the COMMand does. 

EXAMPLE: Enter CoMMand CLC for List CoMMands) 
>LC 

LF List the file directory 
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4.7 LF 

OPERATION NAME: List the file directory 

MNEMONIC: 

DESCRIPTION: 

EXAMPLE: 

LF CPCRINTERJJ 

Lists the file directory of' the resident 
Diagnostic/Utility Disc which contains all 
pertinent inforMation for the user. If the 
optional PRINTER is used the directory will be 
listed on the systeM printer device. 

Enter COMMand (LC for List COMMands) 
>LF 

Stand Alone File Directory 

FilenaMe Type Class P/U Length Cyl Hd Sec Revision Prog Data Stack 

TEST AID u p 427 4 0 7 oo.oo 320 28123 
DIAG SL300 D u 400 4 0 11 00.00 300 100 
ABC DATA A u 1280 4 0 16 00.00 0 0 
DIAGi SLHS D p 750 4 0 26 oo.oo 400 350 

CYLINDERS USED=5 

The list header has the following Meaning: 

FilenaMe - the naMe of the file. 
Type - the file type that f'ilenaMe is currently 

designated as <see File Types Section for 
explanation of type Meanings), 

Class - classification of' the file. 
P/U - designates whether the file is Protected 

or Unprotected. 
Length - the length of' the file in words. This length 

is calculated as follows: 

AID type size of' the AID prograM before executionon 
SL300/SLHS type = size of the prograM <PL-PB> + size of the 

data area <DL-DEO. ·The stack <Z-SB> 
occupies no space in the file, 

DATA type created size 

107 
200 
0 
600 

Cyl - the phys cal d sc cylinder address of' the file. 
Hd - the phys cal d sc head address of' the file. 
Sec - the phys cal d sc sector address of' the file. 
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Revision - a five-digit code with the following forMat: 

Prog 

Oi.02 

where Oi signifies the Major revision leuel and 
02 slgnlfles the Minor revision level, 

- this length in words ls calculated as follows: 

AID type = prograM area (object code) of the AID pro.graM. 
SL30.0/SLMS type = PrograM U.Mlt-PrograM Base Regi.ster (PL=PB) 

DATA type = no significance. 

Data this length ln words is calculated as follows: 

AID type buffer area available for the AID prograM. 
SL300/SLMS type Data L1Mlt-Data Basi register CDL-DBI, 

DATA type= No significance. 

Stack thls length in words is calculated as follaws: 

AID type CnuMber of AID stateMents in the prograM x 21+4. 
SL300/SLMS type = Stack Li Mi t-·Strlck Base reg i.s tar ( Z-SB) , 

DATA type No significance. 

The "CYLINDERS USED" Message indicates the aMount of cyli.nders 
allacated by the systeM including the "holes" left by PURGE and 
SAVE. 
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4 .8 LISTIO 

OPERATION NAME: List the SysteM I/O 

MNEMONIC: LISTIO 

DESCRIPTION: Lists the current 1/0 configuration of the 
SysteM Console, BysteM Disc and BysteM Line 
Printer. This configuration May be Modified by 
hardware <changing a device's device nuMber) or 
by software (see the CHANGEIO coMMand). A 
channel and device nuMber equal to 0 iMples that 
device is not available to the DUS. 

EXAMPLE: See CHANGEIO coMMand exaMple. 

4.9 LOAD 

OPERATION NAME: Load file into MeMory 

MNEMONMIC: LOAD filenaMe 

DESCRIPTION: Loads a file into the MeMory, This coMMand wo~ld 
typically be used for Modifying a file (i.e. 
LOAD, Modify MeMory, SAVEi or for transferring a 
file froM one disc to to another (i.e. LOAD, 
switch discs, SAVE> .. 

4, j,Q PACI< 

OPERATION NAME: Pack files 

MNEMONIC: PACK 

DESCRIPTION: The disc ls never packed until this coMMand ls 
executed so "holes" May develop in the file 
structure as a result of the PURGE and SAVE 
coMMands. To reMoue these "holes" a PACK should 
be executed so that the files on the disc will 
be ~ontiguous. Note however, an unpacked disc 
presents no pr~bleM until a file cannot be 
stored because of no rooM left on the disc. 
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4.ii PURGE 

OPERATION NAME: Purge File 

MNEMONIC: PURGE filenaMe 

DESCRIPTION: Allows the operator to reMove a file froM the 
disc. All files May be purged except protected 
files. If a protected file Must be purged the 
operator Must change the file to unprotected and 
then purge it <See CHANGE COMMOnd). 

EXAMPLE: Enter CoMMand CLC for List CoMMOnds) 
>PURGE DIAG 

4.12 RENAME 

OPERATION NAME: RenaMe File 

MNEMONIC: 

DESCRIPTION: 

EXAMPLE: 

4.13 SAVE 

RENAME old naMe, new naMe 

Allows the operator to change the naMe of a 
file. No other characteristic of the file is 
changed. 

Enter CoMMand CLC for List CoMMandsl 
>RENAME DIAGi, DIAG44 CDIAGi becoMes DIAG44 i.e. 

DIAGi no longer exists>. 

OPERATION NAME: Save a file by storing it on disc 

MNEMONIC: SAVE filenaMe C,revisionl 

DESCRIPTION: Stores the AID, SL300/SLMS or DATA file that ls 
currently ln MeMory onto the BysteM dlsc. This 
coMMand would typically be used for Modifying a 
file Cl.e. LOAD, Modlfy MeMory, SAVEi or 
transferring a file to another disc (i.e. LOAD, 
switch discs, SAVE>. If the optional revision is 
not added the current revision of the file is 
used (See LF CoMMand for reulslon forMat). 

EXAMPLE: Enter CoMMand CLC for List CoMMonds) 
>SAVE DIAG, Oi.02 
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S.O ERROR INTERPRETATION 

S.l FirMware Traps 

If the Machlne firMware detects a condition that takes control 
froM the executing user prograM (e.g. Bounds Violation, Stack 
Overflow) because of either a software or hardware probleM, the 
following Message ls printed on tha BystaM Console: 

ExaMple: **SYSTEM FAILURE** 
Whlle executing FILENAME 
~·lta P=!341 Code SegMent•!3 
Bt1lck Overflow 

Delta r eqtials the hex offset froM PB·~O. Code ~qgMent equals the 
codtl 1:;t:~q1·1~.~nt th(lt 1..vn·::; ext=.~cut.i.nq 'Ah~:.~n the fr.1.i.lure oc:cu1·red i.'.lnd 
flnallv~ a ci2scriptJ.ve Messaqe ir~dJ.catj.r1q the na·ture of the 
fo.i.lurf~ ( .i., f.:, ~3tt.1r.:k Dverflo14 .i.n ·th.i.~::, (:.'.>"'.'1MP1t~), Thi.:.'. svsteM .i.~::. 

halted and if RUN ls pressed ari atteMpt to r'01:over· back to t!1e 
Diugnostlc/Utility SysteM entry Mode ls Made. 

5.2 Error Messages 

Message 

Invalid FilenaMe 

Disc Fr.1.ilure ! ! Did 
not respond wlthln 
iO seconds 

Printer Failure!! Dld 
not respond within 
10 seconds 

Meanlng 

The fllenaMa paraMeter dld not Meet the 
requireMents of a valid filenaMe !Sae 
FilenaMes, Section 3.1 0¥ this docuMent.) 

The systeM disc didn't coMplete a seek, 
read or wrlte within a reasonable tlMe 
(approxiMately iO sec>. Possible 
hardware failure. 

A line printer output was requested but 
the line printer did not coMplete its 
operation in norMal t1Me (approxlMately 
10 seconds). Check for printer on-line, 
printer deulce correct and printer 
attached to HP-IB correctly. 
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Di•c error on Directory 
wr 1 te ! Disc ls 
pr-0bably no l-0nger 
usable! 

File Directory Full 

Insufficient Disc Space 

File access violation 

Fi le syst\?.M 
unaltered 

No such fi.:te 

440·- 20 

Wh.ile writing an updated direct·ory onto 
the disc a disc write and subsequent 
retry failed. The directory May be in 
one of the following states: 

1) invalid data was written Meaning the 
Dlagnostlc/ Utility Disc file systeM 
is no longer usable. 

21 no write actually occur.red M1H1ning 
the Diagnostic/Utility Disc ls intact 
with the last file -0peration 
d lsregarded. 

31 enough data was written before the 
error occurred Meanln·g the 
Di1.1gnostlc/ Utility Disc: would be 
intact with the last file store 
operation successful. 

In any case try a new cold-load and LF 
CoMMand to ascertain the condition of 
the Diagnostic/Utility Disc. 

The current disc: operation would exce~•d 
the SS filenaMe directory entries 11Mit. 
Alternatives .include PURGEing a file or 
using another disc. 

There's no disc: space a~uilable for this 
file. Alternatives 1nc1Gde lnsert.ing a 
different Diagnostic/Utility Disc and 
retrying the store operation or 
executing the PACK CoMMand and then 
retrying the store operation. 

Th.ls error occurs when 11 file access is 
atteMpted on'a fll.e. or fili< tyf><! that 
lsn't coMpatible with the COMMl.lnd or 
operation, <e.g. RENAME oldfile,newflle 
where newf.i.le ex is ti; already>, Also 
occurs when an atteMpt is Made to alter 
the files DIREC or lDSBOOT. 

C1.1n occur• during a COMMl.rnd sut:h ns SAVE. 
A recoverable disc error occurred with 
no alteration of the d.lrectory. Retr·ies 
of the last operation May be atteMpted. 

lndic1.1tes that the specified file 
d-0esn•t exist .in the resident 
Diagnostic/ Utility Dlsc Directory. 
Check for Misspelling or try another 
Diagnostic/ Utility Disc. 



Not a Diagnostic/ 
Utlllty Disc 

Invalid CoMMand 
or Input 

Abort!! Sy<steM not 
usable 

**SYSTEM FAILURE** 

No File in MeMory 

File Pr·otected 

Pack Aborted!! 

Inualld Rev.i.s.ion 

SEEK/READ/WRITE 
FAIL.URE! ! 

Dlsc ls Write Protected 
or not ln the drive. 

Not a Printer device 

DUS - ERROR INTERPRETATION 

Indicates an atteMpt was Made to store a 
file onto a disc other than a 
Diagnostic/Utility D~sc. 

The COMMand requested or paraMeters 
following lt do not conforM to the 
required coMMand structure. Execut• an 
LC COMMand or refer to the coMMand 
description to ascertain the correct 
forMat. 

The last operation resulted in an 
.irrecoverable error. Verify correctness 
of the last operation. Cold load to 
at tt11 .. ,p t rt.'?S tart, 

See FirMware Traps, Sect.ion 5.l of this 
docuMent, 

A SAVE CoMMand was atteMpted when no 
valid file is resident .in MeMory, See 
LOAD c: OMMand' 

An atteMpt was Made to PURGE a file 
which has been designated protected. See 
CHANGE CoMMand for changing protected 
status. 

An .irrecoverable disc error occurred 
during the PACK COMMand. 

The revision input did not Meet the 
syntax requireMent. Bee L.F CoMMond for 
the expected forMat. 

A disc error occurred while accessing 
the the systeM disc, This Mess1iqe wi 11 
be preceded by a Message indicating the 
two word status Cln hex) returned by the 
disc as follows: 

SEEK/READ/WRITE STATUS•!XXXX !XXXX 

A disc access was atteMpted when a 
diskette was not ln the drlve. Also 1 a 
a dlsc wrlte atteMpt to a wrlte 
protected disc wlll produce th.is 
M€$Sllge, 

A CHANGEIO COMMund atteMpted to 
deslgnate a device which doesn't 
identify as a supportable printer. 
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Not an HP 7902 Disc 

440·- 22 

A CHANGEIO COMMand atteMpted to 
designate a device which doesn't 
identify as a HP 7902 Disc. 
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AID Sta tei-1ents 
ASSIGN 
BUMP 
CB 

(COMMent) 
DB 
DELAY 
ENABLE 
END 
EPAUSE 
EPRINT 
FILENAME 
F'OR-S1'EP-UN1'IL 
GOSUB 
GOTO 
IF-THEN 
IFN-THEN 
INPUT 
J:NPUTB 
LET 
LOOP TO 
L.POFF/L.PON 
NEXT 
NOCHECKS 
PAGE 
PAUSE 
PPR INT 

4 

PRINT 
PRINTEX 
RANDOM 
RFADCLOCK 
READFILE 
RETURN 
SECTION 

Ust COMMands 
list files 
list stateMents or data 
load AID prograM 
set loop flag 
clear loop flag 
Modify state11ent 
purge file 
renu11ber prograM 
reset control flags 
execuu pr ograM 
saYe AID prograM 
suppress error print 
suppress error pause 
new state11ent nuMber 
suppress non~error print 
suppress non-error pauses 
shut off streaMlng 
specify test section to execute 

<Non I/Ol 
store data buffer 
increMent pass counter 
coMpare buff'ers 
co1111ent entry 
define buffer 
suspend execution 
allow error reporting 
cease execution 
error pause. 
error print and pause 
declare user file 
start FOR-NEXT sequence 
go to subrour.lne 
branch to state.11ent 
conditional branch to stateMent 
conditional branch to stateMe.nt 
get operator input 
get operator input 
assi!JnMent 
conditional loop branch 
control print to line printer 
end of FOR-NEXT sequence 
suppress error checking 
poge to line printer 
non-error pause 
non-error print and pouse 
non-error print 
error· print 
get randoM nuMber 
read systeM clock count 
read data fro11 file 
return froM subroutlne coll 
test section execution decision 
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4.34 SPACE 
4.35 SPACESOFF/SPACESON 
4.3£. STARTCLOCK 
4.37 SUPPRESS 
4.3B WRITEFILE 
4.39 ZEROESOFf/ZEROESON 

Special Characters 
( Col'll'len t) 

CONTROL H 
CONTROL X 
PARENTHESES 

I 

" PRINT SPACING 
) 

& CAl'lpersand> 
l 

space one line to line printer 
control leading spaces print 
initiate systel'I clock 
stop error reporting 
write data to file 
control leading zeroes print 

E - S.O 
S.1 
S.2 
S.3 
S,4 
s.s 
S.6 
S.7 
s.e 
S.S' 
S, iO 
s. ii 
S.12 
s. 1;3 
S.14 
S.iS 
s. i(, 

CONTROL Y (ATTENTION> 
? or ? ? 

F •· 6. 0 
6.1 
6.2 
6.3 
6.4 
6.S 
6.6 
6.7 
6.B 
6.9 
6. 10 
6.ii 
6 .12 
6. 13 
6. 14 
6.15 
6. 16 
6.17 

G - 7.0 
7.1 
7.2 
7.3 
7.4 
7.S 
7.6 
7.7 
7.8 
7.9 

, (COl'lfo\a) 
/(Slamh) 
CTRL-Shift <Hold up listing) 

Operators 
:= 

* I 
+ 

NOT 

() 

< or <= or > or >= 
AND 
OR 
XOR 
MOD 
L.SL or L.SR 
ASL or ASR 
CSL or CSR 
Special Relational 

Reserved 
BADINTP 
CHANNEL. 
CO NC HAN 
DEVICE 
FIL.EINFO 
FU.El.EN 
GOPARAMn 
INDEX 
INPIJTLEN 

Variables 

Operatorm CNE, EQ, L.T, GT, LE, GE> 

illegal interrupt inforMation 
device channel under test 
Console channel device 
device nuMber under test 
file inforMa ti on 
length of file 
GO CoMMand paraMeterm 
CB stateMent result 
last character length input 
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7,10 MAXMEMORY 
7.ii NEWTEST 
7.12 NOINPUT 
7, 13 NORESPONS 
7. 14 OFFSET 
7. i S PASSCOUNT 
7 .16 RUNPARAMn 
7.17 SECTION 
7. 18 SECTIONSn 
7 .19 STATENUH 
7.20 STEP 
7.21 TIMEOUT 
7.22 TRUE or FALSE 

H - 8.0 AID StateMents CI/O 
8.i ADDRESSON/ADDRESSOF 
8,2 DSIO 
8.3 COPY 
8.4 CPVA 
B. S ESIO 
8,6 HIOP 
S.7 INIT 
9.8 IOCL 
8, 9 ION/IOFf" 
8.10 LOCATE 
8.U PROC 
8.12 RDRT 
8.13 RIOC 
8. 14 RMSK 
9. i S ROCL 
9.16 RSIO 
8.i7RSW 
9, 19 SMSK 
8.19 UPDATEON/UPDATEOFF 
8.20 WIOC 

MeMory space available 
TEST CoMMand Indicator 
non-error print jndlcator 
I/O operation condition code info 
control RETURN point 
prograM pass counter 
RUN CoMMand paraMeters 
currently executing Test Section 
Test Section indicators 
last executed FUNCTION-calling stateMent: 
currently executing Step 
I/O tiMeout control 
-1 for TRUE, 0 for FALSE 

- Non-Channel-PrograM Type> 
control bit 4 word 4 of Read/Write 
define Channel prograM 
duplicate Channel prograM 
define CPVA buffer 
end Channel prograM definition 
halt Channel prograM execution 
initialize l/O Channel 
clear all I/O Channels 
control interrupt systeM 
find Channel prograM instruction 
control I/O with/without wait 
read DRT word 
read I/O Channel 
read interrupt Mask info 
roll call I/O Channels 
run Channel prograM 
read Switch Register 
set interrupt Mask 
control bit S word 4 of Read/Write 
write I/O Channel 

I - 9.0 
9.1 

AID 
CHP 

StateMents <Channel PrograM Type> 
COl'!Mr.md HP-IB 

9,2 CLEAR 
9.3 DSJ' 
9.4 IDCNT 
9.S IN 
9.6 J'UMP 
9.7 RB 
9.13 RDHAB 
9.9 RDHAR 
9 .10 RMW 
9.ii RR 
9. 12 RREG 
9. 13 WAIT 
9.14 WB 
9 .1S WDHAB 
9. i6 WDHAR 
9 .17. WR 

441A- 6 

clear I/O Channel 
device specified juMp 
identify device 
interrupt halt/run 
Channel prograM branch 
read burst 
read burst with DMA 
read record with DMA 
read-Modify-write 
read record 
read register 
suspend for device service request 
write burst 
write burst with DMA 
write record w.i th DMA 
write record 
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9. 18 WREG 
9.19 WRIM 

write I/O Channel register 
write iMMediate 

J ... 10. 0 
10.1 
10.2 
10.3 

StateMents Function 
ENDF 
GETNAMEDATA 
GETNAHEINFO 

10.4 
10.S 

K - 11.0 

FUNCTION 
SETNAHEDATA 

end Function definition 
read naMe paraMeter data 
get naMe paraMeter identity 

inforMat ion 
begin Function definition 
store data into naMe paraMeter 

AID Quick Reference 
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INTRODUCTION TO AID 

1.0 INTRODUCTION TO AID 

AID <AdYanced InteractiYe Diagnosis) is a stand alone prograM, 
Independent of operating systeMs, which interprets operator 
stateMents and COMMands with eMphasis on easy cOMMunication with 
I/O devices. HP AID is designed for use on an HP 300 or HP 
3000/33 SysteM containing at least 2S6K bytes of MeMory with a 
device to load AID and a keyboard console for operator 
interaction. 

HP AID consists of stateMents for writing prograMs and coMMands 
for controlling prograM operation. It is the intent of HP AID to 
proYide the operator with the ability to COMMUnicate with Many 
different I/O devices in an interpretive level language while 
Maintaining execution efficiency as if the prograM was written in 
a lower level language. 

lhis ERS assuMes the operator ls faMlliar with the keyboard 
Console and terMs related to the console (e.g. ENTER>. 

For docuMentation purposes, throughout this ERS, characters 
output by the coMputer are underlined to distinguish theM froM 
user input. 

All references to ENTER will be considered synonyMous with 
siMllar keys or controls on other consoles or specialized 
consoles (i.e. the ENTER key on the IDS perforMs the saMe 
function as return/line feed on Most consoles), 

This ERS Makes reference to the Diagnostic/Utility SysteM which 
is docuMented in the Dlagnostlc/Utlllty SysteM ERS [Section 4401. 

1.1 Special Keys 

RETURN 
or 

ENTER 

linefeed 

CTRL 

CTRL H <Bs) or BACKSPACE 

441A- 8 

Must be pressed after eYery 
COMMand and stateMent. It 
terMinates the line and causes 
the Console to return to the 
first print position. 

AdYances the Console one line. 

When pressed siMultaneously with 
another key, conYerts that key to 
a control character that is 
usually non-printing, 

Deletes the previous character in 
a line, The cursor Is Moved one 
space to the left, 
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CTRL X <Cn> or DELETE ENTRY 

CTRL Y <EM) 
or 

ATTENTION 

t.2 ProMpt Characters 

INTRODUCTION TO AID 

Cancels the line currently being 
typed. Three exclaMation Marks, a 
Return and Linefeed are issued to 
the Console <Note- May not apply 
to all Console types>. 

Suspends AID prograM execution, 
reports the stateMent nuMber 
currently executing and proMpts 
()), See the PAUSE COMMand for 
further action. CTRL Y has no 
significance in the entry Mode 
except during LISTing where it 
causes the LISTlng to terMinate. 

AID uses a set of proMpting characters to signal to the user that 
certain input is expected or that certain actions are c0Mpleted1 

The proMpt character for AID; an AID coMMand or 
stateMent ls expected. 

? User input ls expected during execution of an 
INPUT<B> stateMent. 

?? Further input ls expected during execution of an 
INPUT stateMent. 

! ! ! A full line has been deleted with CTRL X <Note- May 
not apply to all Console types), 

1.3 Running AID 

To run AID: 

(1) Bring up the ~iagnostic/Utility SysteM <DUS> froM a 
Diagnostic/Utility Disc. 

(2) Enter security code, then 'AID' 

<3> AID will display its Message and proMpt. 
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1.4 AID CoMMands and StateMents <Introduction) 

1.4.1 CoMMands - AID CoMMands instruct AID to perforM certain 
control functions. CoMMands differ froM the stateMents used to 
write a prograM in that a CoMMand instructs AID to perforM soMe 
action iMMediately, while a stateMent is an instruction to 
perforM an action only when the prograM is executed. A stateMent 
is always assigned a stateMent nuMber; a coMMand is not. 

CoMMands are entered following the proMpt character ()), Most 
coMMands are allowed in either the entry Mode or pause Mode but 
not both. Each coMMand is a single word that Must be typed in its 
entirety with no eMbedded blanks. SoMe COMMands have additional 
paraMeters to further define coMMand operation, 

for a coMplete decription of all COMMands, see Section 3.0 - AID 
CoMMands. 

1.4.2 StateMents - StateMents are used to write an AID prograM 
that will subsequently be executed. Each stateMent entered is 
liMited to 80 characters and becoMes part of the current prograM 
which is kept until explicitly deleted. 

A stateMent is always preceded by a stateMent nuMber. This 
nuMber May be an integer between i and 9999 inclusive. The 
stateMent nuMber indicates the order in which the stnteMents will 
be executed. StateMents are ordered by AID froM the lowest to 
the highest stateMent nuMber. Since this order is Maintained by 
AID, it is not necessary for the user to enter stateMents in 
execution order. 

Following each stateMent, ENTER MUSt be pressed to inforM AID 
that the stateMent is coMplete. AID generates a return-line 
feed, prints the proMpt character <>> and next stateMent nuMber 
on the next line to signal that the stateMent was accepted. If 
an error WQS Made in the stQteMent, AID will print Qn error 
Message prior to proMpting (see Error Reportlng), 

AID stateMents have a seMi-free forMat. This Means that soMe 
blanks are ignored. IMbedded blanks are not allowed in the 
keywords or variables, and keywords and variables MUst be 
separated by at least one blank. 
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> 30 PRINT S VALID 

> 30 PRINT S VALID 

> 30 PRINTS NOT VALID 

> 30 P R I N T S NOT VALID 

} 30 PRINT s VALID 

For a coMplete description of all stateMents, see Sections 4, 8, 
9 and 10 - AID StateMents. 

l.4.3 Changing or Deleting a StateMent - If an error ls Made 
before ENTER .is pressed, the error can be corrected with CTRL H 
(He) or the line MOY be cancelled with CRTL X CXc> <see Special 
Keys>. After ENTER ls pressed, the error can be corrected by 
replacing Modifying or deleting the stateMent. 

To replace a stateMent, slMply type the stateMent nuMber followed 
by the correct stateMent. 

To replace this stateMent: > 30 PRINT X 

retype .it as: > 40 30 PRINT S 

or better yet, the MODIFY COMMand May be used: 

30 PRINT X 

> 40 1130 

30 PRINT X 

RS 
30 PRINT S 

Center> 
> 40 CstateMent 30 .is now PRINT SI 

To delete a stateMent use the following forMat: 

StateMent 30 is deleted by: > 1.00 DELETE 30 
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1,S ProgroMM!ng 

This is on exaMple of a progroM with only one stateMent. 

> 100 PRINT "HELLO" 

100 is the stateMent nuMber, PRINT is the key word or 
instruction that tells AID the kind or action to perforM. In 
this case, it prints the string that follows. 

The stateMent 100 PRINT "HELLO" is a coMplete prograM since it 
can run with no other stateMents and produce a result, However, 
a prograM usually contains More than one stateMent. 

These three stateMents constitute a prograMI 

> 10 INPUT A,B,C,D,E 

> 20 LET S:•A+B+C+D+E/S 

> 30 PRINT S 

This progroM, which calculates the overage of five nuMbers, is 
shown in the order of its execution. It could be entered in any 
order if the stateMent nuMbers assigned to each stoteMent were 
not changed. 

This prograM input would execute exactly like the prograM above: 

1.6 Listing a ProgroM 

> 10 20 LET 81•A+B+C+D+E/S 

> 30 lO INPUT A,B,C,D,E 

> 30 PRINT S 

The LIST coMMand can be used to produce a listing of the 
stoteMents that hove been accepted by AID: 
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> 40 LIST 

10 INPUT A,B,C,D,E 

20 LET S1•A+B+C+D+E/S 

30 PRINT S 

40 

Note thot the proMpt chorocter <>> is not printed in the listing, 
but is printed when the list is coMplete to signQl thQt AID is 
reody for the next COMMQnd or stoteMent, 

Any LIST MQY be terMinoted with CTRL Y or ATTENTION. 

Refer to the LIST CoMMond (Section 3,0) for other listing 
functions. 

1.7 Running o ProgrQM 

After o progroM ls entered it con be executed with the RUN 
COMMQnd. RUN will be lllustrQted with two soMple progrQMS, 

The first progroM contQlns one stQteMent: 

> 10 PRINT "HELLO" 

When executed, the string HELLO is printed: 

> 20 RUN 

HELLO 

END OF AID USER PROGRAM 

> 20 

When the present AID progroM ls done executing AID reports wlth 
"END OF AID USER PROGRAM" before proMpting in the entry Mode. 

The second soMple progroM ouerQges o group of flue nuMbers, The 
nuMbers Must be input by the user: 
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> 10 INPUT A,B,C,D,E 

> 20 LET S:=A+B+C+D+E/S 

> 30 PRINT S 

Each of the letters following the word INPUT, and separated by 
coMMas, naMes a variable that will contain a value input by the 
user froM the Console. When the prograM is run, AID signals that 
an input is expected by printing a question Mark. The user 
enters the values, separated by coMMas, after the question Mark. 

EXAMPLE: > 40 RUN 

? 7,5,6,B,9 

AID prints the result: 7 

END OF AID USER PROGRAM 

) 40 

See the RUN CoMMand <Section 3.0> for further details. 

i.8 Deleting a PrograM 

The prograM that has been entered May be deleted with the EP 
<Erase PrograM) cOMMand. 

On the previous page, the first progra~ entered was 10 PRINT 
"HELLO". After it has run, it should be erased before entering 
the next prograM, otherwise both prograMs will run, as one, when 
RUN is coMManded Ci.e. they will run in the order of their 
stateMent nuMbers>. 
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For exaMple: > 10 PRINT "HELLO" 

> 20 INPUT A,B,C,D,E 

> 30 LET A:=A+B+C+D+E/S 

> 40 PRINT S 

> SO RUN 

HELLO 

? 7,S,6,8,9 

'7 

END OF AID USER PROGRAM 

> so 

To avoid confusing results, the following sequence should be 
used: 

> 10 PRINT "HELLO" 

After entering and running: > 20 RUN 

HELLO 

END OF AID USER PROGRAM 

The prograM is erased: > 20 EP 

ConflrM you want to ERASE the 

current prograM <Y or N>? Y 

PrograM Erased 

> 10 
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The user's resident prograM area is now cleared and another 
prograM can be entered1 

> 10 INPUT A,B,C,D,E 

> 20 LET S1=A+B+C+D+E/S 

> 30 PRINT S 

> 40 RUN 

? iS,25,32,11,27 

22 

END OF AID USER PROGRAM 

> 40 

Unless this prograM ls to be executed again, it can now be erased 
and another prograM entered. See the EP CoMMand (Section 3.0) 
for further details. 

i.9 DocuMenting a PrograM 

CoMMents can be inserted in a prograM with the period(,) Special 
Character. Any coMMent typed after a period will be printed in 
the prograM listing but will not affect prograM execution. 
CoMMents cannot be continued on the next line, but as Many 
COMMents can be entered as are needed. 

The previous saMple prograM to average 5 nuMbers can be 
docuMented with several COMMents: 

441A- 16 

> 40 S. THIS PROGRAM AVERAGES 

> 40 7. S NUMBERS 

> 40 iO INPUT A,B,C,D,E .GET THE VALUES 

> 40 2S.S CONTAINS THE AVERAGE. 
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The stateMent nuMbers deterMlne the position of the coMMents 
within the existing prograM. A list will show theM in order: 

> 40 UST 

S , THIS PROGRAM AVERAGES 

7 , S NUMBERS 

List of saMple prograM 
lncludlng COMMents: 

10 INPUT A,B,C,D,E .GET THE VALUES 

20 LET S1=A+B+C+D+E/S 

2S .S CONTAINS THE AVERAGE 

30 PRINT S 

) 40 

When executed, the prograM will execute exactly as it did before 
the COMMents were entered. See the COMMent stateMent (SECTION 
4.0) or the period (,)Special Character <SECTION S.0) for 
f'urther details. 
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1.iO AID Operator Mode State DlagraM 

Start 

y 

LIST 
Entry Mode :------>: Listing 

>10 

. . . RUN 
CoMMand 

End of PrograM 
or Fatal Error 

: <------1 
done 

done 
EXIT 

Execution Mode Control-Y or 
ATTENTION 

y 

? 

Input 
StateMent 

1------------->: 
: PAUSE-type 
: StateMent 
1------------->1 
l 
: GO COMMllnd 
I < ------------- I 

I RUN Cot1Mr.1nd 
r<---------- .... --, 

ENTER or 
RETURN 

Pause 
Mode 

Flgure l.1 -- AID Operator Mode State DiagraM 

-hp-· 
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ESSENTIALS OF AID 

2.0 ESSENTIALS OF AID 

This section will explain soMe of the ground rules for handling 
constants, variables and strings. Also included ore sections 
covering the basic eleMents of the Operators and Reserved 
Variables. For More precise definitions of the iteMs covered, 
refer to the sections covering Special Characters, Operators, and 
Reserved Variables. 

2.1 Expressions 

An expression coMbines constants and variables with operators in 
an ordered sequence. Constants and variables represent integer 
values and operators tell the coMputer the type of operation to 
perforM on those integer values, 

SoMe exaMples of expressions ore: 

P + S I 27 

N - R + S - T 

P is o variable with an assigned value. 
S and 27 ore deciMol constants. The 
slash (/) is the divide operator. 

If P = 49, the expression will result 
in the value 2. 

N, R, and T contain assigned values. 
If N = 20, R = iO, and T = S, the 
value of the expression will be 10. 

There is no operator hierarchy and evaluation of expressions is 
executed froM left to right. 

2.2 Constants 

A constant ls either o nuMeric or a byte. 

NuMeric Constants: A nuMeric constant is o positive or negative 
integer including zero. It Moy be written in any of the 
following three forMs: 

*As a deciMol integer 

*As an octal integer 

- a series of digits with no deciMal 
point. 

- a series of digits (but not 8 or 9> 
preceded by a percent <X> syMbol. 

*As a hexodeciMol integer - o series of digits or letters <A F 
only) preceded by an exclaMation 
Mark(!). 
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----------------------------------------------------------------------
ExaMples of DeclMal Integers1 

<Range is 0 <= INTEGER <= 6SS36) 

-1472 
+6732 
0 
19 
65536 

<unary negate operation> 
<or 6732> 

(or -1) 

ExaMples of Octal Integers1 

<Range is 0 <= INTEGER <= %177777> 

%1472 
%6732 
%17 

-%20 <OR % 177760) 

ExaMples of HexadeciMal Integers1 

(Range is 0 <= INTEGER <= !FFFF> 

!F 
123 
!A <NOTE1 A represents the value 10, not the 

variable A> (or !FFEA> 
-116 

ExaMple of a byte constant: 

"A" or "S" or "!" 

2.3 Variables 

A variable is a naMe to which a value is assigned. This value 
May be changed during prograM execution*· A reference to the 
variable acts as a reference to its current value. Variables are 
represented by a single letter froM A to z. 
A variable always contains a nuMeric value that is represented in 
the coMputer by a 16-bit word, 

Variables May be Manipulated as deciMal, octal, or hexadeciMal. 
However, variable type designations(i.e. ! or XI would be used in 
input and output (e.g. INPUT, PRINT) operations only. 

A deciMal variable is identified by the absence of a X or 
preceding it: 

G, +G, and -G are deciMal variables. 
XG or !Gare not deciMal variables. 
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An octal variable is identified by a preceding percent <X> 
SyMbOll 

XA and XB are octal variables. 

A hexadeciMal variable is identified by a preceding exclaMation 
<!>Marki 

!K, !G, !Z are hexadeciMal variables, 

* All variables are set to zero when a LOAD or RUN COMMand ls 
entered. 

2.4 Data Buffers 

Data Buffers are identified by duplicate letters <AA - ZZ> and 
are Manipulated as one diMensional INTEGER arrays with the 16-bit 
integer row value defined within parentheses. This row value 
starts at O and May be represented by a variable A through Z, any 
Reserved Variable and constants only. ExaMples of Data Buffer 
eleMents1 

AA<4>, CC<400>, DD<G>, SS<INDEX) 

Data Buffers May be declared up to the user MeMory available <see 
MAXMEMORY Reserved Variable). 

Once a buffer is declared with a DB stateMent*. it May be 
Manipulated as a variable in the forM of a deciMal, octal or 
hexadeciMGl integer**: 

AA<2) 
XBB<200> 
!FF<i> 

is a deciMal buffer eleMent. 
ls an octal buffer eleMent. 
is a hexadeciMal buffer eleMent. 

* If a buffer is not initialized with data the content of any 
eleMent is 1ndeterMinate. 

**The octal or hexadec.1Mal notation would be used only in INPUT 
and PRINT type stateMents. 
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2.S Strings and String Buffers 

2.S.i Strings - STRINGS are defined as any nuMber of ASCII 
ch.a.racters enclosed by quotation Marks <i.e. "strings">. Any 
ASCII character <except the quotation ~ark> is allowed within the 
string. 

2.S.2 String Buffers - STRING BUFFERS ore byte-oriented 
one-diMensional arrays used to Manipulate STRINGS. These buffers 
are identified by duplicate letters <AA to ZZ> preceded by an 
aMpersand <&> and ore llMited to the available user MeMory <see 
MAXHEHORY Reserved Variable). The eleMent of a buffer is 
enclosed in parentheses and defines the byte to be Manipulated. 
This eleMent May be represented by a variable A through z, a 
Reserved Variable or constant only. ExaMples of STRING BUFFER 
eleMents are1 

&AA<S> identifies byte 6 of buffer &AA <index O is the 
first eleMent > 

&CC<20) identifies byte 21 of buffer &CC 
&GG<X> identifies byte X of the buffer &GG 

Bytes are pocked left-Justified so that word one of a buffer 
contains: 

BYTE 0 BYTE i 

~-----------------------' 

STRINGS within STRING BUFFERS Moy be altered by using starting 
and ending byte indicators: 

&AA<STARTING BYTE, ENDING BYTE> 
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The following exanples will display soMe of the rules in 
Manipulating STRING BUFFERS: 

> 10 PRINT &AA<iOI 

> 20 ~RINT &AA<lO, 20> 

.PRINT BYTE 10 OF THE &AA BUFFER 

.PRINT BYTES 10 THROUGH 20 OF &AA 

> 25 .ANY EXPRESSION RESULT MAY BE STORED INTO A BYTE 

> 30 LET &AA<21:=B+X60 

> 3S .ONLY SINGLE CHARACTER STRINGS ARE ALLOWED IN AN EXPRESSION 

> 40 LET &AA<4l:="B"+C 

> 4S .ALL MULTIBYTE STRING ASSIGNMENTS MUST BE OF EQUAL LENGTH 

>SO LET &AA<2,Sl:="ABCD" 

> SS .THE FOLLOWING STATEMENTS WOULD GENERATE ERRORS 

> 60 LET &AA<2,3>:•B+%60 .LET &AA<2,3) MUST BE STORED WITH ·xx· 
> 60 LET &AAC41;="BC"+C ."BC" NOT ALLOWED IN EXPRESSIONS 

> 60 LET &AA<2,61:="ABCD" .&AA<2,61 IS EXPECTING S CHARACTERS 

> 60 LET &AACO>:=&AA<i>:•"B" ,MULTIPLE STRING ASSIGNMENTS 

> 60 LET &AAC2,Sl:=&BB<7,iOl:="ABCD" .NOT ALLOWED 

2.6 Operators <Introduction> 

An operator perforMs an arithnetic or logical operation on one or 
two values resulting in a single value, Generally, an operator 
has two operands, but there are unary operators that precede a 
single operand. For instance, the Minus sign in A-B is a binary 
operator that results in subtraction of the values; the Minus 
sign in -A is a unary operator indicating that A is to be 
negated. 

The coMbination of one or two operands with an operator forMs an 
expression. The operands that appear in an expression can be 
constants, variables or other expressions. 

Operators nay be divided into types depending on the kind of 
operation perforMed. The Main types are arithMetic, relational, 
and logical (or Boolean> operators. 
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The arithMetic operators are1 

* 
Integer ADD <or if unary, no operation) 
Integer Subtract <or if unary, negate) 
Integer Multiply 

A + B <or +A) 
A - B <or -A) 
A * B 

I 
MOD 

Integer Dlvide 
Modulo1 reMainder froM division 

A I B 
A MOD B produces the 
reMainder froM A I B 

ln an expression, the arithMetic operators cause an arithMetic 
operation resulting in a single integer nuMeric value. 

The relational operators are 1 

.. Equal A ,. B 
( Less Than A < B 
) Greater Than A ) B 
(• Less Than or Equal To A <= B 
>= Gr•eater Than or Equal To A >= B 
<> Not Equal A 0 B 

When relational operators are evaluated in an expression they 
return the value -1 if the relation is found to be true, or the 
value 0 if the relation is false. For instance, A= B is 
evaluated as -1 if A and B are equal in value, or as 0 if they 
are unequal. 

The following exaMples deMonstrate the difference between 
relational operators and special relational operators in 
expression evaluation: 

10 LET 81=6 
20 IF 1<B<100 THEN SOO 

IS EVALUATED AS 
1<6 = TRUE (-1> 

<-1><100 • TRUE <-1> 
RESULT "TRUE" 

10 LET 8:=-10 
20 IF 1<8<100 THEN 500 

IS EVALUATED AS 
1(-10 = FALSE <O> 
(0)(100 = TRUE (-1) 

RESULT "TRUE" 

Notice using relational operators doesn't work in this type 
application. However, consider the evaluation of special 
relational operators <see Special Relational Operators 
<SECTION 6,0) regarding the Special Operators EQ, LT, GT, 
LE, GE and NE.) I 

10 LET B:=6 
20 IF 1 LT B LT 100 THEN SOO 

IS EVALUATED AS 
1(6 = TRUE <-1) 
6<100=TRUE <-1> 
TRUE AND TRUE = TRUE 

RESULT "TRUE" 

10 LET 81=-10 
20 IF 1 LT B LT 100 THEN 500 

IS EVALUATED AS 
1<-10 = FALSE <O> 
-10<100=TRUE <-1> 

TRUE AND FALSE = FALSE 
RESULT "FALSE" 



The Logical or Boolean operators are1 

AND 
OR 
XOR 
NOT 

Logical "and" 
Logical "incluslYe or• 
Logical "excluslue or" 
Logical coMpleMent 

ESSE:NTIAL.S OF AID 

A AND El 
A OR El 
A XOR El 
NOT A 

Unllke the relational operators, the eualuatlon or an expression 
using logical operators results In a nuMerlc Yalue which Is 
eualuated as true (non-zero but not necessarily -1> or false <O>. 

The Shift Operators are: 

LSL or L.SR Log.Leal Shlft x L.Sl. n <where n ls any uarlable 
or constant> 

ASL or ASR ArithMetlc Sh.lit x ASR n 
CSL or CSR Circular Shlft x CSL n 

For further descriptions of Operators, see Section 6.0. 

2.7 Reserued Variables <Introduction) 

AID reserues special locations for variables that May coMMonly be 
used or accessed froM a known area, These locations are as~igned 
naMes which becoMe Reserved Variables. Reserued Variables May be 
altered or accessed as a variable (i.e. like A thru Z>, howeYer, 
caution Must be used since soMe Reserved Variables are altered by 
cOMMands and stateMents. The following list briefly describes 
those Reserved Variables and the operations that change theM. 
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NORESPONS 
BADINTP 
CONCHAN 
FILEL.EN 
FILEINFO 
INPUTLEN 
MAXHEMORY 
TRUE 
INDEX 

PASSCOUNT 
RUNPARAMi/3 

GOPARAMi/3 

OFFSET 
NO INPUT 

SECTJONSi/3 

STATENUM 

NEW TEST 

SECTION 

- If>O then altered during bad I/O operation. 
- altered by an illegal device interrupt. 
- set to the systeM console channel device. 
- set to file length after FILENAME. 
- set to file inforMation after FILENAME. 
- set to character input length during INPUT. 
- Altered during DB and BSIO/ESIO execution 
- Stored with -1 at run tlMe 
- During a CB stateMent, set to -i if the buffers 

coMpare otherwise the eleMent nuMber CoF the 
first buffer> which didn't coMpare 

- Optionally increMented by the BUMP stateMent 
- Set to the value of any paraMeters passed with 

the RUN COMMand otherwise 0 
- Set to the value of any paraMeters passed with 

the GO coMMand otherwise 0 
- Set to 0 after a RETURN stateMent 
- Set to true with a SNPR coMMand or false with 

an ENPR COMMOnd 
- Set to the appropriate bit Mask coMbJnation of up 

to 48 section nuMbers input with the TEST 
coMMand otherwise set to all •ones• at run tiMe, 

- Set to the AID prograM stateMent nuMber of the 
Most recently executed FUNCTION-calling stateMent.: 

- Set to true lf a TEST coMMand is entered with 
paraMeters and set to false after a TEST cUMMond 
wlthout paraMeters 

- Set to the section nuMber of a SECTION stateMent 
Cif the SECTION is executed) 

All other Reserved Variables are set to zero at run tiMe. For a 
description of each Reserved Variable see Section VII. 

2.0 Operator Input Modes 

Three Modes of operator input are available. These Modes, 
discussed next in detail, are entry, execution and pause. 

2.0.1 Entry Mode Input - AnytiMe a prograM is not executing or 
in a pause Mode, AID ls In the entry Mode. Entry Mode ls 
identified by a proMpt <>> and the next sequential stateMent 
nuMber. 

ExaMpl.e: 10 

In this Mode, the operator May enter any valid stateMent or 
COMMand. 
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2.8.2 Execution Mode Input - AnytiMe a prograM is executing, 
there ore two inputs allowed: 

Cl) CONTROL Y or ATTENTION- initiates a break at the end of the 
currently executing stateMent and a Message identifying that 
stateMent nuMber. 

Break in StateMent 20 

At this point any pause type entry May be Mode <see Pause 
Mode below), 

121 INPUT StateMent Execution - When an INPUT or INPUTB stateMent 
is executed, a question Mark is proMpted. Any valid nuMeric 
or alpha inputCs) will be accepted. Each input Must be 
separated by a coMMa if Multiple inputs are requested. 

ExaMple: INPUT THREE NUMBERS 

!4F,%37,10 

2.8.3 Pause Mode Input - AnytiMe a CONTROL Y interrupt* or 
pause-type stateMent has occurred, AID proMpts with ()) and no 
stateMent nuMber. At this point the operator Moy enter any valid 
coMMand which affects prograM execution or control except EP, 
REN, SAVE, LOAD, SET, DELETE, INC and MODIFY. PrograM alteration 
is not allowed, but the operator May display any LIST data. 

For further explanations, see the operator Mode state diagraM 
<Section 1.10) or refer to the various stateMents and coMMands 
for input restrictions. 

* An interrupt during an I/O operation is indicated by the 
Message: 

Internal Break in StateMent 10 

<Any pause Mode input except LIST, PURGE, CREATE and LF May be 
Made when this occurs> 

44lB- 9 



~SSENTIALS OF AID 

2,9 PrograM Execution 

After the RUN coMMand is issued AID MUlt do soM• house cleanin9 
before turning oYer control to execution of the prograM. This 
May cause a sll9ht delay ln the Initial pass of the resident 
prograM 1 but subsequent passes will not be delayed. Also, during 
this house cleanln9, errors Moy be detected that could abort the 
prograM (e,9, a referenced stateMent nuMber is Missing), 

AssuMing all goes well in the house-cleaning, execution 
coMMence.s. If an AID error occurs during execution, the prograM 
May abort and AID will return to the entry Mode. 

The prograMMer should be aware of stateMents that cause lar9e 
uMounts of tiMe to execute in case tiMe is an iMportant 
consideration (e,9, DB of a prt.declared buffer which causes a 
pack of the buffer areal, And, he should be aware of stateMents 
that consuMe large aMounts of user area in case MeMory is a 
critical factor (e.g. CoMMentsl, A list of MeMory allocation and 
approxiMate execution tiMes of stateMents is proYided in 
StateMent MeMory Allocation and Execution TiMe InforMation (in 
SECTION II l . 

If the prograM doesn't loop it will exit by printing "END OF AID 
USER PROGRAM" and a proMpt to indicate AID ls in the entry Mode. 

If the prograM loops or runs indefinitely the only way to abort 
it is to lnterrupt<Control Y or Attention> and, after the proMpt 
character is printed, enter the EXIT coMMand. 

2.10 Error Reporting 

Three types of errors MOY be reported to the operator1 entry 
Mode errors, execution Mode errors and prograM detection errors, 

2.10,1 Entry Mode Errors - If an If an error is detected in a 
stateMent or coMMand just input AID prints a circuMflex <•> 
under, or in the vlclnity of, the character that generated the 
error and then prints an error Message, 

ExaMple 1 ) 10 LET A:•%384 

ENTRY MODE ERROR 

ARI1'HMETIC ERROR <OVERFLOW,DIVIDE BY 

0 1 NUMBER TOO LARGE,ETC,) 

> 10 

The error Message 1Mplies the octal digit was illegal. 
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2.10.2 Execution Mode Errors - If a failure is detected during 
pro9raM execution which Mi9ht cause a catastrophic failure in 
AID, the resident prograM is usually aborted and an error Message 
is reported identifying the faulty stateMent. 

ExoMple 1 > 10 LET AAC4>1•B 

> 20 RUN 

EXECUTION MODE ERROR IN STATEMENT 10 

UNINITIALIZED DE< 

END OF AID USER PROGRAM 

) 20 

The error indicates the buffer accessed has not been declared 
with a DB stateMent. 

2.10,3 PrograM Detection Errors - These errors are detected by 
the user prograM and will not cause a catastrophic failure in 
AID. DocuMenting the errors would be the responsibility of the 
prograM writ er, 

INPUT A LETTER 

? 4 

BAD INPUT, I SAID A LETTER. TRY AGAIN!! 

? 

2.li StateMent MeMory Allocation and Execution TiMe InforMation 

2.11.1 StateMent MeMory Allocation - Every stateMent uses a 
MiniMUM of three words of user area, In addition, any paraMeters 
entered occupy the following space1 
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ParaMeter 

Operators C+,-,MOD,etc.) 
Special Characters C!,Zl 
Constants 
Variables CA-Z> 
Reserved Variables CPASSCOUNT, etc.) 
Strings C"ABC"> 
Data Buffers CAA<x>> 
String Buffers C&AACx)) 
String Buffers <&AACx,y>> 
CoMMents 

Word(s) Used 

i/2 
i/2 

1-112 
1-112 
1-1/2 
1+ (character length/2)* 
3-i/2 
3-112 
S·-l.12 
1+ (character length/2)* 

* Strings or coMMents containing character strings with More than 
four repetitive characters will consuMe less space because the 
repetitive string ls packed into two words (i.e., "ABCDEFGH" 
would require four words and "********"would require twol. 
Note also that alternate spaces are packed into bits (i.e. "A 
B C D" would require two words but "ABCDEFGH" would require 
four). 

FroM the table above a few helpful hints arise: 

- Use variables or Reserved Variables instead of' buffers when 
possible. 

- Use strings, string buffers and cOMMents sparingly. If 
strings Must be used, look for a trade-off in space (i.e. if a 
string containing More than about six characters will be used 
repeatedly, it Might be beneficial to assign that string to a 
string buffer for further Manipulation or printing). 

- A coMMent following a stateMent text consuMes three words less 
than a coMMent stateMent. 

ExaMp le: > lO .SAVE XYZ VALUE 

> 20 LET A:=AAC4l 

THE FOLLOWING SAVES THREE WORDS 
> iO LET A:=AAC4> ,SAVE XYZ VALUE 

- Although it isn't obvious froM the table above, chaining LET 
stateMents saves a MiniMUM of three words for each assignMent 
and greatly enhances execution tiMe. 
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ExaMple: > 10 LET A: =4 

> 20 LET B:=S 

> 30 LET C: =S 

THE FOLLOWING SAVES SIX WORDS 
> 10 LET A:=4,B:=S,C:=S 

ESSENTIALS OF AID 

THE FOLLOWING SAVES SEVEN AND A HALF WORDS 
> 10 LET A:=4,B:=C:=S 

- Savings are also derived by nesting LET stoteMents in other 
stoteMents when allowed. 

ExaMple: > 10 LET A:=4,B:=S.C:=6 

> 20 FOR A STEP B UNTIL C 

THE FOLLOWING SAVES SEVEN WORDS 
> 10 FOR A:=4 STEP B:=S UNTIL C:=6 

2.11.2 Execution T1Mes - Each stateMent requires about twenty 
Machine instructions to start executing. This overhead ls 
required for setting up certain poroMeters required for all 
stateMents. 

Once a stoteMent actually starts executing it May require as few 
as two Machine instructions <e.g., SUPPRESB,ENABLE> or thousands 
to execute (e.g, DB, where the buffer hos been defined 
previously), 

Since the "TiMe to Execute" to "TiMe of Execution" ratio of Most 
stateMents ls relatively high, it would behoove the progroMMer to 
coMpact Multiple stateMents into one. 
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> 10 .START THE XYZ TEST 

> 20 LET A1=4 

> 30 LET D1=55 

> 40 FOR A STEP 3 UNTIL D 

BE CONDENSED TO 
> 10 FOR A:=4 STEP 3 UNTIL D1=55 .START THE XYZ TEST 

The first set of stateMents takes at least 96 Machine 
instructions More to execute where: 

StateMe.nt 10 costs 6+ 
StateMent 20 costs 45+ 
StateMent 30 costs 45+ 

96+ 
Here are soMe More tiMe saving hints for prograMMing in AID1 

* CoMMent stateMents cost 20 Machine instructions where COMMents 
in stateMents cost nothing in execution (see previous exaMple), 

* FOR-NEXT loops are Much faster than IF-THEN loops 

haMple I > 10 FOR At•O UNTIL l. 0 

) 20 LET AA<A) t•A 

> 30 NEXT iO 

WILL EXECUTE MUCH FASTER THAN 
) 10 LET A:=-i 

) 20 LET AA<A) 1=A1 =A+i 

) 30 IF A <= 10 THEN 20 

* DB stateMents of previously defined buffers are very expensive 
because of the packing required for dynaMic buffer allocation 
and should therefore be used sparingly. 
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ExaMple1 > 10 DB AA, 20 

>100 DB AA,10 .VERY EXPENSIVE 

HINT1 If space ls available use another buffer lnstead, 

> iO DB AA,20 

>100 DB BB,10 

* Chaln assignMents whenever possible. 

ExaMple1 > 10 LET A: =4 

> 20 LET B1=S 

> 30 LET C1=S 

Hay be rewritten to save at least 70 Machine instructions as: 

10 LET A1=4,B1=S,C1=S 

or even greater savings May be realized by: 

> 10 LET A1•4,B1•C1=S 

* Because of lnter-stateMent overhead, transfer of control should be 
Made to the eMact destination. 

> i 0 GOTO SO 

> SO , BEGIN XYZ TEST 

> 60 SECTION 4,300 

Although harMless in appearance, the GOTO SO should bypass any 
unnecessary or non-executable coMMents. The Most efficient 
code would be1 

> 10 GOTO 60 

> SO .BEGIN XYZ TEST 
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COMMANDS 

3,0 AID COMMANDS 

The AID CoMMonds available to the operator are listed, in detail, 
in this section. The forMat for each coMMand explanation is: 

OPERATION NAME: General phrase of what the CoMMond does. 

MNEMONIC: 

DESCRIPTION: 

ALLOWED IN: 

EXAMPLES: 

3.1 CREATE 

The forM that the COMMond would be called in, 

A detailed explanation of the CoMMond's 
function. 

Describes whether the COMMand is allowed in the 
Pause Mode, Entry Mode or both. 

One or More exaMples using the CoMMand. 

OPERATION NAME: Create a new file 

MNEMONIC: CREATE filenaMe, nuMber of sectors [,revision 
level] 

ALLOWED IN: Entry Mode or Pause Mode but not Internal Break 
Mode (See Pause Mode Input) 

DESCRIPTION: Creates, i.e. odds to the directory of files of 
the Diagnostic/Utility disc, a Data file naMed 
"filenaMe" which will be the "nuMber of sectors" 
paraMeter long. The range on the nuMber of 
sectors is 1C=sectors<=avoilable sectors left on 
the disc. See the Diagnostic/Utility SysteM ERB 
for further details. 

EXAMPLEISI: > iO CREATE TEST,4 (creates the Data file TEST 
with a length of 4 sectors). 
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3.2 DELETE 

OPERATION NAME: Delete stateMent<s> 

MNEMONIC: DCELETEl first stateMent nuMberC/last stateMent 
nuMberl 

ALLOWED IN: Entry Mode Only 

DESCRIPTION: ReMoves the stateMent specified in first 
stateMent nuMber froM the user prograM. If the 
last stateMent nuMber paraMeter is entered then 
the stateMents froM flrst to last stateMent 
nuMber are deleted. 

EXAMPLE<Sl: > 100 DELETE 20 (reMove stateMent 20> 

-or-

> 100 D30/40 <reMove stateMents 30 through 40) 

3.3 EEPR 

OPERATION NAME1 Enable Error Printout 

MNEMONIC1 EEPR 

DESCRIPTION1 Enables AID to print error Messages*· Thls is a 
default condition and would norMally be used only 
after a previous SEPR CoMMand. 

NOTE: Default is error print enabled. 
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ALLOWED lN: 

EXAMPLE <S l : 

Pause Mode Only 

> 110 RUN 

<ATTENTION l 

Break ln StateMent 80 

EEPR <ENABLE ERROR PRINTOUT) 

COMMANDS 

* These Messages are those contained ln the EPRINT and PRINTEX 
StateMents only, 

3.4 EEPS 

OPERATION NAME: Enable Error Pause 

MNEMONIC: EEPS 

DESCRIPTION: Enables AID to generate an error pause* after an 
error. Thls ls a default condltlon and would 
norMally be use~ only after a previous SEPS 
CoMMand. 

ALLOWED IN1 

EXAMPLE(Sl 1 

NOTE1 Default ls error pause enabled. 

Pauu Mode Only 

> 110 RUN 

<ATTENTION> 

Break ln StateMent 20 

EEPS <ENABLE ERROR PAUSES> 

* These pauses are those contained ln the the EPRlNT and EPAUSE 
StateMents only. 
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3.S ENPR 

OPERATION NAME: Enable Non-Error Printout 

MNEMONIC: ENPR 

DESCRIPTION: Enables non-error Messages* to be printed and 
operator response to a Message to be 
acknowledged, This is a default condition and 
would norMally be used only after an SNPR 
CoMMand was previously entered. ENPR sets the 
Reserved Variable NOINPUT to false. 

NOTE: Default is non-·error print enabled, 

ALLOWED IN: Pause Mode Only 

EXAMPLE CS): > SO RUN 

<ATTENTION) 

Break in StateMent iO 

ENPR <Enable Non-error Print) 

* These Messages are those contained in the PPRINT and PRINT 
StateMents only, 

3.6 ENPS 

OPERATION NAME: Enable Non-Error Pauses 

MNEMONIC: ENPS 

DESCRIPTION: Enables non-error pauses* during AID prograM 
execution. This ls a default condition and 
would norMally be used only after a SNPS COMMand 
was previously entered. 

NOTE: Default is non-error pause enabled, 

ALLOWED IN: Pause Mode Only 

44iC-· 4 



EXAMPLE CS): ) SO RUN 

(A TT ENT ION> 

Break ln StateMent 10 

ENPS <Enable Non-Error pauses agaln> 

* These pauses are those contalned ln PPRINT and PAUSE 
StateMents only. 

3.7 EP 

OPERATION NAME: Erase PrograM 

MNEMONIC: EP 

DESCRIPTION: Erases the resldent AID prograM froM MeMory. 

ALLOWED IN: Entry Mode Only 

EXAMPLE ( S) : 

) 100 .LAST LINE 

> 110 EP 

CONFIRM YOU WANT TO ERASE THE CURRENT PROGRAM (Y OR N) 

? y 

PROGRAM ERASED 

) 10 

<If this Message doesn't appear the 
prograM ls lntact.J 

JUN 10, 1980 
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3.8 EXIT 

OPERATION NAME1 Leave PrograM Execution 

MNEMONIC: EXIT 

DESCRIPTION1 Stops AID prograM execution and returns to the 
entry Mode, If AID is in the entry Mode then 
EXIT returns to the Diagnostic/Utility SysteM. 

ALLOWED IN: Pause Mode or Entry Mode 

EXAMPLE(S) 1 
> SO RUN 

( Al'TENTION) 

Break in StateMent 30 

> EXIT 

END OF AID USER PROGRAM 

) so <READY FOR NEXT STATEMENT> 

-or-

iOO EXIT 

CONFIRM YOU WANT TO ERASE THE CURRENT PROGRAM <Y OR N> 

? Y <a N response will return the operator to the 
AID entry Mode) 

Enter PrograM NaMe 
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3,9 GO 

OPERATION NAME: Continue Execution 

MNEMONIC: GO [G1ll,IG2JC,G3ll 

DESCRIPTION: Causes the present AID prograM to continue froM 
the point at which it paused, Up to three 
paraMeters (Gi/G3> May be passed which are 
accessible by the prograM with the GOPARAMi/3 
Reserved Variables <additional paraMeters are 
ignored>. The paraMeters are dellMited by 
coMMas and are assuMed to be deciMal integers 
unless preceded by a % or I (see Special 
Characters). Default paraMeters are assigned 
the value o. 

ALLOWED IN: Pause Mode Only 

EXAMPLE<S>: 

3.10 INC 

100 RUN 

DISC NOT READY, READY DISC AND CONTINUE 

GO <PROGRAM EXECUTION CONTINUES GOPARAMi 
THROUGH GOPARAM3 EQUAL 0) 
or 

G0,,2 <THE THIRD PARAMETER CGOPARAM3> IB 2 
AND THE REST ARE OJ 

or 

GO 8 <THE FIRST PARAMETER CGOPARAMil IS 8) 

OPERATION NAME: Change StateMent IncreMent 

MNEMONIC: INC X 

DESCRIPTION: Allows the operator to change the stateMent 
lncreMent value without renuMbering Csee REN 
CoMMand), The new value X will take effect 
after a valid stateMent is entered with a nuMber 
greater than or equal to the existing stateMent 
nuMber. 
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ALLOWED IN: Entry Mode Only 

EXAMPLE<S>: > 10 LET A :=4 

> 20 INC 1 

> 20 GOSUB 200 

> 2i <Note- increMent ls by one and not iO) 

3, ii LC 

OPERATION NAME: List CoMMands 

MNEMONIC: LC 

DESCRIPTION: Lists the COMMands that are available in AID. 
The entry Mode and pause Mode coMMands are 
listed depending on the Mode AID is in at the 
tiMe of the LC COMMand. 

ALLOWED IN: Pause Mode or Entry Mode 

EXAMPLE<S>: > iO LC (Lists the entry Mode AID coMMands) 

or 

Break in StateMent SO 

LC (Lists the Pause Mode AID coMMands) 

3. 12 LF 

OPERATION NAME: List Files 

MNEMONIC: LF ,[PCRINTERl J 

DESCRIPTION: Lists the files that reside in the 
Diagnostic/Utility Disc directory. For further 
inforMation refer to the Diagnostic/Utility 
SysteM ERS. 

ALLOWED IN: Entry Mode or Pause Mode but not Internal Break 
Mode <See Pause Mode Input) 

44iC-· 8 JUN iO, 1980 



EXAMPLEIS): > 10 LF 

3.13 LIST 

COMMANDS 

<See Dlagnostlc/Utillty SysteM ERS for 
printout lnforMationl 

OPERATION NAME: LIST 

MNEMONIC: 

ALLOWED IN: 

DESCRIPTION: 

LCISTl CPCRINTERll [DATA TYPEl [stateMent nuMberl 
!Rl 
[VJ 
[8] 
!Cl 

Entry Mode or Pause Mode but not Internal Break 
Mode <See Pause Mode Input) 

Will print the inforMation requested to the 
console device. If the optional !PRINTER] ls 
entered the LIST will be printed on the printer 
device. If DATA TYPE ls specified the listing 
wlll be in that type 11.e. ! for hex, X for 
octal else deciMal). Any LIST May be terMinated 
with CTRL Y or ATTENTION. 

If using the IDS as console, hold down CTRL and 
Shift keys siMultaneously to teMporarily 
interrupt the listing. It will resuMe when you 
release the keys. (This is an IDS firMware 
feature it is not provided by the AID 
interpreter,) 

Listing forMats are: 

Entry 

LIST Cx/yl 

LIST C 

LIST R c,xl 

Meaning 

List the present AID prograM. 1 

causes a or)e line list of stateMent 
x. y causes a Multi-line list of 
stateMents x through y. 

List the value of PASSCOUNT. 

List the Reserved Variables. 
If x is entered then list only that 
Reserved Variable. 

441C- 9 



COMMANDS 

WARNING 

The reserved va.r.i.ables VAl...UEl. to VAL.UE6 and 
NAMEl to NAME6 contain 1nforMatlon that ls 
pertinent only to the use of the FUNCTION 
stateMent, 

LIST v c,x:I 

Entry 

LISTS t,x,y/zl 

List the variables as follows1 

If x is not entered then list all 
uariabl.u (A ... Z>, If x J.111 entered 
then list only that variable, 

Meaning 

List Buffers a111 follow1111 

If only S is entered, then list all 
buffers and their length111 in the 
order of the stateMent nuMbers where 
a DB or BSIO occurs. If x ls entered, 
list the entire contents of buffer x 
<If x is a string buffer then llst in 
ASCII with a header that desianates 
the character nuMbers), With aata 
buffers if y is entered, list only 
that el.eMent of buf·f'er x, If z is 
entered, list all eleMents of buffer 
X fr OM jl t 0 Z, 

EXAMPLECB>: SAMPL~ PROGRAM LIST 

> 60 LIST 

> iO .XYZ DIAGNOSTIC 

> 20 .WHAT 

> ;so . A 

> 40 .FUNNY 

> SO .PROGRAM 
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SAMPLE VARIABLE LIST 

110 RUN 

<ATTENTION) 

Breck in StcteMent 10 

LIST!V,A 

A " IF6 

LlSTZU,F 

F "' %:%6 

LIST u 

A = ~?.46 B :::: j,Q c = 43 
z = 94 

SAMPLE DATA BUFFER LIST 

200 RUN 

<ATTENTION> 

Breck in StcteMent 40 

> LIST B 

STATEMENT NAME SIZE 

40 
100 
iSO 

AA 
&BB 
DD 

D 4 ... 

<AA is 20 words long> 
<&BB is 6 bytes long> 
<DD is declcred cs BSIO DD. 
length ls indeterMlncte) 

COMMANDS 

It's 

> LIST B,AA Wlll list the 20 eleMents of AA 

AA<O> = 44 26 
AA(8) = 76 14 
AA(i6) = S 10 77 31 

>LIST B,AA,l./3 Will list eleMents 1-3 of AA 

AA<1> = 26 14 4 

JUN 1. 0, 1980 
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>LIST PRINTER B !Will list all presently defined 
buffers on the Printer Deulcel 

SAMPLE STRING BUFFER LIST 

Any character outside the range !20<=character value<!7E 
will be replaced with a circuMflex <"> for continuity in 
listing <i.e. characters 20 and 21 in the following 
exaMple are a carriage return and a linefeed), 

>LIST B,&BB <Will list a header which identifies 
each character position in the string 
in increMents of 70 <i.e. in the 
following exaMple the character D is 
in the 70th character position) and 
then lists the contents of the &BB 
buffer) 

0 
+ 

iO 
+ 

JKLMNOPQRSTUV 
DIT 

3.14 LOAD 

20 
+ 

OPERATION NAME: Load PrograM 

MNEMONIC: LOAD filenaMe 

60 
+ 

69 
+ 

DESCRIPTION: Allows the operator to load an AID prograM froM 
disc <see the SAVE COMMand), Any stateMants 
entered before the LOAD are erased and when the 
prograM ls loaded AID responds with a norMal 
proMpt with the next sequential stateMent nuMber 
following the loaded prograM. 

ALLOWED IN: Entry Mode Only 

EXAMPLECS): AssuMe the AID prograM on the disc ends at 
stateMent l270. 

441C- 12 

> ilO LOAD TESTPROG <INITIATES A READ FROM THE 
DISC VIA DUB> 
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COMMANDS 

CONFIRM YOU WANT TO ERASE THE PROGRAM <Y OR NJ 

? y IA "Y" RESPONSE WILL ERASE THE 
CURRENT PROGRAM AND LOAD THE NEW 
PROGRAM, AND A "N" RESPONSE WILL 
CAUSE NO ACTION TO OCCUR>. 

PrograM Loaded 

The Next Available StateMent NuMber is 

> 1280 

<LOAD SUCCESSFUL. THE AID PROGRAM TESTPROG ON 
DISC IS NOW IN MEMORY AND ANY VALID STATEMENT 
OR COMMAND MAY BE ENTERED). 

OPERATION NAME: Set Loop Flag 

MNEMONIC: LOOP 

DESCRIPTION: Sets a LOOP flag that, during prograM axecution, 
will cause a LOOPTO stateMent branch to occur 
CSee the LOOPTO stateMant), Sae the LOOPOFF 
coMMand for resetting this flag. 

ALLOWED IN: Pause Mode Only 

EXAMPLECSJ: 
> 100 SECTION l,200 

> 200 SECTION 2,500 

I 500 LOOPTO 100 .Branch to Section l if LOOP coMMandad 
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3,16 LOOPOFF 

OPERATION NAME1 Clear Loop Flag 

MNEMONIC1 LOOPOFF 

DESCRIPTION: Clears the LOOP flag that was set by the LOOP 
COMMand. See LOOP COMMand. 

ALLOWED IN: Pause Mode only. 

3,17 MODIFY 

<ATTENTION) 
Break ln StateMent 200 

> LODPOFF (clear LOOP flag Meaning exit the 
AID prograM norMally upon 
coMpletion) 

OPERATION NAME: Modify StateMent 

MNEMONIC: MCODIFYJ StateMent NuMber [/StateMent NuMberl 

DESCRIPTION: Provides a Means of editing the ASCII text of a 
stateMent, When the MODIFY coMMand is entered 
with an existent stateMent nuMber AID lists the 
stateMent. Any character editing May now be 
done by entering a key letter under the coluMn 
to be edited. This editing feature allows 
inserting, replacing or deleting characters, 
After the edlt is coMplete the operator May 
delete the old stateMent nuMber and add the new 
by siMply pressing ENTER, or he May leave the 
old stateMent intact and add the new by entering 
"J" (Meaning JOINI. If More than one edit type 
is entered only the first edit type is 
acknowledged. Any Modify May be aborted by 
entering '1 A". 

ALLOWED IN: Entry Mode Only 
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EXAMPLE CS) 1 

> 100 MiO 

10 LET A1•4 
IACOI (INSERT ACOll 

10 LET AAC0>1•4 
RFOR <REPLACE LET WITH FORI 

10 FOR AACOl:•4 
DDDD <DELETE FOR I 

10 AACOl:•4 
CENTER I 
> 100 

> 100 M30 

30 .ABC 
R50 

(REPLACES STATEMENT 101 

50 .ABC 
CENTER I (DELETES STATEMENT 30, ADDS STATEMENT 501 
) 100 

-or-
) 100 MSO 

50 .ABC 
Ri 
lSO .ABC 

COMMANDS 

J <PRESERVES STATEMENT 50, ADDS STATEMENT 1501 
> 160 

3.18 PURGE 

OPERATION NAME: Purge a Flle 

MNEMONIC: PURGE fllenaMe 

DESCRIPTION: ReMoves the file "filenaMe" froM the 
Diagnostic/Utillty Disc directory. See the 
Dlagnostlc/Utlllty SysteM ERB for details. 

ALLOWED IN: Entry Mode or Pause Mode but not Internal Break 
Mode <Bee Pause Mode Input) 
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EXAMPLE<£»: 

3. l.9 REN 

) 10 PURGE TEST CReMoue the file TEST froM the 
d.i.rectory) 

OPERATION NAME: RenuMber StateMents 

MNEMONIC: REN tel 

DES CR IP TI ON: 

ALLOWED IN: 

EXAMPLECS): 

441.C-· 16 

where c=CstateMent Multiple >=1 and default is 10) 

RenuMbers the existing stateMents as specified 
by the stateMent Multiple. If the renuMbering 
will exceed 9999 an error is reported and a new 
nuMber Must be entered. All references to 
StateMent nuMbers are also changed to reflect 
the new StateMent nuMbers. 

Entry Mode Only 

> l. 0 

> 20 GOTO 30 

> 30 PAUSE 

> 40 REN 

> 40 LIST 

) i () 

> 20 GOTO 30 

> 30 PAUSE 

> 40 REN3 

> i~~ LHlT 

3 

6 GOTO 9 

9 PAUSE 

} 12 

CDEFAULTS TO STATEMENT INCREMENTS OF 
10 WHICH MEANS THE PROGRAM DOESN'T 
CHANGE J.N THIS EXAMPLE l 
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3,;>.o RST 

OPERATION NAME: Reset 

MNEMONIC: RST 

DESCRIPTION: Resets all executlon state flags to the default 
state: 

- Error Pause ls enabled CEEPS CoMMand) 

- Error Messages unsuppressed CEEPR CoMMand> 

- Non-Error Messages unsuppressed CENPR CoMMand> 

- Non-Error Pauses enabled CENPS CoMMand> 

ALLOWEI> IN: Pause Mode Only 

3. 21. RUN 

OPERATION NAME: Initiate Execution 

MNEMONIC: RUN EPil,E, CP2H, EP3lll 

DESCRIPTION: Causes the resident AID prograM to initiate 
execution froM the lowest nuMbered stateMent 
regardless of the state of executlon. Up to 
three paraMeters CPi/P31 May be passed into the 
RUNPARAMi/3 Reserved Variables for use by the 
prograM (additional paraMeters are ignored>. The 
paraMeters are dellMlted by coMMOS and are 
assuMed to be declMal integers unless preceded 
by a Y. or ! (see Special Characters>. Default 
paraMeters are asslgned the value 0. AID resets 
all variables, buffer pointers and indicators to 
their default values except the LOOP and TEST 
flags and inforMation. 

ALLOWED IN: Pause Mode or Entry Mode 
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EXAMPLE<Sl1 

3.22 SAVE 

100 RUN .RUNPARAM1 THRU RUNPARAM3 • 0 

<ATTENTION) 

Break in StateMe.nt 20 

> RUN 

This sequence would re.start prograM execution 

-- or 

>RUN 1 1 ,3 <THE FIRST PARAMETER <RUNPARAM1) IS 
ASSIGNED THE VALUE l AND 
THE THIRD <RUNPARAM3J THE VALUE 31 

OPERATION NAME1 Save PrograM 

MNEMONIC: SAVE filenaMe C,revision level] 

DESCRIPTION: Allows the operator to save the resident AID 
prograM, in binary, on the disc via DUS (also 
see. the LOAD coMMandJ. Nothing is altered in 
the AID prograM and, after the SAVE is 
coMpleted, AID returns to the entry Mode. If the 
optional revision level ls entered fllenaMe will 
have that revision, If no revision ls entered 
filenaMe will be assigned a 00.00 revision 
level. 

441C- 18 
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ALLOWED IN: 

EXAMPLE<S>: 

3. 2;5 SEPR 

COMMANDS 

(i) Insert another Dlagnostic:/Utllity diskette 
which has More space 

<2> SAVE the current AID prograM on the second 
dhketU 

(3) Re-insert the original Diagnostic/Utility 
diskette 

(4) Use PACK coMMand to atteMpt to open-up 
spac:e 

<S> Re-insert the second Diagnostic/Utility 
diskette 

(o) LOAD the prograM 

<7> Re-insert the first Diagnostic/Utility 
diskette 

(8) SAVE the prograM 

Entry Mode Only 

> 1280 SAVE TEST, 01.02 

PROGRAM SAVED <ANY OTHER MESSAGE INDICATES 
------------- NO SAVE OCCURRED) 

> 1280 (SUCCESSFUL SAVE! ANY VALID COMMAND 
OR STATEMENT MAY BE ENTERED> 

OPERATION NAME: Suppress Error Printout 

MNEMONIC: SEPR 

DESCRIPTION: Suppresses error Messages and error pauses* until 
an EEPR or RST coMMand is acknowledged. 

NOTE: Default is error print enabled. 
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ALLOWED IN: Pause Mode Only 

EXAMPLE<S>: > 110 RUN 

(ATTENTION> 

Break in StateMent 20 

SEPR 

* These error Messaaes and error pauses are those contained in the 
EPRJ.NT and PRINTEX StateMents only. 

3.24 SEPS 

OPERATION NAME: Suppress Error Pause 

MNEMONIC: SEPS 

DESCRIPTION: Suppresses error pauses* froM occurring. The RBT 
and EEPS CoMMands will override this condition. 

NOTE: Default is error pause enabled. 

ALLOWED INi Pause Mode Only 

EXAMPLE<S>: > 110 RUN 

<Attention) 
Break in StateMent SO 

SEPS 

* These pauses are those contained in the EPRINT and EPAUBE 
stateMents only. 
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3.25 SET 

OPERATION NAME: Set New StateMent NuMber 

MNEMONIC: SET StateMent NuMber 

DESCRIPTION: Allows the operator to set the current stateMent 
nuMber to any valid stateMent nuMber. If an 
existing stateMent nuMber is encountered while 
sequencing because of the SET coMMand a warning 
Message is issued which inforMs the operator 
that a valid stateMent entry will delete the 
existing stateMent. 

ALLOWED IN: Entry Mode Only 

EXAMPLE<Sl: > 10 LET A: =4 

> 20 INC 

> 20 SET 8 

8 LET B:=4 

9 GOSUB SO 

%%WARNING - NEXT STATEMENT ALREADY EXISTS** 

> 10 SET 20 <RETURN TO ORIGINAL STATEMENT ENTRY 
STATEMENT 10 IS NOT ALTERED) 

> 20 

A typical application would be: 

> SO GOSUB 900 

> 60 SET 900 

>900 .BEGIN SUBROUTINE 

1010 RETURN .END SUBROUTINE 

> 1020 SET 60 

60 <RETURN TO ORIGINAL MAIN PROGRAM ENTRIES> 
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3.26 SNPR 

OPERATION NAME: Suppress Non-Error Printout 

MNEMONIC 1 SNPR 

DESCRIPTION! Suppress non-error Messages* on the Console. The 
RST and ENPR CoMMands will override SNPR. SNPR 
sets the Reserved Variable NOINPUT to true and 
does not allow INPUT<B> stateMents to be 
executed. 

ALLOWED IN: 

EXAMPLE ( S) : 

NOTE1 Default is non-error print enabled. 

Pause Mode Only 

> 110 RUN 

<ATTENTION) 

Break in StateMent 40 

SNPR 

* These Messages are those contained in the PPRINT and PRINT 
stateMents only. 

3.27 SNPS 

OPERATION NAME: Suppress Non-Error Pauses 

MNEMONIC: SNPS 

DESCRIPTION! Suppresses non-error pauses* during AID prograM 
execution. 

NOTE: Default is non-error pause enabled. 
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----------------------------------------------------------------------
ALLOWED IN1 

EXAMPLE<S>1 

Pause Mode Only 

> iiO RUN 

<ATTENTION> 

Break in StateMent 40 

SNPS 

* These pauses are those found in the PPRINT and 
PAUSE StateMents only. 

3.28 so 

OPERATION NAME: Shut off streaMing 

MNEMONIC: SO 

DESCRIPTION: StreaMing is not iMpleMented1 SO acts like EXIT. 

3.29 TEST 

OPERATION NAME: Section Test Select 

MNEMONIC: TEST I+ or -llXll/Yl,Zll 
TEST ALL 

DESCRIPTION: Allows the operator the capability of externally 
selecting prograM sections to be executed. The 
optional + or - adds or deletes the following 
test sections froM the current test section bit 
Maski absence of the + or - deletes all existing 
test section bit Masks before continuing, The 
optional slash (/) indicates inclusive sections 
1.e.- 3/S Means test sections 3, 4, s. The 
optional COMMa <,> indicates separate test 
sections (i.e. i,3,S Means test sections i and 3 
and S>. Section nuMbers May be entered in any 
order but the section nuMber Must be greater 
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then 0 and less than 49. Whenever TEST ls 
entered with paraMeters the Reserved Variables 
SECTIONSl/3 are set with bit Masks correlating 
to the section nuMbers (see Reserved Variable 
SECTIONSl/3) and the Reserved Variable NEWTEST 
is set to true (see Reserved Variable NEWTESTl. 
If TEST is entered without paraMeters the 
NEWTEST Reserved Variable ls set to false and 
the bit Masks in Reserved Variables SECTIONSl/3 
are set to all ones, If TEST ALL is entered all 
Test Sections are selected (i.e. All bits in 
SECTIONSl,SECTIONS2 and SECTIONS3 are set). 

ALLOWED IN: Pause Mode Only 

EXAMPLE)Sl: 
> TEST 1/3,S,7,9/ii 

or 
TEST iO 

or 
TEST 

TEST + 4 

TEST - 6 

<INDICATES SECTIONS l,2,3, 
S,7,9,iO AND ll ARE SELECTED> 

<INDICATES SECTION lO 
IS SELECTED) 

(SETS THE NEWTEST RESERVED 
VARIABLE TO FALSE> 

(ADD TEST 4 TO THE TEST 
SECTION BIT MASKI 

(REMOVE TEST 6 FROM THE 
TEST SECTION BIT MASKI 

See the Reserved Variables SECTIONSi/3 and NEWTEST and the 
stateMent SECTION for further exaMples and explanations. 

441C- 24 JUN 10, 1980 



STATEMENTS - NON-1/0 

4.0 AID STATEMENTS CNON I/Ol 

The AID stateMents available to the operator are listed, in 
detail, in this section. The forMat for each stateMent 
explanation is: 

OPERATION NAME: General phrase of what the stateMent does. 

MNEMONIC: The forM that the stateMent would be called in. 

DESCRIPTION: 

EXAMPLES: 

4.i ASSIGN 

A detailed explanation of the stateMent•s 
function. 

One or More exaMples using the stateMent. 

OPERATION NAME: Assign Data to Buffer 

MNEMONIC: ASSIGN data bufferCeleMentll,Crepeat 
factorll,datal l,data2l.,., ,[dataNl 

DESCRIPTION: Stores data into a data buffer. The word datai 
is stored into data buffer CeleMentl and, if 
included, data2 is stored in data buffer 
CeleMent+ll, and so on through dataN, which ls 
stored in data buffer CeleMent+N-1), If repeat 
factor ls included the data pattern ls repeated 
repeat factor tlMes. Datal through dataN Must 
be nuMerlc constants. 

> iO DB AA,100,%SS .INITIALIZE AA TO %SS 

> 20 ASSIGN AA<SO>,S,10,1s,20,2s,30,3S 
CAACSO>=S, AACSil•iO, . , . AACS6l•3Sl 

> 30 ASSIGN AAClOl,CiOl,!FF 
CAACiOI THROUGH AAC191l•!FF> 

> 40 ASSIGN AAC80l,CSl,3,7 
CAAC80l=3, AAC811•7, AAC82l•3, AAC83l•7 ... AAC89)•7l 

> SO LET A:•BO,F:•S 

l 60 ASSIGN AACAl,CFl,3,7 .IDENTICAL TO STATEMENT 40 
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4.2 llUMP 

OPERATION NAME! BUMP PQSS Counter 

MNEMONIC 1 BUMP C i IC HI 

DESCRIPTION1 IncreMents the Reseryed VariGble PASSCOUNT 
<unless the H paraMeter is used) and then prints 
thGI pass count on the Console. The pass counter 
<Reserved Variable PASSCOUNT> is initialized to 
zero whenever a RUN CoMMand is issued. Printing 
May be suppressed by a SNPR CoMMand and, if the 
optional seMi-colon follows BUMP, no return-line 
feed will be issued after the pass counter value 
ls printed, The PASSCOUNT is liMited to 32767. 

EXAMPl..ES(2) 1 

4,3 CB 

> 10 BUMP H 

> 20 RUN 

END OF PASS 0 <NOTE- PASSCOUNT is still 0 after the 
------------- print because of the H paraMete 

---or---

> 10 BUMP; 

> 20 PRINT "FOUND A BUG!!" 

> 30 RUN 

END OF PASS 1 FOUND A llUG!! 

OPERATION NAME1 CoMpare Buffers 

MNEMONIC1 CB Buffer 1, Buffer 2, l..ength of CoMpGre 

DESCRIPTtON1 Provides a fast coMpGrison between the contents 
of two buffers <two string buffers or two data 
buffers), If the buffer areQs coMpare, the 
Reserved Variable INDEX ls set to -1. 
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Variables). 

The length of the coMpare is in words (liMit 
32,767) if coMparing data buffers and bytes if 
coMparing string buffers. 

EXAMPLE ( S > 1 

S CB AA<10l, 88(10>, 10 

) 10 

) iS IF INDEX<> -1 THEN 200 

> 20 CB &CC<S>, &DD<tO>, 6 

> 25 

> 30 IF INDEX = -1 THEN 100 

COMPARE AA<10>-AA<19) 

WITH 88(10)-88(19), 

REPORT ERROR ROUTINE AT 200 

COMPARE BYTES S-10 OF &CC 

TO BYTES 10-15 OF &DD 

IF INDEX "' -1 THE:N COMPARE 

> 35 WAS GOOD 

NOTE: If a CoMpare Error occurs in stateMent 20, the prograMMer 
is responsible for reMeMbering that the buffer eleMents 
are offset <i.e., &CC<S> is coMpared to &DD<10>, not 
&DD<Sll, 

4.4 . (COMMent) 

OPERATION NAME: CoMMent String 

MNEMONIC: <period) 

DESCRIPTION: Allows entry of coMMent strings as stateMents or 
following stateMents. Any entry following a 
period(,) will be interpreted as a coMMent 
string for the pending line (the only exceptlon 
is a perlod inside a string>, COMMents should 
be kept short, concise and used sparingly since 
they can only be Maintained as source data thus 
consuMing a lot of user space. 

EXAHPLE<S> 1 

> 10 , THIS IS 

> 20 .A COMMENT STRING. 
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> 30 GOTO 40 .THIS IS A COMMENT STRING 

> 40 PRINT "STOP.THEN GO" 

CThls does not lndlcate a coMMent string> 

4.S DB 

OPERATION NAME: Define Buffer 

MNEMONIC: DB NaMe, Length C,asslgnMent datal 

DESCRIPTION: Declares a buffer wlth a two <alpha) character 
naMe CAA, BB, . , .ZZ> and a buffer length up to 
the allowable space available* Cseii MAXMEMORY 
under Reserved Varlables), The paraMeter length 
ls interpreted as a nuMeric (0 will delete the 
buffer>. The only assignMtrnt d<lta allowed at 
declaration ls a string assignMent for string 
buffers (see exaMple> or nuMeric or variable for 
data buffers where the entire buffer is stored 
with that nuMeric or varlable value. DynaMic 
allocation of buffers is allowed, but May cause 
large overhead in executlon tiMe since existlng 
buffers are "packed" to allow rooM for a new 
buffer. PynaMic allocation will leave the 
existing eleMent values unchanged. 

EXAMPL.ECS>: 

> iO DB AA, 100 

> 20 DB g,AA, 10 

.DECLARES THE BUFFER AA AS 100 WORDS 
LONG 

.DECLARES THE STRING BUFFER g,AA AS 

.10 BYTES LONG CNOTE AA AND g,AA 

.ARE SEP.ARATE BUFFERS>. 
> 30 DB g,cc,100,"START".EACH SEQUENTIAL s BYTE SET OF g,cc 

> 40 DB CC, 100, 

> SO DB CC, iiO 

> 60 DB CC, 0 

.CONTAINS START 

.STORES 0 IN ALL iOO ELEMENTS OF CC. 

.REALLOCATE CC TO iiO WORDS 
(FIRST iOO ELEMENTS INTACT) 

.DELETES BUFFER CC 

*A 11Mit of 32,767 words is set for data buffers. Strlng buffer 
length is liMited to 6S,S36. 
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4.6 DELAY 

OPERATION NAME: Delay 

MNEMONIC: 

DESCRIPTION: 

DELAY increMent 

Prouides a delay of prograM execution in 
approxiMately 91.43* Microsecond increMents, 
The MGXiMUM delay lncreMent ls 6S,S3S (S.99 
seconds>. 

*Based on current systeM clock. 

F.XAMPLE<S>: 

) 60 DELAY 10 <SUSPENDS PROGRAM EXECUTION FOR 
914.3 MICROSECONDS> 

> 100 DELAY 1 <SUSPENDS PROGRAM EXECUTION 
91.4 MICROSECONDS> 

EXAMPLE CS) : 

> 120 DELAY A <SUSPEND FOR Ax91.4 MICROSECONDS> 

4.7 ENABLE 

OPERATION NAME: Enable Errors 

MNEMONIC: ENABLE 

DESCRIPTION: Re-enables prograM execution error reporting 
previously disabled by a SUPPRESS stateMent or 
the COMMands SEPR and SEPB. 

EXAMPLE<S>: > 100 ENABLE CANY SUBSEQUENT ERROR WILL NOW BE 
REPORTED DURING PROGRAM EXECUTION> 
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4,8 ENI> 

OPERATION NAME: Stop PrograM 

11NEMONIC I ENI> 

DESCRIPTION1 Indicate• the end of the exi•ting prograM execution, 
END May be used anywhere in the prograM end doe• 
not have to be the la•t •tateMent, 

EXAMPLE($) 1 

4.9 EPAUSE 

> 10 LET A1•4 

> 20 PRINT A 

The above prograM i• identical in execution to1 

> 10 LET A:•4 

> 20 PRINT A 

> 30 END 

END May be used anywhere to terMinate the prograM 

S L.ET A :=4 

> 10 GOSUB 30 

> 20 END 

> 30 LET A:=A + 1 

> 40 PRINT A 

> SO RETURN 

.END PROGRAM AFTER GOSUB 30 

OPERATION NAME: Error Pause 

MNEMONIC: EPAUSE 

DESCRIPTION: Creates an unconditional pause in the execution of 
the resident prograM. This stateMent ls suppressed 
only by the SEPS COMMand and SUPPRESS stateMent. 
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EXAMPLECS)1 > 10 EPAUSE 

> 20 RUN 

<Any valid coMMand May be entered) 

4.lO EPRINT 

OPERATION NAME1 Pr1nt Error Message to Console 

HNEMONIC1 EPRINT C*l Cstrin; l,Cor;>I lstrin;l etc.l 

DESCRIPTION1 Enables dota,print spacin;t or strings to be 
output to the Console. This stateMent Must be 
used to print error Messages only <see PRINT for 
non-error Messages), This stateMent will only 
be suppressed by the SEPR COMMand and SUPPRESS 
stoteMent. The optional <*> disables the pause 
following the print. If the Reserved Variable 
STEP is greater than zero the error Message is 
preceded by a STEP nuMber Message (See Reserved 
Variable STEP). 

EXAMPLE<S>1 

) 10 EPRINT ~BB<0,7) .~BB PREVIOUSLY SET TO "BAD UNIT" 

> 20 EPRINT * ~BB<0,7) 
> 30 RUN 

BAD UNIT CREATED BY STATEMENT 10 

> GO 

~AD UNIT CREATED BY STATEMENT 20 

END OF AID USER PROGRAM 

--or--

> 10 EPRINT "DATA WORD "JAJ "IS"; !BB(JI;" SHOULD BE "I !CC<JI 

> 20 RUN 

DATA WORD s rs !FBD4 SHOULD BE !F7D4 
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# See Print Spacing under Special Character$, 

4. ii FILENAME 

OPERATiON NAME: Set FilenaMe 

MNEMONIC: FILENAME string buffer C,offsetl 

DESCRIPTION: Specifies the filenaMe* pointed to by the string 
buffer paraMeter be used ln future file access 
stateMents. The optional offset ls the sector 
nuMber froM the start of the file to start 
subsequent file accesses froM (default is 0). 
The string pointed to in this stateMent Must 
contain a valid and existent f ilenaMe during 
execution and Must terMinate ln a space or !FF 
chatacter, Also see the CREATE COMMand and the 
READFIL.E and WRITEFll.E stateMents and F'll.EINFO 
and FILELEN Reserved V•Jt0 l•1bles. 

EXAMPl.E(Sl: 

) 10 DB •AA,9,"FNAME123 " 

> 20 FILENAME •AA<O> 
<ALL FUTURE F'ILE REFERENCES WILL ACCESS THE FILE 

NAMED FNAMEi23l 

-or·-

> 100 FILENAME •AA(2),S 
<ALL FUTURE FILE REFERENCES WILL ACCESS THE FILE 

NAME AME123 STARTING FROM THE bTH SECTOR 
I.E.-SECTOR S OF THE FILE> 

* The flle "fllenaMe" MUst reside on the Diagnostlc/Utillty 
Dlsc being used and Must be a valid fllenaMe as specified 
by the Dlagnostlc/Utlllty SysteM ERS. 
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4.12 FOR-STEP-UNTIL 

OPERATION NAME: For-Step-Until 

MNEMONIC: FCORJ assignMent exp CSTEP expl UNTILCor TO> 
terMinator exp 

DESCRIPTION: Provides a Means of repeating a group of 
instructions between the FOR stateMent and a 
subsequent NEXT stateMent using a variable as a 
counter (the variable cannot be a string buffer 
eleMent), The STEP paraMeter is an optional 
increMent of the FOR variable with a default of 
1. The FOR-NEXT sequence is repeated until the 
terMinator expression value is exceeded* by the 
FOR variable value. FOR stateMents May be 
nested. Note that no execution occurs in the FOR 
stateMent after the initial execution. Note 
also that UNTIL or TO May precede the terMinator 
expression but UNTIL will always be listed. 

EXAMPLE($): 

> 10 FOR I: 

> 100 NEXT 10 

-or-

S to SO .WILL EXECUTE THE STATEMENTS 
.BETWEEN 10 AND 100 <46 TIMES> 
.WITH I=S THRU I=SO STEPPING 
, ONE AT A TIME 

> 10 FOR AAC2l:• -S TO SO 
CAA<2l WILL STEP -S,-4,-3,-2,-1,0,1., .SO> 

> 100 NEXT 10 
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•If the STEP value is negative the sequence will repeat until the FOR 
Yalue is less then the UNTIL Yalue, 
<Note1 The FOR loop always executes at least once.> 

4,U GOSUB 

OPERATION NAME1 Go to Subroutine 

MNEMONIC1 GCOSUBJ StateMent 

DESCRIPTION1 Allows the prograM to enter a subroutine and then 
return to the next sequential stateMent* after the 
GOSUB stateMent. Neitlng subroutines is allowed 
to 20 leYels. 

EXAMPLE<S> 1 > 10 GOSUB SOO 

) 20 

490 GOTO 600 

> 500 LET A:=A+1 

> 510 PRINT AJ 

> 520 RETURN 

.GO TO THE SUBROUTINE STARTING 

.AT STATEMENT 500, 

,JUMP AROUND THE SUBROUTINE. 

.THIS SUBROUTINE 

.WILL INCREMENT A 

.PRINT IT ON THE CONSOLE AND THE 

, RETURN CONTROL TO THE STATF.:MENT 

.FOLLOWING THE GOSUB WHICH CAUSE 

. TRANSFER OF CONTROL TO 500, 

*See the Reserved Variable OFFSET for returning to other stateMents. 
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4,14 GOTO 

OPERATION NAHE1 GO TO (Unconditional Branch) 

DESCRIPTION1 Allow• th• progroM to branch unconditionally to 
another •tattMtnt nuMber, 

EXAHPLECS)1 > 10 GOTO SO .TRANSFER CONTROL TO STATEMENT 5 

4,iS IF-THEN 

OPERATION NAHE1 If-Then Control 

HNEHONIC: IF exp CCSPECIAL OPERATOR expJCSPECIAL OPERATOR expl 
THEN stoteMent nuMber 

DESCRIPTION: Allows the executing prograM to eYaluate "exp" 
and If it's true <non-zero>* to transfer control 
to the stateMent nuMber specified, "Exp" MOY be 
a siMple variable, data buffer eleMent, 
assignMent or expression, Expressions May be 
separated by o special relational operator not 
allowed in any other expression, The allowable 
special operators ore: 

GT <greater than> 
LT <less than> 
GE <greater than or equal to) 
LE <less than or equal to> 
NE <not equal to) 
EQ <equal to> 

WARNING 

String buffers are handled as data buffers in 
this Mode, i.e., &AACO>:=S would store &AACi) 
with s. 

EXAMPLE<S>r 

Each expression is evaluated and then tested 
Cleft to right> with the special operator. The 
result(s) of the special operator evaluation(s) 
is logically ANDed and if the overall result ls 
true, control is transferred to the THEN 
stateMent. Up to three expressions are allowed. 
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> 10 IF AA<2> THEN SO .IF AA<2> IS TRUE <NON-ZERO> GO 
TO SO 

>SO IF B1=C THEN 30 .THE ASSIGNMENT IS EXECUTtD THEN 
.EVALUATED. 

> 70 IF A OR B THEN 30 ,THE EXPRESSION "A OR B" IS 
.EVALUATED. 

> 80 IF 14 LE A1=A+i LE 20 THEN 120 
.TEST IF A+i IS BETWEEN 14 AND 
20 INCLUSIVE. 

> 90 IF A:=A+i GE B:=B+1 GE C:=C+i THEN 200 
.TEST IF <A+i>>=<B+i>>=<C+i) 

>100 IF 1 LT B LT 100 THEN 20 
.TEST IF B IS BETWEEN 1 & 100**· 

*See IFN StateMent for the reverse branch condition. **Note that 
stateMent 100 would not execute the saMe a• IF iCBC100 THEN 20 
which executes as "IF<iCBICiOO THEN 20" where the result of 1CB 
will equal -1 or O. 

4.16 IFN-THEN 

OPERATION NAME: IF-NOT-THEN 

MNEMONIC: IFN exp THEN stateMent 

DESCRIPTION: Identical to the IF-THEN stateMent (see IF-THEN> 
except the expression "exp" ls tested for 
falsity in deterMlning if control is passed to 
the label •stateMent•. The .expression val~e is 
not altered by the NOT function. 

EXAHPLE(S)1 

> 10 IF i LE A LE 14 THEN 20 
.IF A IS BETWEEN 1 AND 14 GOTO 20 

> 20 IFN i LE A LE 14 THEN 20 

--or--

> 10 IF A THEN 20 

> 20 IFN A THEN 20 
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4.17 INPUT 

OPERATION NAME1 Input Data 

MNEMONIC: INPUT x,Cyl, ... Cnl 
I x,CyJ, .. Cnl 

DESCRIPTION: Provides capability OT receiving operator input 
TroM the Console and assigning that input to a 
variable(s). x May be a slMple variable, bUTTer 
eleMent, string bUTTer or Reserved Variable, 
When executing, input proMpts with a ? or ?? to 
signiTY an input is expected <see Special 
Characters), Each input value Must be separated 
by a coMMa. Inputs May be an ASCII character 
but not ! or X alone. Also change ln character 
type will terMinate input but not necessarily 
report an error. Additional input beyond the 
expected is ignored. All ASCII characters are 
shiTted to upper case. See the Reserved 
Variable INPUTLEN Tor deterMining the character 
length OT the input. 

EXAMPLECS>: 

10 INPUT A 

30 INPUT AAC2) 

40 INPUT &BBC2,6> 

SO INPUT A,B,C 

60 INPUT A 

70 RUN 

%7776 

!F4 

HELLO 

.VALUE INPUT FROM THE CONSOLE IS 

. INTERPRETED AND THEN STORED 

.IN A 

.AAC2> WILL BE STORED WITH THE 

.INPUT VALUE . 

. ELEMENTS 2 THROUGH 6 OF STRING BUFFER 
.&BB WILL READ THE FIRST S CHARS INPUT 
.FROM THE CONSOLE. STRING BUFFERS MUST 
.BE USED IF ASCII INPUT IS REQUIRED . 

. THE OPERATOR MUST INPUT THREE 

.NUMERIC VALUES <SEPARATED BY COMMA 

.DELIMITERS> TO BE ASSIGNED TO A, 

.B AND C 

<STATEMENT 10 EXECUTION A:,.%7776) 

<STATEMENT 30 EXECUTION AA<?' i=!F4l 

<STATEMENT 40 EXECUTION &BBC2,6l:= 
"HELLO") 
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7 2,4 

?? 8 

7 B 

<STATEMENT SO EXECUTION A:=2, 8:=4> 

<STATEMENT SO HORE INPUT REQUIRED 
C1•8) 

<STATEMENT 60 EXECUTION A:•%i02> 

4.18 INPUTB 

OPERATION NAHE1 Input for buffers 

MNEMONIC: INPUTB XX<N> 

DESCRIPTION: This stateMent allows Yariable length nuMeric 
input into a buffer, XX<N> is the first buffer 
eleMent. CoMMas May replace data to suppress 
input into that eleMent. String buffers are not 
allowed. 

EXAHPLE<S> 1 

> 10 DB XX,7,9 

> 20 FOR I 1 •0 UNTIL 

> 30 PRINT XX<I>JiJ 

> 40 NEXT 20 

> 4S PRINT 

> so INPUTS XX(O) 

> 60 FOR I :=O UNTIL 

> 70 PRINT XX<I>JiJ 

) 80 NEXT 60 

) 90 RUN 

9 9 9 9 9 9 9 
1 ,,2,3,,S 
9 9 2 3 9 s 9 

.Fill XX with nines 

6 .Print initial XX contents 

.Get input data froM operator 

6 .Print XX contents wlth input Yalues 

Note that XX<O>, XX<i>, XX<4> and XX<6> are not changed by the input, 
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4.19 LET 

OPERATION NAME1 AssignMent 

MNEMONIC: CLETJ variable:• Any variable, nuMeric, expression 
or string 

DESCRIPTION1 Allows assignMent to a variable, data buffer or stri 
buffer the value of any variable, nuMeric, expressio 
or string. 

EXAMPLE<Sl: 

> 10 LET A:=iO 

> 20 LET C 1 =ll+E 

> 30 LET AA<2>1=IF 

> 4S LET A1•C1=4 

> 49 LET A1•4,B1•7 

> SO LET AA<4>1=B 

.A IS ASSIGNED THE VALUE DECIMAL 10, 

.C IS ASSIGNED THE SUH OF D+E. 

.ELEMENT 2 OF THE BUFFER AA IS ASSIGNED 

.THE HEXADECIMAL VALUE F . 

. MULTIPLE VARIABLE ASSIGNMENTS ALLOWED. 

.MULTIPLE EXPRESSION ASSIGNMENTS 
ALLOWED . 

. ELEMENT 4 OF BUFFER AA IS ASSIGNED 

.THE VALUE OF THE B VARIABLE. 

> 60 LET &AA ( S, 9 > 1 •"'HELLO" 
.&AA<S,6l•HE, &AA<7,8l=LL, &AA<9>=0 

> 70 A1=10 .IDENTICAL TO STATEMENT 10* 

> 80 LET A1=B<C .A=-1 if B<C else A=O 

*The LET keyword May be oMitted but a subsequent list will display it 

4.20 LOOP1'0 

OPERATION NAME1 Conditional Loop Branch 

HNE:MONIC1 

DESCRIPTION 1 

EXAMPLE<S>: 

LOOPTO label 

Causes a branch to the stateMent specified in label 
if a LOOP CoMMand was previously issued otherwise no 
action occurs. 

> 100 SECTION 1,200 

441D- iS 



STATEMENTS - NON-I/O 

> 200 SECTION 2,SOO 

> 500 LOOPTO 100 . Go to 100 if LOOP flag is set. 

4.21 LPOFF/LPON 

OPERATION NAME: Control offline listing 

MNEMONIC: LPOFF/LPON 

DESCRIPTION1 Print stateMents norMally have their ou~~t 
directed to the Console. LPON stateMents May be 
used to direct the print output to the line 
printer*· LPOFF will direct the output back to 
the Console. 

EXAHPLE<S>: > 10 PRINT "This will go to the Console" 

> 20 LPON 

> 30 PRINT "This will go to the line printer" 

> 40 LPOFF 

> SO PRINT "This will also go to the Console" 

> 60 RUN 

* If no line printer exists the print will default back to the Conso 
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4. 22 NEXT 

OPERATION NAME: End of For-Next loop 

MNEMONIC: NEXT x 
N x 

DESCRIPTION: Speclfles the end of a For-Next set of stateMents 
where x Must be the stateMent nuMber of a respectlve 
FOR sta teMen t' 

EXAMPLE($): > 10 LET J:=S 

> 20 FOR K:•l UNTIL 20 

> 30 LET BBCK>:•J, J:•J+S 

> 40 NEXT 20 

This set of state11ents would store BBCi>•S, BBC2>=10 
, , .BB(20)=l.OO. 

4.23 NOCHECKS 

OPERATION NAME: No Checks Enabled 

MNEMONIC: NOC:HECKS 

DESCRIPTION: Gives the prograMMer the ability to disable tiMe 
critical execution error checks*· This 
stateMent would typlcally be the first stateMent 
in a "finished known good" prograM so that the 
execution overhead of prograMMing checks ls 
alleviated Cl.e. bounds violations, 
uninitialized DB, etc. needn't be checked), The 
"checks" condition is always enabled until this 
stateMent is encountered and then "no checks" 
are done until execution is coMplete. 

EXAMPLECSl: 

> 10 NOCHECKS 

> 20 DB AA,100 

> 30 LET BB(i00):•12 

(Buffer area overflow not checked> 

(Bounds and buffer declarations 
not checked) 
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* If a catastrophic error occurs in the "no checks" Mode 
the results are unpredictable. 

4.24 PAGE 

OPERATION NAME: Page Eject 

MNEMONIC : PAGE 

DESCRIPTION; Issues a page eject to the printer device during 
LISTlng. During execution this stateMent 
executes as a coMMent. 

EXAMPLE<S>: ) 100 .END OF SECTION X 

> HO PAGE 

> 120 ,BEGIN SECTION Y 

> 130 L PRINTER 100/120 

<Listing of Line Printer looks like the following) 

iOO .END OF SECTION X 

<Page Eject) 
120 .BEGIN SECTION Y 

4.25 PAUSE 

ClPERATION NAME: Non-Err or Pause 

MNEMONIC1 PAUSE 

DESCRIPTION: Creates an unconditional pause in the execution 
of the AID user prograM. This stateMent is 
suppressed only by the SNPS coMMand. After a 
proMpt character <>> is printed on the console 
the operator May enter any valid coMMand. 

EXAMPLE(S): > 10 PAUSE 

> 20 RUN 
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<Enter any valid COMMand) 

4.26 PPRINT 

OPERATION NAME: Pause Print 

MNEMONIC: PPCRINTl C*l string C; <or , ) l Cstringl Cetc,) 

DESCRIPTION: PPRINT is identical to the PRINT stateMent 
except after the print a pause occurs. PPRINT 
Moy be suppressed by SNPR and the pause MOY be 
suppressed by SNPS. The optional <*> will 
suppress the pause which follows the print. If 
the Reserved Variable STEP ls greater than zero 
the Message string is preceded by a STEP nuMber 
Message <See Reserved Variable STEP>. 

EXAMPLECS> 1 > 10 LET A:=S 

> 20 PPRINT "BAD GUY IN";2;A 

> 30 RUN 

BAD GUY IN S 

<pause Mode) 

-or·-

> 10 PPR INT * "TOO LATE NOW·!!" 

> 20 RUN 

TOO LATE NOW! ! 

END OF AID USER PROGRAM 

> 20 

.SUPPRESS PAUSE 
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4.27 PRINT 

OPERATION NAME: Print to Console without Pause 

MNEMONIC: PRtINTl [string] t1 Cor ,ll [string] etc. 

DESCRIPTION: Enables data, print spacing* or strings to be 
output to the list device. This stateMent Must 
be used to print non- error Messages only (see 
EPRINT or PRINTEX for error Message reporting>. 
This PRINT will only be suppressed by the SNPR 
coMMand. PRINT strings May be concatenated with 
C;I to suppress return- line feed or <,>which 
generates a return-linefeed. 

EXAMPLECSI: > 10 PRINT 11 A"J2; 11 BC","DE"53J"FGH" 

> 20 RUN 

A BC 

DE FGH 

-or-

> 10 DB &AA,10,"ABCDEFG" 

> 20 PRINT &AA<3,6l;2;&AA<0,2> 

> 30 RUN 

DEFG ABC 

> 30 

* See PRINT SPACING under Special Characters. 
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4.28 PRINTEX 

OPERATION NAME: Print Error without Pause 

MNEMONIC1 PRINTEX Cstrlngl C; Cor ,Jl Cstrlngl etc. 

DESCRIPTION: PRINTEX is identical to PRINT except that it is 
suppressed by SEPR like EPRINT <see PRINT for 
further details). 

EXAMPLE< SJ: ) 10 PRINTEX "ABC"1"DEF"12;"GHI" 

> 20 RUN 

ABCDEF GHI 

> 20 

4.29 RANDOM 

OPERATION NAME: Generate RandoM NuMbers 

MNEMONIC: RANDOM C(arguMent)J varlablei C,variableNl 

DESCRIPTION: Generates randoM integers (-37,768 to 32,767) 
froM an arguMent <optional) and stores theM into 
the variables specified Cvariabll to variableNJ. 
If the argueMent is not included the randoM 
sequence continues norMally, otherwise the 
randoM generator is preset to the arguMent. The 
randoM generator will cycle through 128,563 
randoM nuMbers. 

EXAMPLE( SJ: 

> 10 RANDOMClOJA,B 

> 20 RANDOMC10JC,D 

-or-

) 10 RANDOM A 

-or-

(NOTE THAT A=C AND B=D SINCE 
THE SAME ARGUMENT WAS USED> 

. NO ARGUMENT 
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> 10 RANDOM<RUNPARAMi> A <OPERATOR PASSED AN ARGUMENT 
WITH RUN X) 

-or-

> 10 RANDOM AA<O>,F,TIME 

4,30 READCLOCK 

<GENERATE THREE s~;QUENTIAL 
RANDOM NUMBERS WITH NO 
INITIAL ARGUMENT> 

OPERATION NAME: Read SysteM Clock Contents 

MNEMONIC: READCLOCK variable 

DESCRIPTION: Reads the contents of a register which contains 
the aMount of clock intervals as specif led in 
the STARTCLOCK stateMent (see STARTCLOCK 
StateMent), Resolution is restricted to +-957. 
of a clock interval therefore averaging scheMes 
should be used for critical tiMing MeasureMent. 
This stateMent also stops the systeM clock froM 
further interrupts, 

EXAMPLE<S>: 

441D- 22 

100 STARTCLOCK iO 

110 RSiO AA 
120 READCLOCK A 

.START 10 Mil.LISECOND 
TIMER 

.START CHANNEL PROGRAM 

.GET 10 MILLISECOND 
INTERVAL. COUNTER VALUE 
SINCE STATEMENT 100 

NOTE: The aMount of overhead in executing 
AID stateMents should be accounted 
for by the prograMMer. 
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4,:U READFILE 

OPERATION NAME 1 Rnd F il.e 

MNEMONIC1 READFILE buffer e.leMent,length 

DESCRIPTION1 Reads data froM the file "filenaMe"* and stores 
it into MeMory starting at the location of the 
buffer eleMent for length words<or characters if 
using a string buffer>**· Any file MQy be 
accessed by this stateMent. 

EXAMPLECS) 1 

> 10 DB &AA,7,"HOLDIT " 

> 15 DB BB,10 

> 20 FILENAME &AACO> 

> 30 READFILE BB<Ol,10 <The first 10 words of the file 
HOLDIT are stored into the 
buffer BB starting at eleMent 
zero) 

* A valid FILENAME stateMent Must be executed prior to executing 
th is stateMent, 

**If the buffer being written is a string buffer the eleMent is 
rounded down to the nearest even eleMent to Maintain even word 
boundaries. If a "rounding" is needed the length paraMeter is 
increMented, 

ExaMple: > 100 READFILE &AA<3>,S 

This stateMent would read 6 bytes froM HOLDIT and put theM into 
&AA<2>, 
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4.32 RETURN 

OPERATION NAME: Return froM Subroutine 

MNEMONIC: RCETURNJ 

DESCRIPTION: 

EXAMPL.E<S>: 

Causes a transfer of control to the next 
sequential stateMent after the last GOSUB 
stateMent executed*· If no GOSUB occurred, 
prograM execution is aborted with an error 
Message. 

10 GOSUf.< 60 , GO TO SUBROUTINE STARTING AT 60, 

20 

60 LET A:=A+i,f.<:=f.<+i 

'70 RETURN .RETURNS TO STATEMENT 20 

*See the Reserved Variable OFFSET for returns to other stateMents. 

4, 33 SECTION 

OPERATION NAME: Section Execute Test 

MNEMONIC:: SECTION x, label 

DESCRIPTION: When a prograM is split up into sections the 
SECTION stateMent* May be used to deterMlne 
whether or not to execute a particular section. 
The executable sections are predefined by the 
TEST coMMand and/or by assigning values to the 
Reserved Variables SECTIONSi/3 (see Reserved 
Variable section for further details). When a 
SECTION stateMent is executed the Section x bit 
is extracted froM the appropriate bit Mask for 
SECTIONSi/3 and if set the next sequential 
stateMents are executed norMally and the 
Reserved Variable SECTION is set to the section 
nuMber. Otherwise, control is transferred to the 
stateMent specified in LABEL.. 
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EXAMPLECS) 1 > 10 SECTION l, 60 

> 20 

> SO .End of section 

> 60 SECTION 2, 120 

> 70 

> 120 END OF SECTION 2 

* Do NOT confuse the SECTION stateMent with the SECTION 
Reserved Variable. 

4.34 SPACE 

OPERATION NAME: Llne Space 

MNEMONIC: SPACE CXJ 

DESCRIPTION: When listing a prograM on a printer device, 
generates X line spaces before the next 
stateMent. During execution this stateMent is 
treated as a coMMent. Default X is 1 space. 

EXAMPLECSl 1 > 10 .END OF STEP X 

> 20 SPACE 3 

> 30 , BEGIN STEP Y 

> 40 LIST PRINTER 

<listing on the line printer looks like the following 
10 .END OF STEP X 

(3 Line Spaces) 
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30 .BEGIN STEP Y 

4,3S SPACESOFF/SPACESON 

OPERATION NAHE1 Control NuMeric Print <with/without leading spaces) 

HNEHONIC1 SPACESOFF/SPACESON 

DESCRIPTIONt Allows the prograMMer to print nuMbers right 
justified with leading spaces<SPACESON>, The 
default condition i~ no leading spaces until a 
SPACESON is executed. SPACESOFF disables leading 
spaces print. 

EXAHPLE<S>: 

Note: Hex nuMbers occupy S digits 
Octal nuMbers occupy 7 digits 
DeciMal nuMbers occupy 6 digits 

> iO LET A1=!FDF,B1=Z76S7,C1=4839 

> 20 PRINT !A;ZB;C 

> 30 SPACESON 

> 40 PRINT !A;XB;C 

> SO SPACESOFF 

> 60 RUN 

! FDFX'76S74839 
!FDF %7657 4839 

.LEFT JUSTIFIED 

.RIGHT JUSTIFIED 

.RETURN TO LEFT JUSTIFIED 

Note1 If ZEROESON and SPACESON are both enabled then 
ZEROESON is doMinant 
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4,36 STARTCLOCK 

OPERATION NAME1 Start SysteM Clock 

HNEMONIC1 STARTCLOCK [interval in Milliseconds] 

DESCRIPTION1 Initiates operation of the systeM clock and causes 
a counter increMent every interYal as specified in 
the optional paraMeter (default is 1 Millisecond). 
The resolution of the clock is +-9SX of the interval 
specified, 

EXAMPLE<S>1 

>100 STARTCLOCK .START 1 MILLISECOND TIMER 

> 100 STARTCLOCK .START 1 MILLISECOND TIMER 

4,37 SUPPRESS 

OPERATION NAME: Suppress Errors 

MNEMONIC: SUPPRESS 

DESCRIPTION1 Resets the ENABLE stateMent override flag thus 
returning to conditions set by the error 
printing coMMands. See ENABLE stateMent, 

4.38 WRITEFILE 

OPERATION NAME1 Write File 

MNEMONIC: WRITEFILE buffer eleMent, length 

DESCRIPTION: Writes data starting at the eleMent of the 
specified buffer into the file "filenaMe"* for 
length words (or characters if using a string 
buffer>**· Only DATA and SPLII files May be 
written into by this stateMent. <See the 
Diagnostic/Utility SysteM ERS for further 
inforMation) 
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EXAttPLE<S> 1 > 10 DB &AA 1 6,"HOLD1 " 

> 1S DB BB,200 

> 20 FILENAME &AA<O> 

> 30 WRITEFILE BB<l00>,20 
<Writes data starting at BBC100> 
into the file HOLDi for 20 words) 

* A valid FILENAME stateMent Mvst be executed prior to executing 
this stateMent. 

**If the buffer.being written is a string buffer the eleMent is 
rounded down to the nearest even eleMent to Maintain even word 
boundaries. If •rounding• is needed the length paraMeter is 
increMented. 

ExaMple1 > 100 WRITEFILE &AA<3>,HOLD1,S 

This stateMent would write 6 bytes into HOLD1 starting at 
&AA<2>, 

4,39 ZEROESOFF/ZEROESON 

OPERATION NAHE1 Control NuMeric Print <with/without leading 
zeroes) 

HNEMONIC1 

DESCRIPTION1 

EXAHPLE(S) 1 
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ZEROESOFF/ZEROESON 

Allows the prograMMer to print nuMbers right 
justified with leading zeroes <ZEROESON>. The 
default condition is no leading zeroes until a 
ZEROESON is executed. ZEROESOFF disables leading 
zeroes print. 

Note1 Hex nuMbers occupy S digits 
Octal nuMbers occupy 7 digits 
DeciMal nuMbers occupy 6 digits 

> 10 LET A1=IFDF,B1=%76S7,C1=4839 

> 20 PRINT !A;XB;C 

> 30 ZEROESON 

.LEFT JUSTIFIED 

.RIGHT JUSTIFIED 



> SO ZEROESOFF 

> 60 RUN 

!FDF%76574839 
!OFDF%007657004839 

STATEMENTS - NON-I/O 

, RETURN TO LEFT J"USTIFIED 

Note: If ZEROESON and SPACESON are both enabled then ZEROESON 
is doMinant. 
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5,0 SPECIAL CHARACTERS 

The AID Special Characters are listed, in detail, in this 
section. The forMat for each Special Character explanation is: 

OPERATION NAME1 General phrase of what the Character does. 

SYMBOL: The Special Character. 

DESCRIPTION1 A detailed explanation of the Special 
Character's function. 

EXAMPLE<S>1 One or More exaMples using the Special 
Character. 

5.1 , <Period> 

OPERATION NAME: CoMMent Identifier 

SYMBOL1 <Period) 

DESCRIPTION: See the description under CoMMent in the 
StateMent Section. 

5.2 CONTROL H 

OPERATION NAME1 Backspace <one character) 

SYMBOL: CONTROL H <Bs> or BACKSPACE 

DESCRIPTION1 Allows the operator to backspace to the last 
Console character by pressing the Control and H 
keys siMultaneously on the Console. The cursor 
is relocated to the last character input and 
that character is deleted, 

EXAMPLE<S>: CRT ExaMple 

> 10 LES 

(6 is incorrect, Operator presses CONTROL H> 
> 10 LE 
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S.3 CONTROL X 

OPERATION NAHE: Delete Existing Line Input 

SYMBOL1 CONTROL X<CN> or DELETE ENTRY 

DESCRIPTION: Allows the operator to delete the existing input 
character string by pressing Control and X 
siMultaneously on the Console. Three 
exclaMation Marks C! !!) and a return-line feed 
are printed* and the operator May input a new 
string of characters. 

EXAMPLE<S>: > 10 LET Xe ! !I (No input occurs) 

-or-

?6, 7Xc ! ! ! <Deletes all inputs) 

*Note-!!! May not be displayed on soMe Console types. 

5.4 <> Parentheses 

OPERATION NAHE: Enclose 

SYHBOL: () Parentheses 

DESCRIPTION: Used to: 

--Enclose a buffer eleMent 
--Enclose a special optional paraMeter 

EXAMPLE< S > : 

> 10 LET AA<2>:=2 .DEFINES ELEMENT 2 OF AA 
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> 20 LET •BBC2l:•"H" .DEFINES BYTE 2 OF &BB 

> 30 PRINT "C2>" .PARENTHESES ARE ASCII CHARACTERS ONLY 

> 40 RANDOMCX) A .ENCLOSES OPTIONAL ARGUMENT 

S.S " " <Quotation Marks> 

OPERATION NAME: Enclose a Character String 

SYMBOL: " " <Quotation Marks) 

DESCRIPTION: Encloses a string of characters for ossignMent or 
printing. 

EXAMPLECS>: 

> 10 LET •AAC11:="4" <SET THE RIGHT BYTE 
OF WORD 1 OF &AA TO AN ASCII 
CHARACTER 4) 

> 20 LET •ccciO,i4):="HELLO" 
<STARTING AT CHARACTER 10 
OF •cc STORE THE ASCII 
CHARACTERS HELLO SEQUENTIALLY) 

> 30 PRINT "OK" .PRINTS OK ON THE CONSOLE. 

*Note: Quotation Marks inside a string ore not allowed. 

5.6 CExcloMotion Mork) 

OPERATION NAME: HexodeciMol Notation 

SYMBOL: CExcloMotion Mork) 

DESCRIPTION: Denotes the following variable, nuMerlc or buffer 
eleMent will be referenced or Manipulated as a 
hexadeciMol based nuMber. 

EXAMPLECS): 

> 10 PRINT !G .PRINT THE VALUE OF G IN HEXADECIMAL. 

> 20 PRINT "!A" .DENOTES AN ASCII !A ONLY. 

> 30 LET A:•'F .A=HEXADECIMAL F 
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S.7 % <Per Cent Sign> 

OPERATION NAME: Octal Notation 

SYMBOL: % <Per Cent Slgnl 

DESCRIPTION: If the syMbol <%> is not contained in a character 
string, it denotes the variable, nuMerlc or buffer 
eleMent following it is represented or Manipulated 
as an octal based nuMber. 

EXAMPLE<S>: > 10 PRINT %G 

> 20 PR INT "ZA" 

> 30 LET A:=%37 

S.S Print Spacing 

OPERATION NAME: Print Spacing 

SYMBOL: 0 through 79 

.PRINT THE VALUE OF G IN OCTAL 

.DENOTES AN ASCII CHARACTER ZA 0 

, A=OCTAI_ 37 

DESCRIPTION: Provides print spacing when concatenating strings 
in print stateMents. 

EXAMPLE<Sl 1 

> 10 PRINT Sl "EIGHT" .PRINTS 8 SPACES AND THEN "EIGHT" 

> 20 PRINT "BIG"1lS1"GAP" 
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S.9 > <Greater Than Sign> 

OPERATION NAHE1 ProMpt Character 

SYHBOL: > <Greater Than Sign> 

DESCRIPTION: When AID or an executing prograM expects a Console 
input, the proMpt character <>> will be printed in t 
first line space <See the operators section for a 
description of the "greater than" function>. 

EXAHPLE<S> 1 > too RUN 

<ATTENTION) 
Break in StateMent SO 

<AID IS NOW AWAITING OPERATOR INPUT> 

S.10 & (AMpersand) 

OPERATION NAHE1 String Buffer Designtion 

SYMBOL: & <AMpersand> 

DESCRIPTION: Denotes a string buffer. This Special Character 
is not allowed anywhere else <except inside a 
character string>. 

EXAMPLE<S> 1 

> 10 DB &AA,10 .DEFINES &AA AS A 10 CHARACTER STRING BUFFER 

> 20 INPUT &AA<2,4) .ACCEPTS 3 ASCII CHARACTERS 

> 30 LET &A1="HI" .NOT AL.LOWED. VARIABLES CANNOT BE USED 

> 40 LET &AA 1 ="HI" (NOT ALLOWED. STRING LENGTH 
HUST EQUAL ELEMENT COUNT> 

> 45 LET &AA< 0, i) 1 ="HI• (ALLOWED. ELEMENT COUNT 
EQUALS STRING LENGTH> 

SO PRINT "&"JA ,SPECIFIES AN ASCII & WILL BE PRINTED 
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S.11 ; <seMi-colon) 

OPERATION NAME: Suppress Return-Line Feed 

SYMBOL: ; (seMl-colon) 

DESCRIPTION: If the syMbol C;> ls contained in a concatenated 
print string, it denotes no return-line feed is 
desired after the print operation. A coMMa is 
used to force a return-line feed <see cOMMa 
Special Character). 

EXAMPLE< S > : S LET A:=S 

> 10 PRINT A; .PRINTS S ON THE CONSOLE. 
THE NEXT PRINT WILL CONTINU 
FOLL.OWING THE S . 

) 20 PRINT A;" DAYS" . PRINT S DAYS ON THE CONSOLE 
WITH A RETURN-LINE FEED 

> 30 PRINT "CALL " ;A .PRINT CALL S ON THE CONSOLE 

> 

> 

> 

WITH A RETURN-LINE FEED 
40 PRINT II, II .PRINTS A SEMI-COLON ON , 

CONSOLE 
so PRINT A;5;A;4;A,A;5;A 

60 RUN 

55 DAYS <stateMent 10 and 20> 
CALL 5 CstateMent 30) 
; <stateMent 40> 
S 5 5 CstateMent SO> 
s s 

5.12 Control Y Attention 

OPERATION NAME: Suspend Execution 

SYMBOL: Control YCEM) or ATTENTION 

DESCRIPTION: During execution of a prograM or coMMand, the , 
operator May interrupt and suspend execution by 
pressing control and Y siMultaneouslyCor 
ATTENTION). The proMpt character (}) is printed 
to indicate AID is awaiting operator input. 

EXAMPLECS>: 

100 RUN 
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<The AID progroM is now executing.) 

CTRL Y <Operator presses Control and Y) 

Break in StoteMent 20 

S.13 ? or ?? 

OPERATION NAME: Input Expected 

SYMBOL: ? or ?? 

DESCRIPTION: A question Mork <?> indicates the executing 
progroM expects an oper11tor input. A double 
question Mork <??> indicates the operator did 
not input sufficient lnforMotion Ci.e. More 
input is expected>. 

EXAMPL.E<S>: > 10 PRINT "INPUT" 

> 20 INPUT A,B,C 

> 30 PRINT A;2;B;2;C 

> 40 RUN 

INPUT 

? 3,6 

'?? 8 

3 6 8 
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S, 14 , (COMMa) 

OPERATION NAME1 Separation of Expressions or Force Return-Line Feed 

SYMBOL! (COMMa) 

DESCRIPTION1 CoMMa <,> May be used to separate expressionsi to 
force a return-line feed in concatenated print strin 
<see seMi-colon Special Character for suppressing 
return-line feed)) during coMMand and stateMent 
input to separate paraMeters, and during 
INPUT execution to deliMit indiYidual inputs. 

EXAMPLE: ( S) 1 

> l. 0 L.El' A 1 =4, E11=S 

> 20 PRINT A,B 

> 30 PRINT " ' " 
> 40 RUN 

4 

-or-

> 10 RUN i,2,3 

-or-

> 10 INPUT A,El,C 

> 20 RUN 

.COMMA SEPARATES EXPRESSIONS 

.FORCE RETURN-LINE FEED 

.DESIGNATES AN ASCII COMMA ONLY 

<COMMAS SEPARATE RUN PARAMETERS> 

i,2,3 <COMMAS SEPARATE INPUT VALUES> 
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S.is I <slash) 

OPERATION NAME: Inclus!on 

SYMBOL1 I (slash) 

DESCRIPTION! Allows the operator to enter Mult!ple nuMbers 
X/Y Mean!ng X through Y 1nclus1Ye (also see the 
DiY!de Special Character), 

EXAMPLE<S>: 

> 100 LIST 10/SO 

> 100 020/SO 

TEST 1/3 

S.16 CTRL-Shlft 

(list stateMent 10 through SO) 

(delete stateMent 20 through 50) 

(inltlallze test of Sections i 
through 3) 

OPERATION NAME: Interrupt output on IDS 

DESCRIPTION: If uslng the IDS as console, hold down CTRL and 
Shift keys slMultaneously to teMporarlly interrupt 
the llstlng. It will resuMe when you release 
the keys. This ls an IDS flrware feature1 lt ls noti 
provided by the AID Interpreter. 
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OPERATORS 

6.0 OPERATORS 

The Operators avallable to the prograMMer are llsted in detall ln 
thls section. The forMat for each Operator explanation is: 

OPERATION NAME: General phrase of what the Operator does. 

MNEMONIC: The forM that the Operator would be U!lled in, 

DESCRIPTION: A detuiled explunatlon of the Operator's 
function. 

EXAMPLE<S>: One or More exaMples uslng the Operator. 

6, i I= 

OPERATION NAME: AsslgnMent 

SYMBOL: := 

DESCRIPTION: Assigns the vulue of an express.ion to a varlable 
or buffer (see the LET stateMent for further 
exaMples and explanation), 

EXAMPLE< S): > 10 LET A:=2*B+4 

> 20 LET ~AA<O,S>:="HELLO!" <~AA<O>=H 

~AA< U=E, 
~AA<2>=L,ETC.> 

> 30 LET BBC41:•!F .BB<4>=HEXADECIMAL F 

!>. 2 * 
JPERATION NAME: Slngle Word Integer Multiply 

lYMBOL I * 

1ESCRIPTION1 Executes an integer MUltlply on two values. The 
MUltlplication product is llMlted to the range 
of a slngle word lnteger <l.e, = -32,768 to 
32,767>. Integer overflow durlng executlon wlll 
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cause an abort with an error Message. 

EXAMPLE<S) 1 

6.3 I 

> 10 LET 81=2 

> 20 LET A1=B*20000 

> 30 LET A1•B*2 

. WILL RESULT IN AN OVERF'LOW. 

.A "' 4 

OPERATION NAHE1 Single Word Integer PiYlde 

SYMBOL; I 

DESCRIPTION: Executes a single word integer diYide ~n two 
single integers. To access the reMainder froM 
the divide, the MOD Operator May be used. 
Divide by zero during execution will cause an 
abort and an error Message <see the special 
inclusion character(/) also>. 

EXAMPLE(S) 1 > 10 LET A1=4,B:=11 

> 20 LET C:=B/A .C=2 QUOTIENT 

> 30 LET D:=B MOD A .D=3 REMAINDER 

6.4 + 

OPERATION NAME: Single Word Integer Addition 

SYMBOL: + 

DESCRIPTION: Adds two single word integers and provides a 
single word result. 0Yerflow <SuM>32767 or 
SuM<-32769) during execution will result in an 
error Message and will abort the prograM. 

EXAMPLE<S> 1 

441F- 2 

> 10 LET A1=10, B:=30 

> 20 LET C:=A + B .c 40 

t44it'OOp 



6,S 

OPERATION NAMEc Single word integer subtraction 

8YMBOL1 

OPERATORS 

DESCRIPTION 1 Subtracts two single word integers and yields a 
single word result. 0Yerflow <Difference>J2767 
or Dlfference<-32768) during execution will 
result in an error Message and prograM abort. 

EXAMPLE<S> 1 

6.6 NOT 

> to LET Ac•4 

> 20 LET Bc•iO 

> 30 LET C1•A-B 

OPERATION NAME1 Ones Co"pleMent 

MNEMONIC: NOT 

,C•-6 

DESCRIPTION1 Executes ones coMpleMent arithMetic on a 
Yalue <all zeroes to ones, all ones to 
zeroes>, 

EXAMPLE<S> 1 > 10 LET A:•-i .A=-1 OR TRUE* 

> 20 LET B1=NOT A .B=O OR FALSE* 

* Any non-zero nuMber is true and zero is false. 

6.7 

OPERATION NAME: Equal to 

SYMBOL: 

DESCRIPTIONc 

EXAHPLE<S> 1 

Provides a relational test between two values. 
No assignMent is Made. 

> 10 IF A ,. B THEN 20 <GO TO 20 IF A•B> 
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> 20 LET A:=B=C <A IS SET TO -i IF B IS EQUAL TO C 
ELSE A IS SET TO 0) 

6.8 <> 

OPERATION NAHE: Not Equal to 

SYHBOL: <> 

DESCRIPTION: Prouides an equality test between two values. 

EXAHPLE<S>: 

') 10 IF A <> B THEN 20 .GO TO 20 IF A DOESN'T EQUAL B. 

> 1S .A AND B ARE UNALTERED. 

> 20 LET C:=A<>B 

6,9 < OR > OR <= OR >= 

,C IS SET TO -1 IF A<>B OR 0 IF 
A=B. 

OPERATION NAHE: Greater or Less Than 

MNEMONIC: < or > or <= or >= 

DESCRIPTION: 

EXAMPLE<S>: 

Provides a relational test between two values. No 
asslgnMent is Made. 

> 10 IF A>B THEN 20 .IF A IS GREATER THAN BUT NOT 
EQUAL TO B 

> iS 

> 20 IF A<=B THEN 40 

> 30 LET A:=B<C 

441F- 4 

.THEN 20. 

.IF A IS LESS THAN OR EQUAL TO 
B THEN 40 

.A=-1 IF B IS LESS 
THAN C ELSE A =O 
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6. 10 AND 

OPERATION NAME: Logical And 

MNEMONIC: AND 

DESCRIPTION: Provides a Logical AND of two values. 

EXAMPLE($): > 10 LET A:=!C7 

> iS LET El:=!EIS 

> 20 LET C:=A AND El .C=!SS 

> 30 IF A AND El THEN 20 
<A AND El ARE ANDED AS !SS THEN 
TESTED FOR TRUTH <NON-ZERO>) 

6, ii OR 

OPERATION NAME: Logical OR 

MNEMONIC: OR 

DESCRIPTION: Provides a Logical OR of two values. 

EXAMPLE<S>: > 10 LET A:=!C7 

> iS LET B:=!BS 

> 20 LET C:=A OR B .C=!F7 

> 30 IF A OR B THEN 20 .A AND B ARE OR-ED AS !F7 TH 
.TESTED FOR TRUTH (NON-ZERO) 
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6, 12 XOR 

OPERATION NAl1E1 Exc:lus!Ye Or 

MNEMONIC1 XOR 

DESCRIPTION1 Provides a Logic:al Exclusive OR of two values. 

EXAMPLE<S> 1 

> 10 LET A1•!C7 

> 20 LET B1•!BS 

) 30 LET C1•A XOR B ,C•l72 

> 40 IF A XOR [I THEN 20,A AND [I ARE XOR-ED AS 172 

.THEN TESTED FOR TRUTH <non-zero) 

6. 13 MOD 

OPERATION NAME: Modulo Operation 

MNEMONIC 1 MOD 

DESCRIPTION: Provides a Means of deterMining the reMainder 
of a division process. 

EXAMPLE<S>: ) 10 LET A:=10 

> 20 LET B:=A MOD 3 .9=1 

6. 14 LSL or LSR 

OPERATION NAME: Logic:al Shift 

MNEHONIC1 LSL x or LSR x 

DESCRIPTION: Logically shifts a value x plac:es where x May be 
any value, A logical shift corresponds to a 
logical divide<LSR> or a logic:al MUltiply<LSL>. 
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!Hts I 
<-----------1 

Lost I 

---------------All 16 blts I 
1--<-

sh ifted left I ( _______________ , 

----------------
A 11 16 blt I !Hts 

0 '111 In LSL 

O's In-->---1 1-----------> LSR 
I shifted right I Lost ( ________________ , 

EXAHPLE<S> 1 

> 10 LET A:•A LSR 2 

> 20 LET B1=C LSL i 

> 30 LET C1=S LSL A 

6 , i. S ASL or ASR 

,Shift A logically 2 places right 

.Shift C logically i place left, 

.Shift S logically <A> places left 

OPERATION NAME: ArithMetic Shift 

l'INEHONIC: ASL x or ASR x 

OPERATORS 

DESCRIPTION: ArithMetically shifts an integer value x places 
where x May be any value. An arithMetic shift 
corresponds to an integer divide<ASR> or an 
integer MUltiply(ASL). 

Bits Lost 
<------------------. 

I 15 •its shifted O's IN ASL 
Sign l<-------------
Unchangedl I Left I 

(------------------------' 
Bits Lost I 15 bits shifted 

* I 1-------------> ASR 
I Right ( ________________________ , 

* Copy Sign bit x tiMes. 
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EXAHPLE<S>: 

) 10 LET A:=A ASL 2 . Shift A arithMetically 2 places 
left. 

> 20 LET B:=C ASR i .Shift c arithMetically l. pl.ace 
right. 

) 30 LET C:=S ASL A .Shift S arithMetically (A) 

places left. 

6, 16 CSL or CSR 

OPERATION NAME: Circular Shift 

KNEHONIC1 CSL x or CSR x 

DESCRIPTION: Executes a Circular Shift on an integer value x 
places where x May be any value. 

.<-I 
All 16 bi.ts I 

1-(, 
I shifted left 
<----------------> (----------->----------' 

. All 16 bits : 
I>-; I-> I 

shifted r.i.ght I 
<----------------' 

•-----------<----------· 
EXAHPLE<S>: 

) 10 LET A:=A CSL a .Circular 

> 20 LET B:=C CSR 1 .Circular 

> 30 LET C:=S CSR A .Circular 
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6.17 Special Relational Operators 

OPERATION NAME: Special Relational Operators 

MNEMONIC: NE <Not Equall, EQ (Equal Toi, LT <Less Thanl, 
GT <Greater Than>, LE (Less Than or Equal Toi, 
GE <Greater Than or Equal Toi 

DESCRIPTION: These special operators May be used only In the 
IF-THEN and IFN-THEN stateMants. The operators 
NE, EQ, LT, GT, LE and GE May be used to 
logically AND up to three expressions which 
deterMlne whether a branch should occur to the 
"THEN" stateMent. Evaluation of the "IF" 
expressions occurs left to right. 

EXAMPLECSI: 

> 10 IF 5 LT A LT 10 THEN 150 
CThls stateMent is evaluate~ as: 
IF IS<AI AND IAC10) THEN GO TO 
STATEMENT 1501 

> SO IF A:=R MOD 200 LT 0 THEN 60 
<This stataMent says: 
IF CA:•R MOD 2001<0 
THEN 601. 
Note that A ls not stored with 
a relational result <see next 
exaMple>. 

I 70 IF A:=R MOD 200(0 THEN SO 
<This stateMent would store A with 
a True or False value R MOD 200(01 

FOR MORE EXAMPLES SEE THE "IF" STATEMENT. 
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7,0 RESERVED VARIABLES 

The Reserved Varlobles ovailable to the operator are listed in 
detail in this section. The forMat fur eoch Reserved Variable 
explanation is1 

OPERATION NAME: General phrase of what the Reserved Vorioble 
Meons. 

MNEMONIC: The forM that the Reserved Variable would be 
called in. 

DESCRIPTION: A detailed explanation of the Reserved 
Variable's function. 

INITIALIZED TO: Displays the value the Reserved Variable is set 
to at the start of prograM execution Cl.e. at 
RUN tiMe), 

EXAMPLECS>: One or More exaMples using the Reserved 
Variable, 

7.1 BADINTP 

OPERATION NAME: Bod Interrupt 

MNEMONIC: BADINTP 

DESCRIPTION: Should on interrupt occur froM on unexpected 
device or Multiple interrupts occur froM on 
expected device the erroneous channel/device is 
stored ln BADINTP*· SoMe diagnostics will use 
this inforMotion to test interrupt operation. 
If BADINTP is non-zero when on RSIO stoteMent is 
executed, AID will report on error. 

INITIALIZED TO: Zero 

EXAMPLECS): ) 1000 RBIO AA .START CHANNEL PROGRAM 

> 1010 IF BADINTP <>O THEN 2000 

> 1020 .OK - TRY NEXT STEP 
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* Bits B-12• Channel and Bits 13-iS• Device 

7.2 CHANNEL 

OPERATION NAME: Set I/O Channel NuMber 

MNEMONIC: CHANNEL 

DESCRIPTION: Specifies the channel nuMber of the I/O device 
to be used in subsequent I/O or channel progra 
operations. 

INITIALIZED TO: Zero 

EXAMPLECSI: 

> iO LET CHANNEL:a2,DEVICE:•O (Following I/O operations will 
execute on Channel 2, Device OJ 

7.3 CONCHAN 

OPERATION NAME: Console Channel NuMber 

MNEMONIC: CONCHAN 

DESCRIPTION: This Reserved Variable is initialized to the 
channel device nuMber of the AID Console where 
bits 9-12• channel and bit 13-iS•device, 

INITIALIZED TO: Console Channel-Device nuMber 

EXAMPLECBI: 

44iG- 2 

> 10 PRINT "AID CONSOLE CHANNEL•"1%CONCHAN 

> 20 RUN 

AID CONSOLE CHANNEL=%10 
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7.4 DEVICE 

OPERATION NAME1 Set I/O DeYi.ce NuMber 

MNEMONIC: DEVICE 

DESCRIPTION: Specif !es the deYice nuMber of the I/O deyice to 
be used in subsequent I/O or channel prograM 
operations. 

INITIALIZED TO: Zero 

EXAMPLE<S> 1 

> 10 LET CHANNEL:•2,DEVICE:•4 <Following ~/O operations will 
execute on channel 2,device 4) 

7.S FILEINFO 

OPERATION NAME: File InforMation 

MNEMONIC: FILEINFO 

DESCRIPTION1 After a FILENAME stateMent has executed FILET.NFO 
contains the following inforMation about the 
file: 

Bit 0 •i if file protected otherwise 0 
Blt 8/ii =Class of the flle 
Bit 12/iS =Type of the file 

<See Diagnostic/Utility SysteM ERS> 

INITIALIZED TO: Zero 

EXAMPLE<S>: AssuMe the flle XYZ ls protected, class 
i(diagnostlcl, type i(SPLII> and length ls 256 
words: 10 DB •AA,10,"XYZ " 

20 FILENAME •AA<O> 

30 LET A:•FILEINFO AND %100000 LSR iS 

40 LET B:=FILEINFO AND %360 LSR 4 

SO LET C:•FILEINFO AND %17 

441G- 3 



RESERVED VARIABLES 

60 PRINT &AAC0,2>1" file ","PROTECT BIT•"1A12J 

70 PRINT "Class="1B121"Type•"1C121"Length•"1FILELEN 

80 RUN 

XYZ f i.le 
PROTECT BIT•i Class•i Type•i Length•256 

7. 6 Fr.L.ELEN 

OPERATION NAME: File Length 

MNEMONIC: FILELEN 

DESCRIPTION: After a FILENAME stateMent has executed FILELEN 
contains the length of the specified file 
rounded up to the nearest 128 word sector 
boundary. 

INITIALIZED TO: Zero 

EXAMPLECS>: See FILEINFO Reserved Variable exaMple. 

7,7 GOPARAMi/GOPARAM2/GOPARAM3 

OPERATION NAME: Go ParaMeters 

MNEMONIC: GOPARAMi/GOPARAM2/GOPARAM3 

DESCRIPTION: Allows the executing prograM to access up to 
three paraMeters that May have been passed 
during the last GO CoMMand. · The default value 
of unpassed paraMeters ls O. 

INITIALIZED TO: Zero 

EXAMPLE:CS): 

> lO IF GOPARAM2•2 THEN 50 CIF THE SECOND PARAMETER 
IN THE GO COMMAND WAS 2 

THEN GO TO SO) 
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-or-

GO 4 11 6 

GO 4 11 6 

7.8 INDEX 

RESERVED VARIABLES 

<GOPARAM1•4 GOPARAM2=0, GOPARAM3=6l 

OPERATION NAME1 Buffer CoMpare Indicator 

MNEMONIC1 INDEX 

DESCRIPTION: After a coMpare buffer <CB> stateMent has 
executed, INDEX will contain -1 if the buffers 
coMpared or lt will contain the eleMent of the 
first buffer in the CB stateMent that didn't 
coMpare. 

INITIALIZED TO: Zero 

EXAMPLE<Sl: > 10 CB AA<iOl, BB<iOl,20 .ASSUME AA<ill<>BB<iil 

> 20 IF INDEX•-1 THEN 80 .INDEX•li 

> 30 PRINT "GOOD• ";AACINDEXlJ"BAD•";BB<INDEXl 

> 35 .CHECK THE REST OF THE BUFFER 

> 40 FOR INDEX:• INDEX + i UNTIL 29 

> SO IF AA<INDEXlC>BB<INDEXl THEN 30 

> 70 NEXT 40 

> 80 .NEXT STATEMENT 
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7.9 INPUTLEN 

OPERATION NAME: Last Input character Length 

MNEMONIC: INPUTLEN 

DESCRIPTION: Thls Reser~ed Variable contains the character 
length of the last Input of the Most recently 
executed INPUT stateMent. 

INITIALIZED TO: Zero 

EXAMPLE(S): 

441G- 6 

> 10 INPUT A 

> 20 PRINT INPUTLEN 

> 30 RUN 

? 437 
3 CINPUTLEN•3l 

-or-

> 10 INPUT A,B 

> 20 PRINT INPUTLEN 

> 30 RUN 

? 437,26 
2 <LAST INPUT WAS 2 CHARACTER,I.E.-ASCII 26) 

-or-

> 10 INPUT &AA<4,i0) 

> 20 PRINT INPUTLEN 

> 30 RUN 

? HELLO 

- (INPUTLEN•S EVEN THOUGH 7 CHARACTERS WERE EXPECTED 
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7.10 MAXMEMORY 

OPERATION NAME: Max il'IUl'I Buffer Area 

MNEMONIC: HAXMEMORY 

DESCRIPTION: Dynal'lically indicates the al'lount of unused 
buffer space available to the executing progral'I. 

INITIALIZED TO: Mel'lory space available prior to RUN til'le 

EXAMPLE<S>: 

7.11 NEWTEST 

> 20 IF MAXMEMORY < 4000 THEN SO 

> 30 DB AA, 4000 

> 40 GOTO 60 

> SO DB AA, ~000 

<IF THE DB AT 30 WAS EXECUTED THEN MAXHEHORY WOULD 
THEN EQUAL HAXMEMORY - 4000) 

OPERATION NAME: Test COMl'land Indicator 

MNEMONIC: NEWTEST 

DESCRIPTION: This Reserved Variable May be used to deterl'line 
if a test section sequence has been specified 
externally. NEWTEST is set to false when a TEST 
COl'll'land is entered with no paral'leters and stays 
false until a TEST Col'll'land with paral'leters is 
entered. 

INITIALIZED TO: Not altered at RUN til'le 

EXAMPLE<S>: The XYZ Progral'I has ten sections that are 
executed as a standard test and section 11 which 
is optional, A typical entry sequence would be: 

> 10 IF NEWTEST THEN 30 

> 20 LET SECTIONS 1:=!FFDF .CLEAR SECTION 11 INDICA 
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> 30 .cont.i.nue 

<See Reserved Var.i.ables SECTIONS 1/3 and CoMMond TEST for further 
explanat.i.ons> 

7.12 NOINPUT 

OPERATION NAHE: Non-Error Print Ind.i.cotor 

MNEMONIC 1 NO INPUT 

DESCRIPTION: NOINPUT is true if non-error pr.i.nt .i.s suppressed 
C.i..e. the SNPR CoMMand was executed), This 
allows the exacut.i.ng progroM to deterMine if a 
PRINT, INPUT stoteMent sequence should be 
executed (.i.,e., if non-error print is suppressed 
then no INPUT stoteMent will be executed 
therefore rendering any test of the input data 
invalid), Setting NOINPUT to false will override 
the SNPR coMMond but should be used with 
caution. 

INITIALIZED TOt Zero 

EXAMPLECS> t > 10 IF NOINPUT THEN SO 

) 20 PRINT "DO YOU WANT TO CONTINUE?" 

> 30 INPUT -. AACO> 

> 40 IF •AACO> • •y• THEN 400 

> SO END 

> 60 .NEXT STATEMENT 

If an SNPR coMMand hos been previously entered, then the progroM 
will skip post the INPUT sequence of stoteMents 20 to 40, 
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7. 13 NORESPONS 

OPERATION NAME: No Response to I/O Flag 

MNEMONIC: NORESPONS 

DESCRIPTION: If an I/O instruction or channel prograM 
execution returns an error condition and this 
Reseryed Variable is still equal to 0 then AID 
will handle the error. HoweYer, if the user 
prograM has changed the Yalue of NORESPONS to 
non-zero then AID will set NORESPONS <see table 
below> and not report an error, By setting 
NORESPONS to a Yalue other than O the user 
prograM can handle th~ no response error. 

NORESPONS ReserYed Variable ForMat 

0 i 2 3 4 s 6 7 8 9 12 13 iS 
,-----------------------------------------------. 

BIB INOII I> IT ID I< 
I AIA IH IN 
l D f D I I IT 
lPTI INIO IS I 

10 IS 
I 

4 BIT 
CHANNEL 

3 BIT 
DEVICE 

I I I IP I I l 

<-----------------------------------------------> 

If NORESPONS<>O when a channel error occurs then: 

Bit 

0 
1 
2 
3 
4 
s 
0 
7 
8 

9-iS 

Meaning (if set) 

reserYed 
DRTO not pointing to channel prograM 
Illegal interrupt froM deYice in Bits 9/iS 
HIOP did not halt channel prograM 
too Many deyice interrupts 
CCG returned after I/O coMMand 
channel prograM tiMe out (approx. 5 secs> 
channel prograM did not start 
CCL returned after I/O coMMand 
channel-deYice nuMber when error occurred 
(bits 9-i2=channel nuMber, bit i3-1S=device) 

INITIALIZED TO: Zero 
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EXAMPLE<S>: 

7. 14 OFFSET 

> 10 LET NORESPONS:=2 

> 20 LET CHANNEL:=2, DEVICE:=7 

> 30 INIT 

> 40 IF NORESPONS=2 THEN 60 .CHECK IF INIT WAS OK? 

> SO GOSUB 1000 .NO! PROCESS NORESPONS ERROR 

> 60 .ADDITIONAL CODE 

OPERATION NAME: Vary Return Point 

11NEMONIC: OFFSET 

DESCRIPTION: OFFSET May be used to vary the stateMent nuMber 
returned to when executing a RETURN stateMent. 
OFFSET ls set to zero when starting execution 
and after a RETURN stateMent execution. OFFSET, 
if used, May be set to any integer value 
indicating the nuMber of stateMents after (if 
positive> or before (if negative> ihe norMal 
return stateMent to return to. 

INITIALIZED TO: Zero 

EXAMPLE CS): > 10 PRINT "Input yes or no" 

> 20 INPUT •AACO> 

> 30 GOSUB SOO .GO CHECK FOR YES OR NO 

> 40 GOTO 100 .GO TO "YES" ROUTINE 

> SO .START NO ROUTINE 

>SOO IF •AA<O>="Y" THEN 540 .RETURN NORMALLY 

>510 LET OFFSET:•i .FORCE RETURN TO SO 

>520 IF •AA<O>="N" THEN S40 

>S30 LET OFFSET:=-3 .FORCE RETURN TO 10 

>540 RETURN 
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XAMPLE<S> t 

STATEMENTS - I/O NON-CHANNEL-PROGRAM 

<If c>7> 

> 10 LET CHANNELt•S 

> 20 DB AA 1 3 

> 30 LET AA(0)t•!303 

> 40 

> SO GOSUB 200 

, Def' J.ne Disc: 

, Crer.ite lluf'f'er 

.Disc Str.itus COMM<.lnd 

.To Unit 3 

.Get Disc Str.itus 

> 60 PRINT "DISC STATUS= "1AA<t>1AA<2> 

> 65 .Output Result 

) 70 END 

>200 BSIO BB 

>210 

>220 WR 8,AA<0>,2 

>230 RR 8,AA<tl,4 

>240 IN H 

>250 RSIO 

.Build Chunnel Progrr.iM to 

.Get Status f'roM the Disc 

.Output Str.itus CoMMand 

.Input Two Status Words 

.End of Chunnel PrograM 

.End of Def'lnltlon of' 

>260 .Channel PrograM -- Str.irt 

>270 .Execution 

>290 RETURN 
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8.3 COPY 

OPERATION NAME: Copp Chr.innel Progrr.iM 

MNEMONIC: COPY XX l*Nl 

DESCRIPtION: Duplicr.ites the Ml.lster chr.innel progrr.iM in XX into 
all copies of XX. If the optional *N is added 
then onlp the Nth copp of XX wlll be duplicr.ited. 
Since the RSIO instruction r.iutoMaticr.illy 
duplicates copies COPY would be needed if 
Modification to r.i channel prograM is needed 
before execution <See exr.iMple>. Note: Copy 
nuMber 0 is the first chr.innel progrnM copy. 

EXAMPLE ( S) : 

8.4 CPVA 

> i 0 LET CHANNEi.: =2, DEVICE: =4 

> 20 BSIO AA,3 ,CREATE 3 COPIES OF CHANNEL PROGRAI 

> 30 IN H,1,S 

> 40 ESIO 

> SO LOCATE 30,A .GET IN H POINTER TO COPY 

> 60 LET AACAl:=6 .CHANGE HALT CODE TO 6 IN COPY O 

> 70 RSIO AA,O 

> 80 COPY AA*O 

> 90 GOTO 60 

.RUN FIRST COPY 

.DUPLICATE FIRST COPY ONLY 

.LOOP ON CHANNEL PROGRAM 

OPERATION NAME: Set User CPVA 

MNEMONIC: CPVA XX<N> 

DESCRIPTION: Sets a pointer to the datr.i buffer XXCN) as the 
CPVA during subsequent channel prograM 
executions. The data buffer XX Must be declared 
at least 7 words long. If this stateMent is not 
used the CPVA pointer defr.iults to absolute 
MeMory and is not accessible by the user. 
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XAMPL.E<S>: > 10 DB AA,7,0 

> 20 LET CHANNEL:=3,DEVICE:=4 

> 30 CPVA AA<O> .SET CPVA POINTER TO AA<O> 

I. S E'.SIO 

WE'.RATION NAME: End Channel PrograM Definition 

1NEMONIC: ESIO 

>ESCRIPTION: This stateMent is used to Mark the end of the 
definition of a Channel prograM. 

oXAMPLE<S>: See BSIO 

8, 6 HIOP 

3P£RATION NAME: Halt Channel PrograM 

ttNEMONIC: HIOP 

DESCRIPTION: This stateMent, when executed, will terMinate 
the channel prograM executing on the currently 
selected device. 

EX.AMPL..E<S): > 10 LET CHANNEL:=S 

> 20 PROC .SET PROCEED MODE 

> 30 BSIO AA 

> 40 JUMP SO 

> SO JUMP 40 

> 60 RSIO .Start PrograM Which Never Ends 

> 70 HIOP .Stop Channel PrograM 
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8.7 INIT 

OPERATION NAHE: Inltiolize I/O Channel 

MNEMONIC 1 INIT 

DESCRIPTION: This stoteMent will inltiollze the currently 
selected channel. The following octlons toke 
place. 

(1) Operations in progress on the channel ore terMinoted. 
(2) The channel interrupt enable bit is cleared. 
(3) Channel registers ore set to initial values, 
(4) HP-IB is set to idle state. 
<S> The fourth word of each DRT for this channel ls cleared. 
(6) The Mask blt for thls channel is cleared 

(MeMory location 7), 

a.a IOCL 

OPERATION NAME: I/O Clear 

MNEMONIC 1 IOCL 

DESCRIPTION : This stateMent will clear all I/O channels. The 
following actions take place: 

(1) Operations in progress on each channel are terMinated, 
<2> All channel interrupt enable blts are cleared. 
(3) Channel registers are set to initial values. 
<4> All HP-IBs are set to the idle state, 
<S> The fourth word of each DRT is cleared, 
<6> All Mask bits are cleared (MeMory location 7). 

8. 9 ION/ ICJFF 

OPERATION NAHE: Enable/Disable External Interrupts 

MNEMONIC: ION/IOFF 

DESCRIPTION: IOFF will disable the external interrupt systeM 
by clearing the interrupt bit ln the status 
register. Use ION to enable external 
interrupts. 
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8. 10 LOCATE 

OPERATION NAME; Locate a Channel PrograM EleMent 

MNEMONIC; LOCATE C<copyl,l label C(offsetll,uarlable 

DESCRIPTION; Flnds the eleMent wlthln a channel prograM 
buffer correlating to the second word of a 
channel prograM !nstructlon (specified in label> 
and stores that word in the paraMeter variable. 
If the optional copy is used <where O<•copy<•3i 
and default is O> then that copy of the channel 
prograM is used. If the optional offset is 
added (default is 0 offset froM the second word 
of the channel instruction) then that Many words 
are added <or subtracted> to the result stored 
in the paraMeter variable. 

Note: Copy nuMber 0 is the first channel 
prograM copy. 

> iO LET CHANNEL:=2 

> 20 BSIO AA 

> 30 IN H,1,3 

> 40 ESIO 

> SO LOCATE 30 1 A .GET POINTER TO 2ND WORD OF IN H 

> 60 LET AA<A> :=S .CHANGE HALT CODE TO S. 

8. l.1 PROC 

OPERATION NAME: Proceed 

MNEMONIC: PROC CNI 

DESCRIPTION: This stateMent ls used to enable<or disable when 
the N is added) the proceed Mode. AID norMally 
waits for each Channel prograM to interrupt 
before continuing to the stateMent following the 
RSIO. This norMal Mode of having I/O with wait 
Maybe changed to the proceed MOde(l,e. I/O 
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without WQit) by using this stQteMent. 

EXAMPLE<S) 1 <AssuMe AA and BB Qre predefined Channel prograM 
buffers> 

8.12 RDRT 

) 990 PROC 

> 1010 LET CHANNEL1=2 

> 1020 RSIO AA 

> 1030 LET CHANNEL1•3 

> 1040 RSIO BB 

> iOSO PROC N 

OPERATION NAME1 Read DRT Word 

MNEMONIC1 RDRT Z,X 
RDRT Z,XX<N> 

, PERFORM I/O WITHOUT WAIT 

.START CHANNEL PROGRAM AA 

.START CHANNEL PROGRAM BB 

, WAIT HERE FOR I/O TO FINISH 

DESCRIPTION: The DRT<dev1ce reference table) entry ls 
selected by the currently selected r.hQnnel 
device. Z ls the DRT word to read (0 <• Z <• 
3>. The word reQd h stored in X or XX<N>, 

EXAMPLE<S>: 

441H- 8 
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8.13 RIOC 

OPERATION NAME1 Read I/O Channel 

MNEMONIC1 RIOC K, XX<N> C,Cl 
RIOC K, X !,CJ 

DESCRIPTION! This stateMent will issue a COMMand c (where 
O<•C<=!F and the default is 0) to register K (0 
<• K <= IF) on the currently selected channel. 
The result is placed in X or XX<N>. 

EXAMPLE<S>: > 10 LET CHANNEL1•2,DEVICE1=S 

> 20 RIOC 3,A .Read I/O Register 3 into A 

> 30 PRINT "REG 3•";!A 

> 40 RUN 

REG 3=!4014 

End of AID user prograM 

8.:1.4 RMSK 

OPERATION NAME: Read Interrupt Mask 

MNEMONIC1 RMSK X 
RMSK XX<N> 

DESCRIPTION1 This stateMent will read the Mask word (MeMory 
location 7) 1 and place it in X or XX<N>. 

EXAMPL.E<S>: > 10 RMSK A .A = MASK WORD 

> 20 RUN 
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8, 15 ROCL 

OPERATION NAME: Channel Roll Call 

MNEMONIC: ROCL XX<N> 
ROCL X 

DESCRIPTION: This stateMent will place an interrupt Mask in 
XX<N> or X. Each bit of XX<N> or X is set to 
one if the corresponding channel 1• present. 

EXAMPLE<S> 1 > 10 ROCL A 

> 20 PRINT "Channels present="; 

> 30 FOR Q:•R:•i UNTIL 15 .See if Channel is presen 

> 40 IFN A LSL Q AND !8000 EQ !8000 THEN 70 .Is it? 

> SO PRINT Q;i; .Yes! Print it's nuMber 

> 60 LET R: =R+i 

> 70 NEXT 30 

> 80 IF R<>i THEN 100 .Anp Channels present? 

> 90 PRINT "NONE"1 .No! Tell operat6r 

>100 PRINT 

>HO RUN 

8. 16 RSIO 

OPERATION NAME: Run Channel PrograM 

MNEMONIC: RSIO CXX C,CClC,SNJll 

DESCRIPTION: This stateMent Map be used instead of ESIO to 
terMinate Channel prograM definition. XX <a 
buffer) May only be added when outside Channel 
prograM definition, See BSIO for More 
inforMation. This stateMent differs froM ESIO 
in that it initiates the Channel prograM 
~xecution. C is the copy nuMber <O <= C <= 31), 
Default for C is O. SN, if added, is the 
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STATEMENTS - I/O NON·-CHANNEL.-PROGRAM 

stateMent nuMber to execute next if an error is 
detected during execution of the RSIO. Note: 
Copy nuMber 0 is the first channel prograM copy. 

> 10 LET CHANNEL:=S .Define Device 

> 20 8SIO AA .Create First PrograM 

> 30 IN H 

> 40 RSIO .Run First PrograM 

> so 8SIO BB .Create Second PrograM 

> 60 IN H 

> 70 ESIO 

> 80 RSIO AA .Run First PrograM 

) 90 RSIO BB .Run Second PrograM 

>100 RUN 

OPERATION NAME: Read Switch Register 

MNEMONIC: RSW X 

DESCRIPTION: 

EXAMPL.E<S>: 

RSW XX<N> 

This stateMent when executed will place the value 
of the switch register ln X or XX<N>. 
Bits 13-lS hold the device nuMber, and bits 
9-12 hold the channel nuMber. 

> 10 RSW A 

> 20 PRINT "Switch Register=";!A 

> 30 RUN 

Switch Register•f 20 

End of AID user prograM 
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ll. l.8 SMSK 

OPERATION NAME: Set Interrupt Mask 
MNEMONIC: SMSK X 

DESCRIPTION1 Sends the Mask ward X to all channels and a copy is 
stored ln MeMory location 7. 

EXAMPLECS) 1 > 10 LET A:=!4000 

> 20 SMSK A .ENABLE CHANNEL ONE INTERRUPTS. 

8.19 UPDATEOFF/UPDATEON 

OPERATION NAME: Prevent channel prograMS froM being updated 

MNEMONIC: UPDATEOFF/UPDATEON 

DESCRIPTION: UPDATEOFF prevents words 2,4 and S of read and 
write portions of channel prograMs froM being 
updated by the channel prograM Microcode. 
UPDATEON (the default condition> restores 
updating. Updating is indicated by the state of 
bit S of word 4 of Read/Write channel 
.i.nstruc::t.i.ons. 

8.20 IHOC 

OPERATION NAME1 Write I/O Channel 

MNEMONIC: WIOC I<, XX(N), CCl 
WIOC I<, X, CCl 

DESCRIPTION: This stateMent will write X or XXCNl into 
register K <O<•KC•IF> on the currently selected 
channel, The paraMeters are the saMe as those 
for RIOC. 
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9.0 AID STATEMENTS <CHANNEL PROGRAM TYPE> 

The following Channel PrograM Type AID StateMents Must be located 
between the BSIO and ESIO StateMents. The forMat of each 
stateMent explanation is1 

OPERATION NAME1 General phrase of what the StateMent does. 

MNEMONIC: The forM that the StataMent would be called in. 
X ls used to indicate the variables A to Z or a 
nuMber. XX ls used to indicate the buffers AA 
to ZZ. N is the saMe as X but is used as an 
index <XX<n>>. 

DESCRIPTION1 A detailed explanation of the StateMent's 
function. 

EXAMPLE<S>: One or More exaMples using the StateMent. 

9.i CHP 

OPERATION NAME: CoMMand HP-IB 

MNEMONIC: 

DESCRIPTION: 

EXAMPLE<S>: 

CHP VO,CVi, . , VNI 

This stateMent executes the CoMMand HP-IB 
channel instruction. VN is the Nth HP-IB coMMand 
<O<•N<=7> and is a reference to a variable or 
buffer eleMent which contains the coMMand or ls 
the coMMand in nuMeric forM. 

> 10 LET CHANNEL:=S, DEVICE:•i 

> 20 BSIO AA 

> 30 CHP 13F,!SE,!2S,!6F 

> 40 .UNLISTEN, TALK 30, IDS-LISTEN, ENABLE DOWNLOA 

> SO RSIO 

> 60 RUN 

NOTE1 VN <a 16-bit quantity> is converted to a byte and stored in 
the CHP portion of the channel prograM. 
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9.2 CLEAR 

OPERATION NAME: Control Clear 

MNEMONIC: CLEAR CXJ 

DESCRIPTION: This stateMent executes the Clear channel 
instruction, CoMMands the currently selec:ted 
devi<:e to c:leilr itself. If the optional X is 
added it forMs the centr~l bfteCwhere OC•XC•!.FF 
ahd the default .i.s Ol .in the channel 
.instruction. 

EXAMPL.E<S l: > 1.0 L.ET CHANNEL:=S 

> 20 BSIO AA 

> 30 CLEAR .CLEAR CHANNEL S, DEVICE 0 

> 40 RSIO 

9.3 DSJ 

OPERATION NAME: Dev ice Spec Hied Ju Mp 

MNEMONIC: DSJ SOt*ROlC,Sit*Ril ... C,SMl*RMll ... Jlt1XXCNIJ 
DSJ SOC*ROH,SiCll<Ril ... C,SMU.RMJJ ... lH;Xl 

DESCRIPTION: Th is stateMent executes the DSJ channe 1 prograM 
instruction. A juMp occurs as a result of the 
byte returned froM the device. If XXCNl or X is 
added, then the byte returned (last byte should 
the DSJ execute More than once l or !FF <lf the 
DSJ never executes) is pliJced in the right byte 
of XXCN> or X. The left byte of XXCNI or X will 
be set to O. SM is the stateMent to execute 
when the returned byte of the DSJ is equal to M. 
SM f'IUSt be .in the suMe Channel progruM. *RM is 
the totul nuMber of juMp 11ddress copies of SM to 
build into the hsJ instruction. 

1'.:XAMPLECS>: s DB 1313. 7' 0 

7 CPVA BtHOl .Det'l.ne CPVA 

) 10 LET CHANNEL:"'S .Define Disc 

) 20 BSIO AA .Begin Channel PrograM 
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> 30 DSJ 40,60;A .Stuff return byte into 

> 40 IN H, 0 > 7 , Err or--·St ore halt code 

> so , In CPVAO 

> 60 IN H , OK-·-Clear CPVAO 

> 70 RSIO .Start Execution 

> BO PRINT "DSJ=;A;2;"CPVAO•";BBCO> 

9, 4 IDENT 

OPERATION NAME: Identify 

MNEMONIC: IDENT XXCN) 
IDENT X 

.Output Results 

DESCRIPTION: This stateMent executes the IDENT channel 
prograM instruction. The word returned froM the 
device (last word should lt execute More than 
once> or !FFFF (if it never executes) is placed 
in XX<N> or X. 

EXAMPLECS): > 10 LET CHANNEL:=S .Define Disc 

> 20 DB Bll,8 .Create Buffer 

> 30 BSIO AA .Jlegln Channel PrograM 

> 40 IDENT llBC71 .Stuff ID lnto llll ( 7) 

> so IN H . Stop Execution 

) 60 RSIO .Start Channel PrograM 

> 70 PRINT "IDENTIFY CODE =";BB<'7> 

A 

7 
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9,S IN 

OPERATION NAME: Interrupt Halt or Run 

MNEMONIC: IN H C, CXlC,Cll 
IN R [I CXlC ,Cll 

DESCRIPTION: Executes t~e INTERRUPT channel prograM 
instruction. R, if used, will allow the Channel 
prograM to continue to run when this instruction 
is reached, H, if used, will cause the Channel 
prograM to halt when this instruction is 
reached. Xis the CPVA offset (0 <= X <= 3). C 
is the code to store at CPVAX on 
1nterrupt<O<•C<•2SS>. Default for both X and C 
is O. 

EXAMPLE($) 1 

4 DB BB,4 

S CPVA BB<O> 

6 LET CHANNEL:•S 

> 10 BSID AA 

> 20 IN R,3,1 

> :rn IN R ,2,2 

> 40 IN R,i,3 

> SO IN H.,4 

> 60 RSIO 

. DEFINE CPVA 

.Define the following Channel PrograM 

.CPVA3 

.CPVA2 

,CPVAi 

"' 1 

2 

= 3 

.Stop PrograM Set CPVAO 1 = 4 

.Execute the Above. PrograM 

> 70 PRINT "CPVAU•"1BB<0>12;"CPVAi•IBB(i) 

> 80 PRINT "CPVA2•";BB<2>;2;"CPVA3•";BB<3> 
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9,6 JUMP 

OPERATION NAME: Direct JuMp 

MNEMONIC: JUMP SN 

DESCRIPTION: This stateMent executes the JUMP channel prograM 
Instruction. SN is an AID stateMent nuMber. The 
stateMent nuMber Must be within the saMe Channel 
prograM. 

EXAMPLE(S) 1 ) 10 LET Cl~ANNEL.: =S .Define Disc 

> 20 BSIO AA 

) 30 DS.T 40,SO;A .Does Disc respond? 

> 40 JUMP 30 .No! W11it SOM\?. More. 

) so IN H .Yes! Exit Channel prograM. 

> 60 ESIO 

> 70 RSICl AA 

9,7 RB 

OPERATION NAME: Read Burst 

MNEMONIC1 RB MOD, XXCNl, BC C,CBLIC,CDC•Xlt,CRl[,CTDllll 

DESCRIPTION: This stateMent executes the Read Burst channel 
prograM instruction. MOD is the device dependent 
ModlflerCOC•MODC•!lFl. If MOD>!F then Read 
Control is used instead of Read. XX<Nl defines 
the initial buffer location where the data is to 
be stored, BC is the total nuMber of bytes to 
be read. BL is the burst length (default is 1> 
1C•BLC•2S6. Burst length is the nuMber of bytes 
to read this tlMe through the RB. DC, if added, 
will allow separate data buffers to be linked 
Cchainedl by using sequential RB stateMents. X 
is equal to nuMber of links to follow. R, lf 
added, will cause the data to be stored starting 
in the right byte of XXCN> (default ls the left 
byte), TD, )f added, is the stateMent nuMber to 
which channel prograM execution ls transferred 
upon successful coMpletion of the RB. 
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EXAMPLE< S) : > 10 LET CHANNEL:=7 

> 20 BSIO BB .Begin Channel Progro.M 

> 30 RB O,AA<0>,1 .Read One Byte Into 

> 40 .L.eft Byte of AA<O> 

> so IN H .Done 

> 60 RSIO .Execute Channel ProgrqM 

-or-

10 LET CHANNEL:=;2 

> 20 DB AA,1 

> 30 BSIO BB 

> 40 RB 31,AA<0>,1 .Read self test results 

> so IN H 

> f>O RSIO 

9.8 RDMAEc 

OPERATION NAME: READ DMA Burst 

MNEMONIC: RDMAB XX<N>, BC£,£Bl.l£,Rlt,TDlll 

DESCRIPTION: 

441H- 18 
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9.9 RDMAR 

OPERATION NAME: READ OMA Record 

MNEMONIC: ROMAR XX<N>,9C [,[RlC,TOJJ 

DESCRIPTION: This stateMent executes the Read OMA Record 
channel prograM instruction. The paraMeters are 
the saMe as those for RR except the Modifier and 
DC are deleted. See HP-300 1/0 ERS for 
definition. 

9,10 RMW 

OPERATION NAME: Read Modify Write 

MNEMONIC: RMW K, BN, C 
RMW K, 9N, S 

DESCRIPTION: This stateMent executes the Read Modify Write 
channel prograM instruction. K is the register 
to be Modified <O<=K<=!f), 9N is the bit nuMber 
of register K to Modify <0<=9N<=!f), C will 
clear the bit and Swill set it. REGISTER K is 
read, bit nuMber BN is Modified, then register K 
ls written. For soMe registers 9N has special 
Meaning. See HP-300 I/O SysteM ERS for further 
register definition. 

9.ii RR 

OPERATION NAME: Read Record 

MNEMONIC: RR MOD, XX<N>, BCC, CDC=XJC, CRJC, TDlll 

DESCRIPTION: Thls stateMent executes the Read Record channel 
instruction. MOD is the device dependent 
Modifier <O<=MOD<=!if), If MOD is greater than 
!F then Read Control is used instead of Read. 
XX<N> defines the initial buffer location where 
the data is to be stored. BC is the nuMber of 
bytes to be read. If R is added will cause the 
data to be stored starting in the right byte of 
XX<N> (default is the left byte). DC<data 
chain>, if added, will allow separate data 
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EXAHPLE<S>1 

buffers to be linked <chained) by using 
sequential RR stateMents. X is equal to nuMber 
of links to follow. TD, lf added is the 
stateMent nuMber to which channel prograM 
execution ls transferred upon successful 
coMpletion of the RR. 

> 100 RR O,JJ<0>,2S6,DC=2 .READ 4 SECTORS. PLACE THE 

> 110 RR O,BB<O>,S12,DC•1 FIRST ONE IN JJ AND THE LAST 

> 120 RR O,FF<12S>,2S6 ONE AT FF<12S) 

9.12 RREG 

OPERATION NAHE1 Read Register 

HNEHONIC: RREG K, XX<N> 
RREG K, X 

DESCRIPTION1 This stateMent executes the Read Register 
Channel instruction, K is the Channel Register 
to be read <O<•K<•IF), XX<N> or Xis where the 
data is placed, If this stateMent doesn't 
execute then IFFFF ls placed in X or XX<N>. 
Should this stateMent execute More than once, 
the last value read will be placed in X or 
XX<N>. 

9.13 WAIT 

OPERATION NAHE: Walt 

MNEMONIC: WAIT CSJ 

DESCRIPTION: This stateMent executes the WAIT channel prograM 
instruction. The ~hannel prograM is suspended 
until the device requests service. If S is used 
then bit 1S of the first word of the wait 
instruction ls set, The special Mode 1• 
described in the HP-300 I/O ERS. 
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EXAMPLE<S> 1 ) 10 LET CHANNEL:•S 

) 20 DB AA,3 

) 30 LET AA<0>:=!200 .Seek CoMMand 

) 40 LET AA<il :=100 . Cylinder 100 

) so LET AA<2> 1=!10S .Head 1,Sector s 

) 60 BSIO BB 

) 70 WR 8, AA<O>, 3 .IS1iUed Seek 

) 80 WAIT .WaJ.t f'or Col'lplet ion 

) 90 IN H .Done 

)100 RSIO , Start Channel Progral'I 

9,14 WB 

OPERATION NAME: WrJ.te Burst 

MNEMONIC1 WB MOD, XX<N>, BCC,CBLl C,CDC=XJC,CRH, CElllll 

DESCRIPTION: ThJ.11 stateMent executes the WrJ.te Burst channel 
progral'I J.n11tructJ.on. The paral'leters are the sal'le 
as those f'or RB except the TD ls not ~alld and E 
is added to f'lag the end of' each burst with the 
HP•IB END Message. 

EXAMPLE(S) 1 ) 10 LET CHANNEL1=7 

) ts DB AA,6 

) 20 BSIO BB .Begin Channel Progral'I 

) 30 WB O,AA<Sl,1,,,R .Write One Byte 

) 40 .Frol'I the R J.ght 

) so .Byte of' AA<S> 

) 60 IN H .Done 

) 70 RSIO 
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-or-

iO LET CHANNEL:=2 

) 20 DB AA,1,0 .Coh~rol byte is 0 

) 30 BSIO BB 

) 40 WB 31,AA<0>,1 .Ihltiate Self test 

) so IN H 

) 60 RSIO 

9. iS WDMAB 

OPERATION NAME: Write DMA Burst 

MNEMONIC: WDMAB xx ( N), BC r' r BLJ [ ' [RH 'Ell} 

DESCRIPTION: This stateMent executes the Write DMA Burst 
channel instruction. The paraMeters are the saMe 
as those for WB except the Modif.i,e.r and DC are 
deleted. See HP-300 I/O ERS for definitien. 

9,16 WDMAR 

OPERATION NAME: Write DMA Record 

MNEMONIC: WDMAR XX<N>, BCC ,Rl 

DESCRIPTION: This stateMent executes the Write DMA Record 
channel prograM instruction, The paraMeters are 
the saMe tts WR except the Modifier and DC are 
deleted, SEE HP-300 I/O ERS for definition, 
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9. 17 WR 

OPERATION NAME: Write Record 

11NEMONIC: WR MOD, XX<N>, BCC, CDC=NJC, Rll 

DESCRIPTION: This stateMent executes the Write Record channel 
prograM instruction. The paraMeters are the saMe 
as those for RR except the TD is not valid. 

EXAMPLE<S>: 

> 10 WR O,JJ <0>,2S6,DC=2 .WRITE 4 SECTORS. GET FIRST 

> 20 WR O,BB<0>,512,DC=i FROM JJ, THE NEXT TWO FROM BB 

> 30 WR O,FF<i2B>,2S6 AND THE LAST ONE FROM FF<128). 

9.iB WREG 

OPERATION NAME: Write Register 

11NEMONIC: WREG K, XX<N> 
WREG K, X 

DESCRIPTION: The paraMeters are the saMe as those for RREG. 

9. 19 WRIM 

OPERATION NAME: Write Relative IMMediate 

11NEMONIC: WRIM Z,CXI 

DESCRIPTION: This stateMent executes the Write Relative 
IMMediate channel prograM instruction, Z is the 
displaceMent froM the next instruction of the 
channel prograM <-128<=Z<=i27), Xis the data 
to write into the channel prograM at that 
location. If Z is negative then X is not used. 
The constant used is what is already in the word 
at WRIM execution tiMe (See HP-300 I/0 ERS for 
further details>. 
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EXAMPLE(S); 
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> 100 JUMP 110 

> 110 WRIM -3,4 

> 120 JUMP 100 

> 130 IN H 

.JuMp to 130 Second TiMe 

.Change 100 to JUMP 130 
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10.0 FUNCTION STATEMENTS 

This section defines the stGteMents used in creGting progrGMMed 
functions. 

10.1 ENDF 

OPERATION NAME1 End Function Definition 

MNEMONIC1 ENDF 

DESCRIPTION1 This stGteMent terMinates G Function definition. 

EXAMPLE(S)1 See FUNCTION stGteMent. 

10.2 GETNAMEDATA 

OPERATION NAME1 Get data found offset froM NAME paraMetE!r 

MNEMONIC: GE'rNAMEDATA NAMEx, offset, var iGb le 

DESCRIPTION1 Provides access to the MeMory location offset 
froM the pointer found in NAMEx. If a buffer was 
passed as the NAME paraMeter then the eleMent of 
the buffer plus offset is stored into variable. 
If a buffer WGs not passed then an AID execution 
error is reported. 

EXAMPLE<S>1 10 DB AA,100 

100 FUNCTION DOIT NAME1 
110 GETNAMEDATA NAME1,S,A .Store contents of AA<1S> int 
120 GET·NAMEDATA NAMEi,-3,B .Store contents of AA<?> in 

200 ENDF 

SOO DOIT AA<10> 
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10.3 GETNAMEINFO 

OPERATION NAME: Get NAME paraMeter inforMation 

MNEMONIC: GETNAMEINFO NAMEx c,Xl[,Yl[,Zl 

DESCRIPTION: Provides the identity of the NAMEi/6 paraMeter 
including: 

0 

Type- siMple varlable,reserved variable,data or 
string buffer'. 

NaMe- A through Z or position of reserved variable i 
AID Reserved Variable Table. 

EleMent- nuMber of the buffer eleMent passed. 

Length- Size of the buffer ln words. 

X, if included, is stored with the following 
.inforMation: 

8 iS 

:type I nuMe : 
~--------------------------------------> 

type•O for data buffers <AA-ZZI 
1 for string buffers C&AA-&ZZI 
2 for reserved variables <MAXMEMORY-FILELENI 
3 for siMple variables <A-ZI 

naMe•%101 for A,AA or &AA through 7.132 for Z,ZZ or &ZZ. 
If type is a reserved variable then naMe equals 

the offset froM the first reserved variable in 
MeMory <See AID LIST R CoMMand for their order!. 

Note: if' a NAME par<1Meter is not passed then X is 
defaulted to that naMe paraMeters Reserved 
Variable. 

Y, if included, is stored with the eleMent passed 
if the NAME paraMeter was a buffer else -1. 

Z, if included, is stored with the length of the 
buffer passed in NAMEx. If a buffer wasn't passed then Z is 

stored with -1. 

EXAMPLE<S>: 
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10 DB AA,100 

100 FUNCTION EXAMPLE NAME1,NAME2,NAME3,NAME4 
110 GETNAMEINFO NAMEl,A,B,C .A•%101CIDl,B•5(eleMantl,C•lOOClangthl 
120 GETNAMEINFO NAME2,D,E,F .D•OCdefault paraMeterl,E•F•-1 
130 GETNAMEINFO NAME3,G,H,I .G•%1401321IDl,H•I•-l 
140 GETNAMEINFO NAME4,J,K,L ,J•%100005C5th Reserved Variablel,K•L•-1 

500 EXAMPLE AACSl,,Z,STEP ,See FUNCTION EXAMPLE 

10.4 FUNCTION 

OPERATION NAME: 

MNEMONIC: 

DESCRIPTION: 

Function Declaration 

FUNCTION naMe lparaMetersl 

Defines the entry point and paraMeter forMat of 
subsequent function calls, The function 
capability enables the user to create 
quasi-stateMents with an unique naMe and 
paraMeters where: 

naMe• MaxlMuM of 8 alpha characters. 

paraMeters• Pn C,Pn.,,, .,Pnl 

where: 
P• NAME for a variable or buffer 

passed by naMe, 
VALUE for a constant, variable or 

buffer passed by value. 

n• ordinal nuMber* of P where 1 ls 
the first paraMeter of the 

NAME or VALUE type and i<=n<•6. 

The following rule•** govern FUNCTION use: 

Cll Calls to the FUNCTION StateMent Must insure all paraMater 
types are Matched. Any paraMeter May be defaulted i.e. 
excluded, except the NAME type when it's used as a read/write 
bufferCe.g. RR O,NAMEl,S>. Defaulted VALUE paraMeters are 
assigned the quantity 0 and defaulted NAME paraMeters are 
assigned to the Reserved Variable bearing their naMa. 
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* ExaMple: VALUEl,VALUE2,NAMEl,VALUE3,NAME2,VALUE4 1 NAME3,NAME4 

** See the respective exaMples on the following pages which 
display rule usage. 

C21 Function calls May not be input unless the appropriate 
FUNCTION StateMent ls already in the prograM. If a FUNCTION 
StateMent is deleted any calls to lt render the prograM 
unexecutuble and a LISTing of the function culls will yield a 
warning Message. 

C3> A FUNCTION calling a FUNCTION is allowed but 11M1ted to the 
aMount of space available to the user prograM (i.e. every 
FUNCTION call places a 13 word inforMation block into the 
user urea and each ENDF StateMent reMoves just one 
lnforMation block), 

(4) The FUNCTION StateMent May never be executed in line, i.e. it 
MUSt be called, and a branch into a FUNCTION-ENDF StateMent 
sequence during execution will produce an error. 

CS> All AID StateMent,CoMMand, Reserved Variable keywords Ce.g. 
LET,TEST,etc.I and the buffer naMes AA to ZZ are reserved and 
an atteMpt to input a FUNCTION stateMent naMe using such a 
keyword will result in an error. 

LiMltatlons using functions: 

<a> Use of naMe buffers, i.e. NAME1-NAME6, is not allowed ln 
AID BtnteMents that use buffers without eleMents 1 e.g. 
BSI0 1 RSIO, DB, etc, 

(bl Indexing of naMe buffers is not allowed, i,e, NAMEi<X>. 
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ExGMple of RULE l C correct way I 

> lO FUNCTION AODEM NAME1,VALUE1 1 VALUE2 

> 20 LET NAMElt•VALUEl+VAL~E2 

> 30 ENDF 

>100 ADDEM A,7 1 2 .A:=7+2 
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ExaMple of RULE i C incorrect way > 

> 10 FUNCTION ADDEM NAMEl. 1 VAL.UEi ,VALUE2 

> 20 LET NAMEi:=VALUEi+VALUE2 

> 30 ENDF 

>10 0 AD DEM 4, 7, 2 

>HO RUN 

** AID ERROR in StateMent 40 ** 
FUNCTION ParaMeter invalid or in wrong order 

EiaMple of RULE 2 C correct way > 

> 10 FUNCTION GETSR NAMEi 

> 20 RSW NAMEi 

> 30 l.ET NAMEJ. 1 =NAMEi AND ! 7F' 

> 40 E:NDF 

>i 0 0 GETSR AA C 0 ) 

>110 

ExaMple of RULE 2 C incorrect way > 

<AssuMe this is the first StuteMent input> 

10 GETSR AA<O> 

** AJ.D Entry Mode Error ** 
Illegal paraMeter, type or input 

-or-
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> iO FUNCTION GOING NAME:l.,NAME2 

> 20 ENDF 

> 30 GOING A,B 

> 40 DELETE iO 

> 40 LIST 

20 ENDF 

30 **Undefined FUNCTION call to StateMent 10 

40 

<Note- StateMent 30 is supposed to be GOING A,B 
but has no significance since StateMent 

10 was deleted. StateMent 10 Must be 
restored with a FUNCTION StoteMent to 

LIST or execute norMollyl 

ExaMple of RULE 3 C correct way I 

CDeMonstrates a FUNCTION colling a FUNCTION> 
> iO FUNCTION ADDEM NAMEi,VALUEi,VALUE2 

> 20 LET NAME1:,,VALUE1+VALUE2 

> 30 ENDF 

> 40 FUNCTION GETSR NAME1 

> SO RSW NAMEi 

> 60 ADDEM NAMEi,NAMEl,4 , Add 4 to sw. reg. 

> 70 ENDF 

> <~O 0 Gf.TSR A .Get sw.reg. and add 4 to it 

CDeMonstrates a recursive function colll 

> 10 FUNCTION POWER NAME1,VAl..UE1,VALUE2,NAME2 

> 20 IF VALUEi<i THEN SO 
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> 30 LET NAME2:•VALUE2:=NAME1*VALUE2 1 VALUEi:•VAL~El-1 

> 40 POWER NAME1,VALUE1,VALUE2,NAME2 

> 50 ENDF 

>200 POWER A,7,1,B .Get A to 7th power and put in B 

ExaMple of RULE 3 ( incorrect way I 

> 10 FUNCTION FOREVER NAMEl 

> 20 FOREVER NAMEi 

> 30 ENDF 

HOO FOREVER A 

>HO RUN 

** AID ERROR in StateMent 20 ** 

Data buffer area overflow 

IStateMent 20 will build 13 word blocks until no More 
user space is available at which tlMe the prograM 
will abort I 

ExaMple of RULE 4 ( correct way I 

> 10 GOTO 300 . Branch around Functions 

> 20 FUNCTION POWER NAMEl,VALUEl 

>290 ENDF 

>300 .Start of norMal prograM 

ExaMple of RULE 4 C incorrect way I 

> 10 FUNCTION POWER NAMEi,VALUEi 
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> 20 LET NAME1:=NAME1*NAME1 

> 30 ENDF 

> 40 RUN 

** AID Execution Mode Error. in StateMent 10 ** 
FUNCTION StateMent cannot be executed in-line 

ExaMple of RULE S ( correct way l 

l l. 0 FUNCTION TESTX NAME1 , TESTX is val.id 

ExaMple of' RULE S ( incorrect way l 

> 10 FUNCTION TEST NAME1 

** AID Entry Mode Error ** 
Invalid FUNCTION naMe or reserved keyword 

Practical l/O application 

HOO FUNCTION READDATA VALUE1,NAME1,VALUE2,NAME2 

)110 .Reads data into buffer NAMEi with Modifier VALUE1 

>120 and length VALUE2 and coMpares the read 

l130 data to buffer NAME2 

>140 INIT .Intialize Device 

>150 BSIO AA , Build Channel PrograM 

>160 RR VALUEt,NAME1,VALUE2 ~Read record 

>170 RSIO , Execute Chan~~l PrograM 

>180 CB NAMEi ,NAME2, VALUE2 , CoMpare buffers 

>190 ENDF .End of READDATA 

>SOO READDATA O,AA(Ol,256,BB<Ol .Get and test data 
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1510 IF INDEX•-1 THEN 550 

1520 EPRINT* "CoMpore Error! Bod Doto="1AA<INDEXl1 

1530 PRINTEX " Good Doto="1BBCINDEXI 

1540 EPAUSE 

ISSO .Continue ProgroM 

10.5 SETNAMEDATA 

OPERATION NAME: Store dato into o NAME buffer eleMent 

MNEMONIC: SETNAMEDATA NAMEx, offset, variable 

DESCRIPTION: Stores the doto ln vorioble into the buffer 
eleMent plus offset possed os o NAME poroMeter. 
If o buffer was not possed on AID execution 
error will occur. 

EXAMPLECSI: 10 DB AA,l.00 

100 FUNCTION DOil NAMEl 
110 BETNAMEDATA NAMEi,S,A .Store contents of A into AA<lSI 
120 SETNAMEDATA NAMEi,-3,B .Store contents of B into AAC71 

200 ENDF 

300 DOIT AAC101 
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9.0 AID STATEMENTS <CHANNEL PROGRAM TYPE> 

The following Channel PrograM Type AID StateMents Must be located 
between the BBIO and EBIO StateMents. The forMat of each 
stateMent explanation is: 

OPERATION NAME: General phrase of what the StateMent does. 

MNEMONIC: The forM that the StateMent would be called in. 
X ls used to indicate the variables A to Z or a 
nuMber, XX is used to indicate the buffers AA 
to zz. N is the saMe as X but ls used as an 
index <XX<n>>. 

DESCRIPTION: A detailed explanation of the StateMent's 
function. 

EXAMPLE(SI: One or More exaMples using the StateMent. 

9.i CHP 

OPERATION NAME: CoMMand HP-IB 

MNEMONIC: 

DESCRIPTION: 

EXAMPLECSl: 

CHP UO,CUl, .. UN! 

This stateMent executes the CoMMand HP-IB 
channel instruction. VN is the Nth HP-IB coMMand 
<O<=N<=7) and ls a reference to a variable or 
buffer eleMent which contains the coMMand or is 
the coMMand in nuMerlc forM. 

l 10 LET CHANNEL:=S, DEVICE:=i 

> 20 BSIO AA 

> 30 CHP !3F,!SE,!2S,!6F 

> 40 .UNLISTEN, TALK 30, IDS-LISTEN, ENABLE DOWNLOA 

> SO RSlO 

> 60 RUN 

NOTE: UN Ca 16-blt quantity) is converted to a byte and stored in 
the CHP portion of the channel prograM. 

APR 10, 1979 4411- 1 



STATEMENTS - I/O CHANNEL PROGRAM 

9,2 CLEAR 

OPERATION NAME: Control Clear 

MNEMONIC: CLEAR CXl 

DESCRIPTION: This stateMent executes the Clear channel 
instruction. CoMMands the currently selected 
deYlce to clear itself, If the optional X ls 
added it forMs the control byte(where OC•XC•!FF 
and the default is 0) in the channel 
instruction, 

EXAMPLE CS> : > i 0 LET CHANNEL. : =S 

> 20 llSIO AA 

> 30 CLEAR 

) 40 RSIO 

.CLEAR CHANNEL S, DEVICE 0 

9,3 DSJ 

OPERATION NAHE: Device Specified JuMp 

MNEMONIC: DSJ SOC*ROJC,SlC*Ril,, ,C,SM[*RMll. ,,JJC;XXCN>l 
DSJ SOC*ROlC,SiC*Ril., .C,SMC*RMll,, .llC;Xl 

DESCRIPTION: This stateMent executes the DSJ channel prograM 
instruction. A juMp occurs as a result of the 
byte returned froM the device. If XX<N> or X ls 
added, then the byte returned Clast byte should 
the DSJ execute More than once> or !FF (if the 
DSJ never executes> ls placed in the right byte 
of XXCN> or X. The left byte of XX<Nl or X will 
be set to O. SM ls the stateMent to execute 
when the returned byte of the DSJ is equal to M. 
SM Must be in the saMe Channel prograM. *RM is 
the total nuMber of juMp address copies of SM to 
build into the DSJ instruction. 

EXAMPLECSl: 
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S Dll llS,7,0 

7 CPVA 88(0) 

> 10 LET CHANNEL:=S 

> 20 SSIO AA 

.Define CPVA 

.Define Di.SC 

.Begin Channel PrograM 
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> 30 DSJ 40,60;A , Stuf'f' return byte into 

> 40 IN H, o, 7 .Error--Store halt c:ode 

> so .In CPVAO 

> 60 IN H .OK--Clear CPVAO 

> 70 RSIO .Start Exec:ution 

> ao PRINT "DSJ=1A121"CPVA0•"1BB<Ol 

9 .4 IDENT 

OPERATION NAME: Identify 

MNEMONIC: IDENT XX<Nl 
IDENT X 

.Output Results 

DESCRIPTION: This stateMent exec:utes the IDENT c:hannel 
prograM instruction. The word returned froM the 
deyice <last word should it execute More than 
once) or !FFFF (if it neYer executes) is placed 
in XX<N> or X. 

EXAMPLE(S) 1 > 10 LET CHANNEL:=S , Define Disc 

> 20 DB BB,8 .Create Buffer 

) 30 BSIO AA .Begin Channel PrograM 

) 40 I DENT 88(7) .Stuff ID into 88(7) 

> so IN H .Stop Execution 

) 60 RSIO .Stll.rt Channel PrograM 

> 70 PRINT "IDENTIFY CODE =";liB<7l 

A 

7 

441I- 3 



STATEMENTS - l/O CHANNEL PROGRAM 

9.S IN 

OPERATION NAME: Interrupt Halt or Run 

MNEMONIC: IN HI, CXJC,CJl 
IN R C, CXJC,Cll 

DESCRIPTION: Executes the INTERRUPT channel prograM 
instruction. R, if used, will allow the Channel 
prograM to continue to run when this instruction 
ls reached. H, if used, will cause the Channel 
prograM to halt when this instruction ls 
reached, Xis the CPVA offset CO <= X <= 3>. C 
ls the code to store at CPVAX on 
interrupt<O<=C<=2SS>. Default for both X and C 
.is O. 

EXAMPLE ( S) : 

4 DB BB,4 

S CPVA BBCOl .DEFINE CPVA 

6 LET CHANNEL:=S 

BSIO AA > 10 .Define the following Channel PrograM 

) 20 IN R,3,i .CPVA3 i 

> 30 IN R,2,2 .CPVA2 = 2 

> 40 IN R,1,3 .CPVAi 1 " 3 

IN H, ,4 ) SO .Stop PrograM Set CPVAO I = 4 

RSIO > 60 .Execute the Above PrograM 

> 70 PRINT "CPVAO•";BBCOl;21"CPVAi•!BBCi) 

> 80 PRINT "CPVA2=";BB<2>;2;"CPVA3=";BBC3l 
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9.6 JUMP 

OPERATION NAME: Direct JuMp 

MNEMONIC 1 JUMP SN 

DESCRIPTION: This stateMent executes the JUMP channel prograM 
instruction. SN is an AID stnteMent nuMber. The 
stateMent nuMber MUSt be within the saMe Channel 
progrnM. 

EXAMPLE<Sl: > 10 LET CHANNEL:=S .Define Disc 

> 20 llSIO AA 

> 30 DSJ 40,SO;A .Does Disc respond? 

> 40 JUMP 30 .No! Wait soMe More. 

> so IN H .Yes! Exit Channel prograM. 

> 60 ESIO 

> 70 RSIO AA 

9.7 Rll 

OPERATION NAME: Rend llurst 

MNEMONIC: Rll MOD, XX<N>, llC C,CllLJC,CDC=XJC,CRJC,CTDllll 

DESCRIPTION: This stateMent executes the Read llurst channel 
prograM instruction. MOD is the device dependent 
MOdifier<O<=MOD<=!iFl. If MOD>!F then Read 
Control is used instead of Read. XX<Nl defines 
the initial buffer location where the data is to 
be stored. BC is the total nuMber of bytes to 
be read. llL is the burst length (default is il 
i<=llL<=2S6. llurst length is the nuMber of bytes 
to rend this tiMe through the Rll. DC, if added, 
will allow separate data buffers to be linked 
<chained) by using sequential Rll stateMents, X 
is equal to nuMber of links to follow. R, if 
added, will cause the data to be stored starting 
in the right byte of XX<N> (default ls the left 
byte), TD, if added, is the stateMent nuMber to 
which channel prograM execution ls transferred 
upon successful coMpletion of the Rll. 
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EXAMPLECS) 1 ) 10 LET CHANNEL1=7 

) 20 BSIO BB .Begln Channel Pr•ograf'I 

) 30 RB O,AAC0>,1 .Read One Byte Into 

) 40 .Left Byte of AACO) 

) so IN H .Done 

) 60 RSIO .Execute Channel Prograf'I 

-or-

10 LET CHANNEL1=2 

) 20 DB AA,i 

) 30 BSIO BB 

) 40 RB 31,AACO>,i .Read self test results 

) so IN H 

) 60 RSIO 

9,8 RDMAB 

OPERATION NAME: READ DMA Burst 

MNEMONIC1 RDMAB XXCN>, BCC,CBLIC,RlC,TDllJ 

DESCRIPTION1 

441I- 6 

Thls statef'lent executes the Read DMA Burst 
channel prograf'I instruction. The paraf'leters are 
the saf'le as those for RB except the f'lodif ier and 
DC are deleted. See HP-300 I/O ERS for 
def.lnitlon, 
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9.9 RDl1AR 

OPERATION NAME1 READ DMA Record 

l1NEMONIC1 RDMAR XX<N>,BC C,CRJC,TDll 

DESCRIPTION1 This stateMent executes the Read DMA Record 
channel pro9raM instruction. The paraMeter• are 
the saMe as those for RR except the Modifier and 
DC are deleted. See HP-JOO I/O ERB for 
def in lt ion , 

9.10 RMW 

OPERATION NAME: Read Modify Write 

MNEMONIC: Rl1W K, BN, C 
Rl1W K, BN, S 

DESCRIPTION1 This stateMent executes the Read Modify Write 
channel prograM instruction. K ls the register 
to be Modified <O<•K<=IF>. BN ls the bit nuMber· 
of register K to Modify <O<•BN<•!F), C will 
clear the bit and Swill set it. REGISTER K is 
read, bit nuMber BN is Modified, then register K 
is written. For soMe registers BN has special 
Meaning. See HP-300 I/O SysteM ERS for further 
re9lster definition. 

9 .11 RR 

OPERATION NAME1 Read Record 

l1NEl10NIC1 RR 110D 1 XX<N>, BCC 1 CDC•XIC, CRJC, TDlll 

DESCRIPTION1 This stateMent executes the Read Record channel 
instruction. HOD l• the deYice dependent 
Modifier <O<•l10D<•l1F), If 110D ls 9reater than 
IF then Read Control i• used instead of Read. 
XX<N> defines the initial buffer location where 
the data is to be stored. BC 1~ the nuMber of 
bytes to be read. If R is added will cause the 
data to be stored starting in the right byte of 
XX<N> <default is· the left byte>. DC<data 
chain>, if added, will allow separate data 
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EXAMPLE CS): 

buffers to be linked (chained) by using 
sequential RR stateMents. X is equal to nuMber 
of links to follow. TD, if added is the 
stuteMent nuMber to which channel prograM 
execution is transferred upon successful 
coMpletion of the RR. 

> too RR O,JJ(0),256,DC•2 .READ 4 SECTORS. PLACE THE 

> 110 RR O,BB<0>,512,DC•1 FIRST ONE IN JJ AND THE LAST 

> 120 RR O,FF<i28>,256 ONE AT FF<i28) 

9. 12 RREG 

OPERATION NAME: Read Register 

MNEMONIC: RREG K, XX<N> 
RREG K, X 

DESCRIPTION: This stateMent executes the Read Register 
Channel instruction, K is the Channel Register 
to be read <O<•KC=!F>. XXCN) or Xis where the 
data is placed. If this stateMent doesn't 
execute then !FFFF is placed in X or XXCN>. 
Should this stateMent execute More than once, 
the lust value read will be placed in X or 
XX<N>, 

9, 13 WAIT 

OPERATION NAME: Wait 

MNEMONIC: WAIT CS! 

DESCRIPTION: This stuteMent executes the WAIT channel progruM 
instruction. The channel progruM is suspended 
until the device requests service. If S is used 
then bit 15 of the first word of the wait 
in'struct ion is set, The special Mode is 
described in the HP-300 I/O ERS. 
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EXAMPLE<S>: > 10 LET CHANNEL:=5 

> 20 DB AA,3 

> 30 LET AA<O> :"'!200 . Seek CoMM•ind 

> 40 LET AA< U: =100 .Cyllnder 1.00 

> so LET AA<2>:=!i05 .He•1d 1,Sector S 

> 60 BSIO BB 

> 70 WR El, AA<O>, 3 .Issued Seek 

> EIO WAIT .Walt for CoMpletlon 

> 90 IN H . Done 

>100 RSIO .Start Channel PrograM 

9. 14 WB 

OPERATION NAME: Write Burst 

MNEMONIC: WB MOD, XX<N>, BCC,CBLJ C,CDC•XJC,CRlC, CEJllll 

DESCRIPTION: Thls stateMent executes the Write Burst channel 
prograM lnstructlon. Th~ paraMeters are the saMe 
as those for RB except the TD is not valid and E 
ls added to flag the end of each burst with the 
HP-IB END Message. 

E:XAMPLE(S): > 10 LET CHANNEL.:=7 

> l.5 DB AA,6 

> 20 BSIO BB .Begin Channel PrograM 

> 30 WB 0, AA< 5 > , i, , , R , Wr 1 te One Byte 

> 40 .FroM the Right 

> 50 .Byte of AA<S> 

> 60 IN H .Done 

> 70 RSIO 
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-or·· 

10 LET CHANNEL:=2 

) 20 DFl AA, l., 0 .Control byte is 0 

> 30 BSIO FlB 

> 40 WB 31,AA<O), i .Initiate Self test 

> so IN H 

> 60 RSIO 

9.iS WDMAFl 

OPERATION NAME1 Write OMA Burst 

MNEMONIC: WDMAEI XX<N>, EiC C, CEILl C, CRH ,Ell l 

DESCRIPTION1 This stateMent executes the Write DMA Burst 
channel instruction. The paraMeters are the saMe 
as those for WB except the Modifier and DC are 
deleted. See HP-300 I/O ERS for definition. 

9. 16 WDMAR 

OPERATION NAME: Write DMA Record 

MNEMONIC: WDMAR XX<N>, FlCC,Rl 

DESCRIPTION: This stateMent executes the Write DMA Record 
channel prograM lnstructlon, The paraMeters are 
the saMe as WR except the Modifier and DC are 
deleted, SEE HP-300 I/O ERS for deflnition. 
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9.17 WR 

OPERATION NAME: Write Record 

l1NEMCINIC1 WR MOD, XX<N>, BCC 1 tDC=Nl! 1 Rll 

DESCRIPTION1 This stateMent executes the Write Record channel 
pro9raM instruction. The paraMeters are the saMe 
as those for RR except the TD ls not valid. 

EXAMPLE<S> 1 

> 10 WR O,JJ <0>,2S6,DC•2 .WRITE 4 SECTORS. GET FIRST 

> 20 WR O,BB<O>,S12 1 DC=1 

> 30 WR O,FF<128>,2S6 

9. l.8 WREG 

FROM JJ, THE NEXT TWO FROM BB 

AND THE LAST ONE FROM FF<128>. 

OPERATION NAME: Write Register 

MNEMONIC: WREG K, XX<N> 
WREG K, X 

DESCRIPTION: The paraMeters are the saMe as those for RREG. 

9.19 WRIM 

OPERATION NAME1 Write Relative lMMediate 

HNEMONIC1 WRIM Z,!Xl 

DESCRIPTION! This stateMent executes the Write Relative 
lMMedlate channel prograM instruction. Z is the 
dlsplaceMent froM the next lnstructlon of the 
channel pro9raM <-128<=Z<=127), X ls the dat<l 
to write into the channel prograM at that 
location. If Z ls negative then X is not used, 
The constant used ls what ls already ln the word 
at WRIM execution tiMe <See HP-300 I/O ERS for 
further details>. 

44U- 11 



STATEMENTS - I/O CHANNEL PROGRAM 

EXAMPLE<S>: 

441!- 12 

> 100 JUMP 110 

> 110 WRIM -3,4 

> 120 JUMP 100 

> 130 IN H 

,JuMp to 130 Second TiMe 

.Change 100 to JUMP 130 



STATEMENTS - FUNCTION 

10.0 FUNCTION STATEMENTS 

This section defines the stuteMents used in creating progruMMed 
functions. 

10.i ENDF 

OPERATION NAME: End Function Definition 

MNEMONIC: ENDF 

DESCRIPTION: This stoteMent terMinutes u Function definition. 

EXAMPLE<SI: See FUNCTION stoteMent. 

10.2 GETNAMEDATA 

OPERATION NAME: Get data found offset froM NAME puroMeter 

MNEMONIC: GETNAMEDATA NAMEx, offset, variable 

DESCRIPTION: Provides access to the MeMory locution offset 
froM the pointer found in NAMEx. If o buffer was 
passed us the NAME poruMeter then the eleMent of 
the buffer plus offset is stored into variable. 
If a buffer was not passed then on AID execution 
error ls reported. 

EXAMPLE<SI: 10 DB AA,100 

100 FUNCTION DOIT NAMEl 
110 GETNAMEDATA NAMEl,S,A .Store contents of AA<iSI int 
120 GETNAMEDATA NAMEl,-3,B .Store contents of AA(71 ln 

200 ENDF 

500 DOIT AA<lOI 
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10,3 GETNAMEINFO 

OPERATION NAME: Get NAME paraMeter lnforMation 

MNEMONIC: GETNAMEINFO NAMEx c,XlC,YIC,Zl 

DESCRIPTION: Provides the identity of the NAMEi/6 paraMeter 
including: 

0 

Type- siMple variuble,reserved variable,data or 
string buffer. 

NaMe- A through Z or position of reserved variable 1 
AID Reserved Variable Table. 

EleMent- nuMber of the buffer eleMent passed, 

Length- Size of the buffer in words. 

X, if included, is stored with the following 
lnforMation: 

8 iS 
,--------------------------------------. 
ltype I I naMe I 

~--------------------------------------' 

type•O for data buffers <AA-ZZ> 
l for string buffers <&AA-&ZZ> 
2 for reserved variables <MAXMEMORY-FILELEN> 
3 for siMple variables <A-Z> 

naMe•ZlOi for A,AA or &AA through %132 for Z,ZZ or &ZZ. 
If type is a reserved variable then naMe equals 
the offset froM the first reserved variable ln 
MeMory <See AID LIST R CoMMand for their order), 

Note: if a NAME paraMeter is not passed then X is 
defaulted to that naMe paraMeters Reserved 
Variable. 

Y, if included, is stored with the eleMent passed 
if the NAME puraMeter was a buffer else -1, 

Z, if included, is stored with t~e length of the 
buffer passed in NAMEx. If a buffer wasn't passed then Z is 

stored with -1, 

EXAMPLE(Sl: 
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10 DB AA,100 

100 FUNCTION EXAMPLE NAME1,NAME2,NAME3,NAME4 
110 GETNAMEINFO NAME1,A,B,C ,A•1.101<ID>,B•S<eleMent>,C•100(length) 
120 GETNAMEINFO NAME2,D,E,F .D=O<default paraMeter>,E=F=-1 
130 GETNAMEINFO NAME3,G,H,I .G=1.140132<ID>,H=I=-1 
140 GETNAMEINFO NAME4,J,K,L ,J=1.10000S<Sth ReserYed Variablel,K=L=-1 

SOO EXAMPLE AA<S>,,Z,STEP ,See FUNCTION EXAMPLE 

10.4 FUNCTION 

OPERATION NAME: 

MNEMONIC1 

DESCRIPl'ION1 

Function Declaration 

FUNCTION naMe CporoMetersl 

Defines the entry point and paroMeter forMot of 
subsequent function calls. The function 
capability enables the user to create 
quosi-stoteMents with an unique naMe and 
paroMeters where1 

naMe= MOXiMUM of 8 alpha characters. 

parQMeters= Pn C,Pn .... .,Pnl 

where: 
P= NAME for a variable or buffer 

passed by naMe. 
VALUE for a constant, Yarlable or 

buffer passed by value. 

n• ordinal nuMber* of P where 1 Is 
the first poroMeter of the 

NAME or VALUE type and 1<=n<=6. 

The following rules** govern FUNCTION use: 

(1) Calls to the FUNCTION StateMent MUSt insure all paraMeter 
types are Matched, Any paraMeter Moy be defaulted i.e. 
excluded, except the NAME type when it's used as a read/write 
buffer<e.g. RR O,NAMEi,Sl. Defaulted VALUE paraMeters are 
assigned the quantity 0 and defaulted NAME paraMeters are 
assigned to the ReserYed Variable bearing their naMe. 
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* ExaMp le: VALUEl., VALUE2, NAME1, VALUE3 ,NAME2, VA1-UE4 ,NAME3, NAME4 

** See the respective ex~Mples on the following pages which 
display rule usage, 

121 Function calls May not be input unless the appropriate 
FUNCTION StateMent ls already ln the prograM. If a FUNCTION 
StateMent ls deleted any calls to it render the prograM 
unexecutable and a LISTlng of the function calls will yield a 
warning Message. 

C31 A FUNCTION calling a FUNCTION ls allowed but llMited to the 
aMount of space available to the user prograM Ci.e. every 
FUNCTION call places a 13 word lnforMatlon block into the 
user area and each ENDF StateMent reMoves just one 
lnforMation blockl. 

141 The FUNCTION StateMent May never be executed in line, i.e. lt 
Must be called, and a branch into a FUNCTION-ENDF StateMent 
sequence during execution will produce an error. 

CS> All AID StateMent,CoMMand, Reserved Variable keywords <e.g. 
LET,TEST,etc,) and the buffer naMes AA to ZZ are reserved and 
an atteMpt to input a FUNCTION stiiteMent no.Me using such a 
keyword will result ln an error. 

LlMitatlons using functions: 

Cal Use of naMe buffers, l.e. NAME1-NAME6, ls not allowed in 
AID StateMents that use buffers without eleMents, e.g. 
BSIO, RSIO, DB, etc. 

Cbl Indexing of naMe buffers is not allowed, l.e. NAMEiCXI. 
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ExaMple of RULE 1 ( correct way ) 

> '.i.O FUNCTION ADDEM NAME1,VALUEi,VALLIE2 

> 20 LET NAME1:=VALUE1+VALLIE2 

> 30 ENDF 

>100 AD DEM A, 7, 2 .A:=7+2 



STATEMENTS - FUNCTION 

ExuMple of RULE 1 ( incorrect way ) 

> 10 FUNCTION ADDEM NAME1,VALUE1,VALUE2 

> 20 LET NAME1:=VALUE1+VALUE2 

> 30 ENDF 

>i 0 0 AD DEM 4, 7, 2 

>110 RUN 

** AID ERROR in StateMent 40 ** 
FUNCTION ParuMeter invalid or in wrong order 

ExaMple of RULE 2 C correct way J 

> 10 FUNCTION GETSR NAMEi 

> 20 RSW NAMEi 

> 30 LET NAMEi:=NAMEi AND !7F 

> 40 ENDF 

> 10 0 GET SR AA C 0 J 

>110 

ExaMple of RULE 2 C incorrect wuy l 

CAssuMe this is the first StateMent input) 

10 GETSR AA< 0 l 

** AID Entry Mode Error ** 
Illegal paraMeter, type or input 

-or-
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STATEMENTS - F'UNCTION 

> 10 FUNCTION GOING NAHE1,NAHE2 

> 20 ENDF 

> 30 GOING A,B 

> 40 DELETE l.O 

> 40 LIST 

20 ENDF 

30 **Undefined FUNCTION call to StateMent 10 

40 

<Note- StateMent 30 is supposed to be GOING A,B 
but has no fiignlficance since StateMent 

10 was deleted. StateMent 10 Must be 
restored with a FUNCTION StateMent to 

LIST or execute norMallyl 

ExaMple of RULE 3 ( correct way l 

<DeMonstrates a FUNCTION calling a FUNCTION> 
> 10 F'UNCTION ADDEM NAME1, VALUE1, VALUE2 

> 20 LET NAME11=VALUE1+VALUE2 

> 30 ENDF 

> 40 FUNCTION GETSR NAMEi 

> SO RSW NAME1 

> 60 ADDEM NAME1 1 NAME1,4 

> 70 ENDF 

. Add 4 to sw. reg. 

>200 GETSR A .Get sw.reg. and add 4 to it 

<DeMonstrates a recursiYe function call> 
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> 10 FUNCTION POWER NAMEi,VALUEi,VALUE2,NAME2 

> 20 IF VALUEi<i THEN SO 



STATEMENTS - FUNCTION 

> 30 LET NAME21=VALUE21•NAME1*VALllE2, VALUE11=VALUE1-1 

> 40 POWER NAME1,VALUE1,VALUE2,NAME2 

> SO ENDF 

>200 POWER A,7,1,B .Get A to 7th power and put in B 

ExaMple of RULE 3 < incorrect way ) 

> 10 FUNCTION FOREVER NAME1 

> 20 FOREVER NAME1 

> 30 ENDF 

>100 FOREVER A 

>iiO RUN 

** AID ERROR in StateMent 20 ** 
Data buffer area overflow 

<StateMent 20 will build 13 word blocks until no More 
user space ls available at which tiMe the prograM 
will abort> 

ExaMple of RULE 4 < correct way ) 

> 10 GOTO 300 . Branch around Functions 

> 20 FUNCTION POWER NAME1,VALUE1 

>290 ENDF 

>300 .Start of norMal prograM 

ExaMple of RULE 4 ( incorrect way ) 

> 10 FUNCTION POWER NAMEi 1 VALUE1 
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STATEMENTS - FUNCTION 

> 20 LET NAMEi:=NAME1*NAME1 

> 30 ENDF 

> 40 RUN 

** AID Execution Mode Error in StateMent 10 ** 
FUNCTION StateMent cannot be executed in-line 

ExaMple of RULE S ( correct way l 

> 10 FUNCTION TESTX NAME1 ,TESTX is valid 

ExaMple of RULE S ( incorrect way l 

> 10 FUNCTION TEST NAME1 

** AID Entry Mode Error ** 
Invalid FUNCTION naMe or reserved keyword 

Practical I/O application 

>100 FUNCTION READDATA VALUE1,NAME1,VALUE2,NAME2 

>110 .Reads data into buffer NAME1 with Modifier VALUEi 

>120 and length VALUE2 and coMpares the read 

>130 data to buffer NAME2 

>140 INIT .Intialize Device 

>150 BSIO AA . Build Channel PrograM 

>160 RR VALUE1,NAME1,VALUE2 .Read record 

>170 RSIO , Execute Channel PrograM 

>190 CB NAME1,NAME2,VALUE2 .CoMpare buffers 

>190 ENDF .End of READDATA 

>SOO READDATA O,AA<0>,256,BB<O> .Get and test data 
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STATEMENTS - FUNCTION 

>SiO IF INDEX=-i THEN SSO 

>S20 EPRINT* "CoMpare Error! Bad Data=";AACINDEXl; 

>S30 PRINTEX " Good Data=";BBCINDEX> 

>S40 EPAUSE 

>SSO .Continue PrograM 

10.S SETNAMEDATA 

OPERATION NAME: Store data Into a NAME buffer eleMent 

MNEMONIC: SETNAMEDATA NAMEx, offset, variable 

DESCRIPTION: Stores the data In variable Into the buffer 
eleMent plus offset passed as a NAME paraMeter. 
If a buffer was not passed an AID execution 
error will occur. 

EXAMPLECSl: 10 DB AA,100 

100 FUNCTION DOIT NAMEi 
iiO SETNAMEDATA NAMEi,S,A .Store contents of A into AACiS) 
120 SETNAMEDATA NAMEi,-3,B .Store contents of B into AAC7) 

200 ENDF 

300 DOIT AAC10l 
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QUICK REFERENCE FOR AID USERS 

************ 
*BTATti:MENTB* 
************ 

MNCMONIC PARAMETERS 

A!SGICNl 
ADDRESSOFF 
ADDRCSSON 
BUMP 
B!SIOl 
CB 
CHP 
CLEAR 

CPVA 
COPY 
DB 
DELAY 
DSJ 
ENA DLF.: 
END 
ENDF 
EPAUSE 
EPRINT 

buf'Ce)C,<,.pt)J,datci c,. ,, , ,da10.l 
none 
non• 
Cs•uppr'••• cr/lflCHold pa••count J.ncl 
bufC ,copy nuMberl 
buf Ccluten t) ,buf CelcMtnt), 1111n9 th 
do,tc bytei [,,,,,,, 1 dcna bytcBJ 
[control bytcl 
ony c•cJ..L •trJ.nQ 
data buffer <elutent) 
bufC•copy nuMbarl 
buf',lenotht,J.nJ.tJ.allzc d11tal 
dclav count in 86 ua J.ncr11Mcnt• 
lab•lC*rptll, .. ,lablll*rptlHsret. byto. dntl 
nont 
none 
non• 
none 
[*no pauec] 

litrJ.no data,uar1a.ble or •pa.ce ctC;or,H .. J 
E [SID l n onl!! 
F"ILENAME string buffer(ele:)[ 1 sector offset] 
FCORJ asslqnMent expr CSTEP exprl UNTil.CorTOl l!!XPr 
GETNAMEDATA NAMEx, offset variable 
GETNAMEINFO NAMEx, 1.1oriable, variable, uariQble 

GCOSUBl 
GOTO 
HIOP 
IDE NT 
IF 
IFN 
IN 
!NIT 
ICNPUTJ 
INPUTD 
IOCL. 
!OFF 
ION 
JUMP 
!LETl 
LDCATC 
LOOP TO 
LPOl'I' 
LPON 

label 
label 
nonl! 
returned word destJ.natlon 
expr esp.op. expr[sp.op. ~xprll THEN lab~l 
SQMe as Ir 
RunCor Halt)( 1 cpva word pntrlC,.interrupt codel 
none 
varlubl-e[,,,,,,,,yarlabl«l 
data buffer (eluutnt) 
none 
none 
non11 
label 
varlabler•C ... varJ.abl111•l11xprt, .. ,, ,,J 
[(copy nuMber>,l label[(of'f•et>l~deatination 
statu1ent 
none 
ncn111 

JUL 16, 1979 

OPERATION 

PUFFER ASSIGNMENT 
SET R/W WORD4 BIT4 
CLCAR R/W WDRD4 BIT 4 
INCREMENT PASaCOUNT 
BUILD CHANNEL PROGRAM 
COMPARE BUFFERS 
COMMAND HPU 
CONTROL-CLEAR 
COMMENT ONLY 
SET CPVA BUFFER 
COPY CHANNEL PROGRAM 
DEFINE BUFFER 
DELAY 
DEVICE SPECIFIED JUMP 
ENABl.E ERROR PRINT 
TERMINATE PROGRAM 
END OF FUNCTION 
ERROR PAUSE 

ERROR PRINT WITH PAUSE 
END CHANNEL PROGRAM 
SET FIL.ENAME POINTER 
START FOR·-NEXT LOOP 
GET NAME DATA 
GET NAME 
PARAMETER INFO 
GO TO SUBROUTINE 
UNCONDITIONAL BRANCH 
HALT CHANNEL PROGRAM 
DEVICE IDENTIFY 
CONDITIONAL BRANCH 
CONDITIONAL BRANCH/NOT 
INTERRUPT 
INITIALIZE CHANNEL. 
INPUT DATA 
VAR !ABLE LENGTH INPUT 
I/O CLEAR 
INTERRUPT SYSTEM OFF 
INTERRUPT SYSTEM ON 
Cl~ANNEL PROGRAM JUMP 
ASSIGNMENT 
FIND INSTRUCTION 
END OF LOOP 
PRINTER OFF 
PRINTER ON 
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--------·--·----··-····------·-·------------·------------·-·------···----------------

NCEXTJ 
NOCllECKS 
PAGE 
PAUSE 
PP CRINTl 
PRCINTl 
PRINTEX 
PROC 
RANDOM 
RB 

RDl'IAB 

RDl'IAR 
Rl>RT 
READCLOCK 
READFILE 
R CETURNl 
RIOC 
Ri'ISK 
Ri'IW 
ROCL 
RR 

label 
none 
none 
none 
saMe as EPR INT 
string data,v11ri11ble or 15pac1!!: count[ >or>][ .. l 
saMe as PRINT 
CNo proceed l 
[ <argueMent), l variQbleC,.,. ,variable] 
Hodlfier,buf(e),byte countC,Cburst lenqthl>>> 

C,lDC=data chain l.inklC,CR.ight bytel>>>»>» 

END OF FOR-NEXT 
STOP CHECKS 
PRINTER PAGE 
NON-·ERROR PAUSE 
NON-·ERROR PR IJ/ PAUSE 
NON ".RROR PR INT 
ERROR PRINT 
I/O WAIT CONTROL 
GENERATE RANDOM NUMBER 

C,ClabelCtdlJC,CPause after burstlllll READ BURST 
buf'Ce),byte countC,Cburst lengthH,lRight byte])) 

C,ClabelCtd)l!l READ DMA BURST 
buf't«),byte countC,[Right byteH,labelCtd)ll READ DMA RECORD 
drtword nuMber,dest.inat.ion READ DRT DATA 
.ar!ablo READ SYSTEM CLOCK 
buf'(eleMent) ,length READ FIL.E 
none RETURN TO GOSU!f 
register nu11ber ,dest.ina1ionC ,control bytel READ I/O CHANNEL. 
destinat.i.onCvo.rJ.able) READ MASK 
register nuMber ,bit nuf'lber ,Cleo.!"Cor Set) READ-MODIFY··WR ITE 
dest.i.nationCvariableJ CHANNEL ROLL. CALL 
Modifier ,buf'<e> ,byte count[, CDC=data chain linkl > 

!,!Right byt•H,lab•Htd)lll READ RECORD 
RREG reqister nuMber,destinationCvariable) READ REGISTER 
RSIO Cbuf'C, [copy nuMber]] C, labell l RUN CHANNEL PROGRAM 
RSW dest.i.no.tionCvo.riablel READ SWITCH REGISTER 
SECTION sect.ion nu11ber ,label START OF SECTION 
SETNAMEDATA NAMEx, off's.et, data STORC NAME DATA 
SMSK "'ask value SET MASK 
SPACC line count PRINTER SPACE 
SPACESOF'F none NORMAL. NUMBER PRINT 
SPACESON none LEADING SPACES ON t PR 
STARTCLOCK clock .i.ncreMent START SYSTEM CLOCK 
SUPPRCSS none SUPPRESS ERRORS 
UPDATEOFF non• SET R/W BITS WORD 4 
UPDATEON none CLEAR R/W BITS WORD4 
WAIT !Set bit 151 CHANNEL PROGRAM WAIT 
WB MOd.if.ier,bufCe>,byte c:ountC,tburst lengthl>>>>> 

WDltAB 

WDHAR 
WIOC 
WR 

WRIH 
WRITErILE 
ZEROESOFF 
ZEROESON 
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C,CDC=dato choin l.i.nkH,CRlght bytel>»»>» 
l,[Eot flaglt,CPause after burstll1ll 

buf<111>,byte counU,Cburst 1111:ngthl>>>>>>>>>»> 
C,CR.i.ght byteH,tEot flaglll 

buf'<e>,byte count[,Rlght bytli!l 
register nuMber, data 

WRITE !'IURST 

WRITE 
WRITE 
WR ITC 

DMA BURST 
DMA RECORD 
I/O CHANNEL 

Modifier ,buf(e) ,byt12 count[ 1 CDC=dr.1ta cho:in link J 
t ,Right bytell 

offset[ ,data] 
buf'(ele> ,length 
none 
none 

WRITE RECORD 
WRITE RELATIVE IMMED, 
WRITE FILE 
NORMAL NUMERIC PRINT 
LEADING O'S ON t PRINT 
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********** *COMMANDS* 

********** 
MNEMONIC 

CR EAT[ 
DELCTE 
EEPR 
EEPS 
ENPR 
ENPS 
EP 
EXIT 
GO 
INC 
LC 
L.F 
Lt IST l 

LOAD 
LOOP 
LOOP Off 
M [(}D!FY l 
PURGE 
REN 
RST 
RUN 
SAVE 
SEPR 
scrs 
SEl 
SNPR 
SNPS 
so 
TEST 

PARAMETERS 

f'ilenaMe,length in sec.tors 
label[/labell 
none 
none 
none 
none 
none 
none 
[paraMeteri l [,,, ,pQraMeter3l 
.i.nc:re Men t value 
none 
[PRINTER J 
CPR INTER l [data type<.! or%JJ > » 

OPERATION 

CREATE FILE 
DELETE LINES 
ENABLE ERROR PRINT 
ENADLE ERROR PAUSE 
ENABLE NON-ERROR PRINT 
ENABLE NON-ERROR PAUSE 
ERASE PROGRAM 
LEAVE PROGRAM 
CONTINUE PROGRAM 
CHANGE STMT INCREMENT 
LIST COMMANDS 
LIST FILES 

[Reserved varCor CCpasscount) or Variable or>» 
Buffer) l [ ,paraMe ter 1 l (/{or,) l [pQrt.lM~ ter2l > > > 

C/para,.u?ter3l LIST PROGRAM/DATA 
f ll.anaMe GET PROGRAM FROM DISC 

SCT LOOP FLAG 
CLEAR LOOP FLAG 

saMe as LOOP MODIFY STATEMENT 
fllenaMe PURGE FILE 
[renuMber value] RENUMBER PROGRAM 
none RESET FLAGS 
[paraMeterilt,,, 1 paraMeter3J RUN PROGRAM 
filenaMe !revision COO.OOJl SAVE PROGRAM ON DISC 
none SUPPRESS ERROR PRINT 
none SUPPRESS ERROR PAUSE 
stnteMent nuMber Nt:::lJ STATEMENT NUMicER 
none SUPPRESS NON·MERR PRINT 
none SUPPRESS NON·-ERR PAUSE 
none STOP STREAMING 
f.+ or -l[[sectlon nuMber)[/{or,}][, ,,[/{or,:>l»> 
sect l on n UMber 1 l [or ALL l SCLECT TEST 
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******************** •RESERVED VARIAilLES* 

******************** 
MNEMONIC 

BADINTP 
CHANNEL 
CONCHAN 
DEVICE 
FALSE 
l"IL~INF'O 
FILELEN 
GOPARAMi/3 
INDE:X 
INPUTl •. EN 
MAXMEHORY 
NAHE1/6 
NEWTCGT 
NO INPUT 
NOREGPONS 

OFFSET 
PASSCOUNT 
RUNPARAH1/3 
SECT!. ON 
SECTIONS1/3 

BTATENUM 

STEP 
TIMEOUT 

TRUE 
VALUE1/6 
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CONTENTS 

channal/d••ico nuMbor of d•vice that interrupted illa9olh 
cho.nn•l nur-ib•r of d111Yicc under t11t 
chonnel/deyJ.ca nufl"lbtr of con1ole d1!il'J.c11 
devJ.c• nuMber of' d11iJ.c11 undar te•t 
0 to d11.L9not1 a fcl11 value 
Bit O•prot1ct1d(if 1), Bit S/11•clo••• Bit 12/iS•type, 
l«n9th of file doclo.rcd in Fil.ENAME 
fJ.r1t ,1econd cind 'thJ.rd CO para11u111r• 
CB. •tatu1ent rnult C-i•9ood CB alH e1 .. 1ent whoro CB failed> 
11n9th On ch<1ractort1) of 1011t operator Input durln9 INPUT 
rutc.Ln .Ln9 Mii Mory left 1 o ~a•r 
FUNCTION MMI p•>rllMettr111. 
true if TEST X entered by ope,<ltor olH f<tlH 
true J.+' non .. ·•rror prJ.nt J.• not allowttd 
O•AIJ) wJ.11 hcindle bod re•pon•• f'roM 1/0 el•e 

store it wJ.th th11 ¥alue of' I/0 error 
nuMbt:r of 1Htt• <+or-> f'roM GOSUB to return to on RETURN 
nuriber of proqra.M pa•••• <deterM.i.ncd by DUMP ex•cutJ.ons) 
f'J.r•t ,aecond Qnd thJ.rd RUN pcroMeters 
current test scctJ.on J.n cxec11tJ.on <or ll'l•t c:ozc:uted) 
bJ.t f'\GSk for te1t •tctJ.one to exe.cute (i•ok to execu't'e) 1 

CSECTIONS1•Usts 1··16) CSECTIONS2•tua l.7··32) 
CSECTIONS3•tn1S 33-48) 
stateMent t of' Mor.t recently executed FUNCTION-calling 
'5ta.t111Ment, 
current 1i'tep nuMber (deterMJ.ned by LET STEP :=nuMber) 
during channel progr11r1 tJ.Meout allows ,...5 secs*<TIMEOUT· .. 1) dall'ly 
before error <J.f negQtive then no tJ.Meout is desired) 

···1 to designate true va.lue 
FUNCTION value paraMe ters. 



*********** 
*OPERATORS* 
*********** 

OPERATOR MEANING 

< > not equal to 
equal to CaquJ.valGncc t111t only> 
l••• than 
9rcotcr tha.n 

>• qrcatcr than or equal to * "ultlpl~ 
+ addJ.tJ.on 

1ubtr11ct.ion Cor two'• cot-tplutent 11ddJ.tJ.onl 
/ dlYld• 
1• 1111.LqnMcnt CLET var1•cxpre11!on> 
DR loqlcol OR 
NOT on•'• COMple""cnt 
MOD ruu:i!nder of d111J.dc CS HOD J cquol1 2) 
AND loq !col AND 
XOR lo9lcol XOR 
LSL J.09lcol •hlft left Cblt O loot, O into bit !S) 
l_SR loqlcol shift rJ,qht Cblt 15 lost, 0 Into blt 0) 
ASL or.i.thMetic shift lef't Cb.Lt 0 1aYed,bJ.t 1 lost, 0 into bit 15) 
ASR 11rJ.thM11tJ.c shH't rlqht (bit 0 sav11:d,bit 0 to bJ.t !,bit 15 lost) 
CSL cirr.ulor •h!ft left Cblt 0 to bit !S, nothing loot) 
CSR circulor •h!ft ri9ht Cblt 1.5 to blt O, nothing loot) 
EQ 1p•ciol operator Cequal to) 
NE spccJ.ol operator (not tqutJl to) 
L.T special operator Cless than) 
GT specJ.al opl!!rQtor Cgreat«r than) 
LE special operator Cless than or equal to) 
GE sp~cial operator Cgreater than or equal to) 

************* 
*MODIFY INFO* 
*****~'******* 

CONTROL CHARACTER 

R 
I 
D 
E 
J 
A 

MEANING 

Replace with f'ollowing characters 
Insiart following characttrs 
Delete this character 
Exit (delete old stateMent, add new stateMent) 
Join (sa1,111 old statll!Mtlnt, add new sto.ti111ent) 
Abort (current edit 11tateMent unchr.mged) 
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IOMAP - ERS 

NOTICE 

The lnforMation contained ln this docuMent is subject to 
change without notice. 

HEWLETT-PACKARD MAKES NO WARRANTY OF ANY KIND WITH REGARD 
TO THIS MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE 
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 
PARTICULAR PURPOSE. Hewlett-¥ackard shall not be liable ·: 
for errors contained herein or for incidental or conse
quential daMages ln connection with the furnishing, per
forMance or use of this Material, 

Hewlett-Packard assuMes no responslblllty for the use or 
reliability of its software on equlpMent that ls not fur
nished by Hewlett-Packard. 

This docuMent contains proprietary inforMation which ls 
protected by copyright, All rights are reserved. No 
part of this docuMent May be photocopied, reproduced or 
translated to another prograM language without the prior 
written consent of Hewlett-Packard CoMpany. 

Copyright CC) 1978, 1979, 1980 by Hewlett-Packard CoMpany 

Hewlett-Packard CoMpany 
19447 Prunerldge Ave., Cupertino, California 95014 U.S.A. 

Printed in U.S.A. 
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IOMAP - INTRODUCTION 

i.O INTRODUCTION 

l.l General 

The IOMAP utility has three purposes: 

Cll It provides a display of the systeM physical I/O 
conflguratlon 

12> It checks out the basic hardware 1/0 systeM 

(3) It provides Identify , ReMote Self-Test, and HP-IB Loopback 
device tests. 

All channels on the !MB are identified. The HP-IB Identify 
feature is then used to obtain the ID codes for the devices 
connected to each GIC. A brief description of the channels and 
devices is displayed in a table. 

This identification process tells you that: 

Ci> the I/O systeM CIMB and HP-IBsl is fundaMentally working 

<2> no two channels and devices have the saMe address 

(31 the expected channels and devices are present and correctly 
configured, 

rn addition to the I/O configuration display, IOMAP has three 
selectable test sections available to the operator when in the 
optional Mode. This optional operating Mode allows you to 
perforM Identify, ReMote Self-Test, and HP-IB Loopback tests On 
selected devices. For 1nterM1ttent probleMs, any one of these 
functions can be looped. 

This prograM is written in the AID language. 

1.2 Required Hardware 

Hardware required to run the Diagnostic/Utility SysteM, <DUSI 

1.3 Required Software 

Diagnostic/Utility Package flexible disc 
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IOMAP - TEST LIMITATIONS 

2,0 TEST LIMITATIONS 

Channel identification depends on correct operation of the IMB 
and the CPU's ability to read the Configuration Registers on 
channels. This involves circuitry on every board connected to 
the IMB -- not just those explicitly involved in the transaction. 

Device identification depends on correct operation of the HP-IB 
-- this involves circuitry in every device connected to the bus, 
not - just the controller and device being identified, 
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IOMAP - OPERATING INSTRUCTIONS 

3,0 OPERATING INSTRUCTIONS 
f)r J.ng up l>US 

I 

COUS Entry Statel 

: : IOMAP 
v 

PrograM Initiation State 
- DUB starts prograM 
- PrograM eMlts title Message 

v 

pl" Ogr'CIM 
ready <Resets all options 

except TEST & LOOPI 
>RUN 

CPrograM Pause State! 
Select options: >*TEST 

>BNPI~, etc, 
>LOOP, LOOPOFF 

>EXJ.T 

>Go + 
<resuMes 
execution> error• 

pause 
ATTENTION 
or· Control-Y 

PrograM Execution State 
- E~ecutes prograM per default or TEST options 
- EMlts Messages per BNPR, etc. options 

tests done 
to first 
se lee tecl 

v test 
NO-- LOOP on ? --YES-----------> 

+ GO l - optional Test Sections 
GO ,1 - printer output 
GO l,l - optional Test Sections and printer output 

* Requires security code 

Figure 3.1 - PrograM State DlagraM 

442- 6 APR ii, l. 9'79 



IOMAP - OPERATING INSTRUCTIONS 

Before running thls prograM be sure that th• physical 
conflguratlon <swltches on the rrontplan1> MQtch11 th• logical 
conflguration required by the operating systeM. 

There are two Modes or operatlon a~allable for thls dlagnostlc 
prograM -- the standard (default) Mode and the optional Mode, 

To operate 1n elther Mode, follow these steps1 

Ci) Bring up the Dlagnostlc/Utlllty SysteM <DUS> 

<2> The DUS proMpt character (1) ls dlsplayed. <DUS Entry State 
in the State DlagraM, Figure 3.1> 

C3> Respond 'l0MAP 1 , to load the IOMAP PrograM. 

C4) The prograM dlsplays lts title Message and proMpt character 
1 ) 1 <PrograM Pause State 1n the State D1agraM,) 

"IOMAP REVISION xx.xx· 
Enter 1 G0 1 to contlnue 

1 G0 1 1 1 to contlnue wlth prlnter output 

'GO i 1 for Optlonal Test Sectlons 
1 GO 1 1 1' to run Optlonal Sectlons wlth printer output 

<1 LC 1 to list CoMMands) 

The next step (step 5) depends on whether you want the Standard 
Mode or not. 

3.i Standard Mode 

<S> If the standard Mode is to be executed, enter 1 G0 1 (or 'G0 1 i 1 

to get printer output), 

The standard Mode ls deflned as follows: 

Ca) Execute only the I/O Map <Test Section i) 

Cb> Display error, inforMation, and proMpt Messages. 

Cc> Pause on errors and proMpts. 

IOMAP will display the systeM I/O configuration table then 
terMinate. 
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3.2 Optional Mode 

In addition to the I/O configuration display, IOMAP has three 
selectable test sections available to the operator. Entry is 
done when in the optional Mode or entry into these test section 
can be aCCOMplished via the AID 'TEST' COMMand. The AID 'TEST' 
coMMand requires knowledge of the security code. Each of the 
optional test sections will request the operator to enter a 
channel and the device nuMber. After the operator enters a legal 
channel and device nuMber and execution of the selected test 
section coMpletes, the operator will be returned to the entry 
point of the selected test section. The request for a channel 
and device nuMber only occurs on the first pass through the 
optional test sections. Therefore, entering the AID 'LOOP' 
coMMand, does not force the operator to re-enter the desired 
channel and device nuMber as each pass is Made. 

<S> To enter the optional Mode, enter 'GO i' or 'GO i,i'. In 
response to the welcoMe Message, the prograM displays: 

IOMAP 

Test Section 2 
Test Section 3 
Test Section 4 

Optional Test Sections 

Identify 
Self-Test 
Loopback 

Enter NuMber for Desired Test Section 

At this point, select the appropriate Test Section by typing 
its nuMber. 

3.3 Messages 

Several kinds of Messages May be displayed by IOMAP: 

General Messages: Request action froM the operator or report 
results of coMMands. 

Error Messages: 

I/O table: 

442- 8 

Response to the operator's requested 
function was not expected or operator 
entered incorrect inforMation in a coMMand. 

All responding channels and devices are 
displayed in ascending order according to 
their respective channel address <CHAN ADDR 
switch position) and device addresses 
<DEVICE ADDR switch position), 
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SaMple I/O table: 

switch position) and device addresses 
<DEVICE ADDR switch position>. 

IO MAP SYSTEM I/O CONFIGURATION 

>c~~t~;1-?~n;1-;~11~h-·;;111~9;~-ch~~~;1:7--o;v1~;;4--------------
>sys teM console is device 4 on channel 7 
ctianne1-7--10;10 ______ cenera1-110-channei--<c1c> ________________ _ 

Device 3 ID•!1234 XXX Device CCODE•2) 
Device 4 ID=!4321 YYY Device 

Channel 4 ID=!i Async. Data COMM. Channel IADCC> 
Devices 0-3 ID•!4080 Devices on ADCC MAIN CCODE•1,2> 
Devices 4-7 ID=!4080 Devices on ADCC EXTEND CCODE•1,2) 

E:'XP'i'anat'Ioii-iii-•-<coiie:;;;---->-,-----------·----·----------------------
1 iMplies: NO LOOPBACK Capability 
2 iMplies: NO SELFTEST Capability 

End o·f' pass n 

Note: The devices on the ADCC MAIN and ADCC EXTEND are 
not individually identifiable. The ADCC responds 
to the IDENTIFY COMMand with !4080, 
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4.0 TEST SUMMARY 

Std, Sect Description 

* 1 
2 
3 
4 

I/O Hap 
Identify a specific device 
Self-Test a specif lc deuice 
Loopback to a specific deuice 

Notes:~ * Part of standard set of sections 

TlMe Notes 

S sec 
MS 

MS 
MS 

+ 
+ 
+ 

+ Keeps proMpting user for channel and deuice addresses 
until '-2' is entered. 

Figure 4.1 - Table of Test Sections 
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\\i, 0 TEST DE~ICRIPTIONS 

Section i - I/O Table 

The prograM perforMs the following sequence for each channel. 

<ll PerforM Roll Call on the IH9 for specific channel type 

(2) Read Register of the channel 

(3) PerforM ID sequence on the channel's HP-I9. 

Section 2 - Identify 

This test section will display the channel and device ID code and 
type when executed. The following ls displayed upon entry of Test 
Section 21 

Test Section 2---IDENTIFY 

Function: To describe the device on a specific Channel 
Enter a channel and device nuMber separated by 
a COMMa or, -2 to EXIT this test section. 

The AID proMpt character '?',awaits the operator's response1 

a. Upon entry of a legal channel and device nuMber the test 
executes, 

h, Upon entry of >-2' the utility returns the operator to the 
Main proMpt, 

J.OHAP REVISION XX.XX 

Enter 'GO' to continue 
'GO , i' to continue with Line Printer 

'GO i' for Optional Test Sections 
1 GO l,l' to run Optional Test Sections with Line Printer 

<'LC' to list CoMMands) 

APR 11, l.979 442- u 



IOMAP - TEST DESCRIPTIONS 

At this tiMe the operator May enter the AID 'EXIT' coMMand to 
EXIT the IOMAP utility, select another test section, or enter 
'GO' to continue. 

Section 3 - Self-Test 

In this test section, the following sequence is sent to a 
selected channel/device: 

Initiate Self-Test, read self-test results, and display self-test 
results. Test Section 3 begins with the following title and 
question: 

Test Section 3----SELF TEST 

Function: To Invoke SELF TEST. 
Enter a channel and device nuMber separated by a r.oMMa or, 
-2 to EXIT this test section. 

The AID proMpt character, '?',awaits the operator's response. 
Upon entering a legal channel/device nuMber execution of this 
test section begins. <Entering a -2 causes saMe reaction as 
described in Test Section 2>. The Self-Test results are 
displayed upon coMpletion of the test section. The results 
displayed on the first pass are used as the basis for coMparing 
subsequent pass results. On the first pass through this section 
the following Message ls displayed: 

Jnitial SELF TEST Results= !XXXX 

All supported devices have a good Self-Test result of 0 except 
the 31213 IDS, which responds !iD. 

On subsequent passes the following Message is displayed: 

or, 

New Self-Test Result Equivalent to Initial Result of !XXXX 

Self-Test Results changed on Pass X, expected !XXXX Received 
!XXXX. 

NOTE: Not all devices will have Self-Test Capability. 
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Section 4 - Loopback 

This test section atteMpts the HP-IB loopback function on the 
selected channel/device. This test section begins as follows: 

Test Section 4----LOOPBACK 

Function: To perforM the LOOPBACK test -

Enter a channel and device nuMber separated 
by a COMMa or, 
-2 to EXIT this Test section, 

The AID proMpt character, '?', awaits the operator's response. 

Upon entering a legal channel and device nuMber this test section 
begins execution. <Entering a -2 causes the saMe reaction as 
described in Test Section 2.1 Upon coMpletion of this test, the 
following ls displayed: 

or 

LOOPBACK test coMpleted 

l..OOPBACK ERROR: PASS X BYTE A 
Received !D sent !C 
LOOPBACK Test has coMpleted. 

Note 1: Not all devices have loopback capability. 

Note 2: Loopback is not allowed for the device acting 
as systeM console. 
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6.0 ERROR INTERPRETATION 

6.1 I/O Table Errors 

If a deulce responds with an ID code not recognized, the 
following Message ls displayed In the description field of the 
I/O configuration list. 

"Device responds but ID code undefined". 

Possible causest 

(i) Device is not responding with correct ID code. Look up 
correct code in Section 7.0; check for stuck bits. 

(2) Device is not supported on systeM. Check current 
Price/Configuration Guide brochure. 

(3) Device is newly supported on systeM and IOMAP prograM copy is 
not up-to-date. 

A non-recognized channel type will cause the following Messa9e1 

"ID•!XXXX **Undefined Channel ID code.• 

XXXX= ID code of channel, 

Possible causes: 

<il Operator error 

(2) Channel is identifying incorrectly, Look up correct code in 
Section 7,0; check for stuck bits, 

(3) Channel is newly supported on systeM and IOMAP copy is not 
up-to-date, 

6.2 Optional Mode Errors 

"Device X does not exist on Channel Y. 
Enter an existing channel and device nuMber separated 
by a COMMa or, 
Enter •too• to run IOMAP again.• 

? 

The AID proMpt character, '?', awaits the operator's response. 
Each test section will stay in this loop (requesting entry of a 
channel and device nuMber) until a legal channel and device 
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nuMber has been entered. The three Optional Test Sections are 
described in detail in Test Descriptions <Section S.0), 

Possible c:auHs1 

<1> Operator Error 

<2> Channel or Device is interMittently failing to identify, 
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7.0 REFERENCE TABLES 

7.1 Supported Channels 

IOMAP currently recognizes the following channels1 

GIC (31262) 
ADCC MAIN <3t264l 
ADCC MAIN with EXTENDER (31264 1 312651 

Figure 7.l - Channel ID Codes Recognized 

7.2 Supported Devices 

IOMAP currently recognizes the followinQ devices: 

ID code 

! 0 OBJ. 
! 0001 
!0002 
! 200:1. 
!2002 
!2009 
12080 
!4080 
!6000 
!8000 
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Device 

7902 Flexible Disc Unit <FDU) 
7910 Disc Storage Unit (DSUl 
12745 HP-·IB Adapter· for :l.30:57 Disc Controller 
2608A Line Printer 
2631A Serial Printer 
2631B Serial Printer 
InforMation Display SysteM <or 3l030A Workstation) 
ADCC Devices 
GIC as device 
PMPI 

Figure 7.2 - Device ID Codes Recognized 

-hp·-
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SYSTFM I/O EXERCISFR - INTROnUCTION 

l., 0 lNTROPllCTIClN 

The SysteM I/O Exerciser is a ~tund-alone progroM which tests the 
1/0 systaM by generating tha I/O activity of a haauily loaded 
systaM. It can ba used to detarMina to what extent the hardware 
and low-level systeM software are working. 

lhe prograM resides on lts own cold-load flexible disc. 

The prograM ls written in SPL.-II, and uses the low-level systeM 
software to do I/O, Sea Figure l.l for a description of the 
systaM software used. The proqraM ls self-confiqurlng; i.e., on 
start-up it tries to identify each I/O device present, and sets 
up default attributes for each device that lt finds. It then 
starts dolnq 1/0 to the various devices, If the prograM runs 
w.i th no ,~rrors, poll c:ari as~;uMe that the software and hardw(tre are 
interactln~ corre~tly, and any probleMs Manifested at the 
operating systeM level probably exist in higher level sof,ware. 

The prograM ls Most useful for generating randoM I/O tests which 
should catch tlMe-depandent bugs; for lntensiue testing of 
specific devices or specific ureas of discs; and for testing 
uarlous I/O configurations (e.g. two ADCC Mains us one ADCC Main 
and one ADCC Extender), 
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SYSTFM I/O EXERCISER - INTRODUCTION 

PROGR!\MS 
(Application prograMs, coMpllers, utlllties) 

AMIG0/300 
(File ManageMent, MeMory ManageMent, 

prograM and task ManageMent, 
schedullng) 

----------------------------- \ 

CONTROL PRO~RAM I I-0 
<IIO drivers, queuing, 

synchron.i.>atlon, 
.in terr up tt.;) 

INSTRUCTION SET 

MICROCODE 

I 

Services used by 
I/O Fxerc.iser 

Figure l.1 - Level 0¥ Exerciser in SysteM 
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2.0 LIMITATIONS 

The SysteM I/O Exerciser is really a Mini-operating systeM, and 
therefore requires a MiniMUM •et of systeM Modules to be present 
and workinq. 

(i) You Must be able to cold load froM a flexible disc, which 
Means the CPU, IMB, GIC, and 7902A Mu~t be working tu soMe 
extent. 

(2) The IPS MUSt be working. 

C3) Other devices and channel hardware Must be working well 
enough to allow ~hannel prograMs to execute. 

The prograM perforMs only reads and writes to the various 
devices, nllowlng you no control over the data actually 
transferre~. Thus the prograM cannot he used to check the effect 
of various control sequences to the IDS or the printer. 

The prograM also sets 11M1tat1ons on the length of the data that 
can be written to the various devices, Th~se 11Mitntions 
currently are1 

11 l280 words to a disc ClO sectors) 
21 132 bytes to a line printer 
3) 8? bytes to a terMinol, the last 2 of which are always 

a carriage return/line feed 
41 25~ bytes to an IDS, the first 4 of which are always 

"e•c•@o• <write data> 

You can specify that you want to write fewer bytes or words to a 
device, but you cannot specify More. Also note that the prograM 
will always write at least two bytes to a terMinal, and at least 
4 bytes to an IDB. ' 

The prograM handles a MaxiMUM of 24 devices, The devices 
currently supported include 

IDS 
7902 disc Cslngle-density, single- and double- sided> 
7910 disc 
13037 controller, with any Mix of up to 8 7906 and 7920 drives 
2631 printer 
terMinals connected via the ADCC 

The Mix of devices that can be handled is 11Mlted by MeMory 
space. lbere are 38000 bytes of data storage space availabl~ to 
the devicesi individual space requireMents for each device are 

IDS 
disc 
ADCC Main or extender 
printer 
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800 bytes 
3200 bytes 
2400 bytes 
800 bytes 
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ExuMples to explain this liMitation: 

A configuration of 16 terMinals, l IDB, S disc drives, and 2 
line printers is ~upportable hy the prograM, because it totals 
24 devices using 

4*2400 + l*ROO + 5*3?00 + 2*800 = 28000 bytes 

A configurution of i IDS, 9 discs, and 12 terMinals is also 
supportable by the prograM, because It totals 22 devices using 

i*ROO + 9*3200 + 3*2400 • 36800 bytes 

But you could not add another disc to this configuration, 
because even though you would have only 23 dev1ces 1 you would 
eMceed the data spare 11M1tat1on. 
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3. 0 ClPERAl ING INSTRUCT IONS 

3.1 Bringing up the PrograM 

<You load it just like a Diagnostic/Utility flexible disc.) 

<i> Insert the flexible disc. Set the Control Panel to indicate 
the channel and device nuMber of the floppy drive. 

<2> Press HALT, SYSlEM RESET, and LOAD in that order, The RUN 
light should blink quickly, indicating a soft hnlt. Now set 
the Control Panel to Indicate the channel and device nuMbers 
of the IDS. 

(3) F'ress RUN. 

Wait about 20 seconds, If nothing appears on the IDS, check the 
CHANNEL and DEVICE switches, and try repeating froM step 1 again. 
The IDS should display a table siMilar to that shown in Figure 
3.1. This table contains an entry for each device that the 
prograM has identified as being on the systeM (identification is 
done using a channel prograM which does an Identify to each 
~evice location). 

Device To.bl.e 

CHAN/ UNll DEVICE Df'LAY DATA SFCTOR ADDRRESS <lllSC ONl..Y) 
DEV t # TYPE <MSECS> LEN RANGE INCREMENT 

4 0 TERM 0 0-BO s 9600BAUD 
4 i TERM 0 0-80 s 9600BAUD 
4 2 TE:RM 0 0-80 s 9b00BAUD 
4 3 TERM 0 0-80 s 9600BAUD 
7 0 0 7906 0 i?B-1280 R 0-'76799 RANllOM READ 
7 i 7910 0 128-1280 R 0-47039 RANDOM READ 
7 2 7902D 0 128-1280 R 0-4498 RANDOM READ 
7 4 IDS 0 0-80 s 

Do you want to change any paraMeters? 

Figure 3.i -- ExaMple of Device Table and ParaMeters 

Discs attached to the 13037 controller Must be powered on and 
ready (I.e., DRIVE READY light on> in order to be included in the 
exercise. Discs which coMe ready after the prograM has been 
loo.ded are Ignored. 
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3.2 Interpreting the Device Table 

Each line in the table describes one devl~e. The hardware 
channel and device nuMbers that the device ls connected to appear 
first, Next, if the device ls a disc connected to a 13037 
controller, you will see a unit nuMber. Then you will see the 
device type (e.g., 7902 1 7910, 2631), Devices which are attached 
to the systeM 1 but that are not supported by the prograM 1 are 
J.Qnored. See Section 2, LiMito1ions, for a list of supported 
devices. 

You cannot add to the Initial list of devices, nor can you change 
the conflguratlon, once the prograM ls loaded. If you wish to 
add to or otherwise Modify the confJguratlon, you Must halt the 
systeM 1 Make your hardware change, and then reload the prograM. 

The initial device table tells you that you have a double-sided 
(790201 flexible dlsc drive on your systeM (if the drive ls 
connected to the HP-IBI. You can use either a single-sided or a 
double-sided flexible disc in the drive; before the exerciser 
begins accessing the 7902 1 it checks which type of flexible disc 
ls in the drive and accesses the Mrive according to the flexible 
dlsc type. It is up to you to ensure that the address field (see 
below) contains the appropriate range. If there ls no flexible 
disc in the drive, the prograM deletes the device froM the 
exercise and you Must reactivate it as described in steps 4 and 
Sa below. 

In addition t~ the fields Mentioned above, you will see several 
other entries in the table. These entries are labelled across 
the top of the table, and specify various paraMeters that control 
the I/O. 

The DFLAY field ls used to specify the tlMe to pause after 
accessing the device. If this field contains a 0 1 no pause will 
occur. If th•re is one nuMber in the DFLAY field, then accesses 
will occur at fixed intervals, If there are two nuMbers, 
s~parated by a'-', tt\en accesses will occur at randoM intervals 
bracketed by the two nuMbers. Values are ln Milliseconds; 
MOXiMUM value is 32767. 

The DATA LEN field is used to specify the length of the data to 
ba accessed on each I/O operation, If there is one nuMber in the 
D~lA LEN field, then fixed length buffers will be accessed. If 
there are two nuMbers, separated by a 1 - 1 1 then the data length 
wlll vary between the two nuMbers. For discs, values are in 
words; for oll other devices values are in bytes. MaxiMUM values 
are listed ln section 2. 

For ROMe devices, you will see an 'B' following the second 
nuMb~r. In this case, the data length will vary 
sequen1lally be1ween the two nuMbers, lncreMenting by one 
until it reaches the high end, and then decreMentlng by l 
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until lt reaches the low end, If an 'R' oppears, then the 
data length will vary randoMly, 

For dlscs 1 each word of dota in the output buffer ls the 
saMe, w1th the left byte containing a randoM ASCII digit, 
and the right byte containing a randoM letter. For all 
other dev1ces 1 the data buffer contains the bytes 
'ABCDEFGHIJ" preceded by enough blanks to fill out the 
length. 

If the device is a terMinal, then the next field in the table 
contains the baud rate at which the terMinal will be accessed. If 
the baud rate listed in the tnble does not agree with the baud 
rote that the corresponding terMlnal is set to, you will see 
garbage or nothing on the terMinol screen. 

If the device ls a disc, then there are three More fields: 

The fJrst field contains two nuMbers, separated by a•-•, 
These two nuMbers specify the low end and high end sector 
addresses to be accessed, Sector addresses are logical 
sector addresses and range froM O to n, where n is listed 
below for each disc. 

7902 
7902 
7910 
7906 
7920 

(single-sided) n•2249 
<double-sided) n•4499 

n=47039 
n•76799 
n•l9SS99 

These values do not include spare tracks. The prograM will 
allow you to specify values greater than n for any disc, but 
you will get an error when the exerciser atteMpts to access 
a non-existent sector. Note that when you put a different 
flexible disc Into the 7902 drive, it ls up to you to change 
the address field if necessary. 

The ~econd field specifies an address lncreMent. If the 
field contains the word RANDOM, then addresses are chosen 
randoMly in the range specified, If the increMent is 
non-zero, then addresses wlll lncreMent sequentially by this 
aMount up to the high end, and then restart at the low end. 
MQXiMUM value is 32767. 

The third field can contain the word 'READ', 'WRITE', or 
'RIW', specifying whether to do input, output, or both to 
the device, If R/W is specified, the device is first 
written to, the saMe location ls read back into a second 
buffer, and the two buffers are coMpared to see if they are 
equal. If 'WRITE' is specified, you are asked to Mount a 
scratch voluMeJ press ENTER when you are ready to continue, 
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WARNING 

Selecting WRITE or R/W will destroy 
the custoMer•s data base. READ is 
safe to use. 

You Moy Modify the puraMeters of the I/O exercise by changing any 
of these fields. The next steps describe how to do this. 

3.3 Modifying Test ParoMeters 

Below the table you will see the question 'Do you want to change 
any poraMeters?' followed by the cursor. If you are satisfied 
with the default paraMeters, answer 'N' and press ENTER. Go to 
step b, If you wont to change soMe of the puraMeters, or delete 
a device coMpletely, answer 'Y' and press ENTER. 

(4) If you answered 'Y' to the question, then the phrase 'Enter 
chan/device/unit i:' will appear on the IDS. Enter the 
channel and device nuMber (and unit nuMber, if applicable), 
separated by COMMas, of the device you wont to change (froM 
the first coluMns of the table>. 

The line froM the table corresponding to the device will be 
rewritten on the IDS. Below that, you will see the cursor 
positioned in the fifth field. 

<So> If you wish to delete the device froM the exercise, type 
'X' and press ENTER. Then go back to step 4. This step 
will also reactivate a device which has been deleted, 

(Sb) To Modify an TIO poroMeter, Move the cursor to the 
desired field (you can use the TAB key>, and type the 
new value(s), If you Make a Mistake, just use the bock 
space key or the cursor positioning keys to bock up, 
Press ENTER when you are satisfied with your changes. 

The line will be rewritten, with the cursor in the lost 
coluMn. If th~ data appears as you desired, then press 
the ENTER key. If you wont to Make More Modifications, 
press any other key, then ENTER. The cursor will 
reappear In the fifth field, so that you con Make further 
Modifications. When everything looks OK, press ENTER. 

When you finish editing a device's poroMeters, the phrase 'Enter 
chon/device/unit •:•will reappear. If you wish to Modify 
another device, then repeat steps 4 and S. If not, or if you 
wont to see the entire tnble again, enter a '0' (zero>. The 
table will be rewritten with your changes incorporated, and the 
question asking for chnnges will again appear. If you wont to 
Make More changes, answer 'Y' and go bock to step 4, If not, 
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answer 'N'. 
(6) When you answer 'N' to the question, the prograM will a•k 

you soMe questions concerning prograM control. If there is 
a printer on the systeM, you will be asked •Do you want 
output on the printer?' If you answer 'Y', then the device 
table will be written out, on the printer, and error Messages 
and data concerning accesses will also be echoed there. This 
output does not affect the perforMance of the I/O exercl•er. 
If there are two printers on the systeM, the printer with 
the highest channel/device nuMber is the one written to. 
The default answer to the question ls •y•, 

The last question asked is 'Do you want to stop on un 
error?'. If you answer 'Y' to thi• question, the pragraM 
will pause after reporting an error. If you answer 'N', 
then, when an error occurs, the irror will be reported, data 
concerning accesses will be duMped to the IDB and printer, 
and the prograM will restart. This Mode ls useful for 
overnight operation. You can set up the prograM, specify 
output to the printer, answer 'N' to this que•tion, and 
leave. When you coMe back you will have a record of any 
errors that occurred. The default an•wer ls 'Y'. 

3,4 PrograM Operatlon 

After the last questlon, the prograM beglns doing the specified 
I/O operations to the devices. You will see output on the tDB, 
and hear the discs belng accessed. You can lnterrupt the prograM 
at this tlMe by hitting the ATTN key CBtep 7, below). 

As the prograM is dolng the I/O, lt lag• inforMatlon about lts 
occ:esses. For ea.ch devlce, lt logs th'! length of the rJat<1 b•Jffer 
wrltten, the address written to, and the wall-clock tlMe lt took 
to do the access. Thls inforMation ls stored in 1,1 circular 
buffer with rooM for iO entries. 

3.S Interrupting the PrograM 

(7) When you hit ATTN, the questlon 'Do you w•rnt -io see the 
access data for ony device?' will oppear on the IDB. tf you 
reply •y• to this que•tion, then you will be proMpted for a 
channel and device nuMber. Enter the nuMbers for the device 
you desire lnforMation about. The inforMation will then be 
written out, and you will be reproMpteci. E~ter another 
device nuMber, or •o• (zero) when you are ready to go on. 

CB> The question 'Continue or Restart?' will now appear on the 
IDS. If you want to continue froM the present state of the 
exerciser, answer •c• and go to step C6l. If you want to 
Modify soMe More paraMeters, or siMply restart with the soMe 
paraMeters, answer 'R' and go to step C4). 
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Note: If a disc goes offline 1 and then coMes back onl.ine 
(e.g., if you take out the flexible disc and insert a new 
one>, you Must answer 1 R1 (restart) to this qt1estion. 
Otherwise, you will get back an error coda of !3800 each tiMe 
the exerriser tries to access thot disc. Restarting the 
exerciser will clear this error. 
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4.0 ERROR INTERPRETATION 

There ar• two kind• of error• reported by the prograM1 1/0 
error• and Exercl••r prograM errors. 

1/0 error• are reported directly on the IDS Cand on the printer, 
if it l• configured), InforMatlon reported includes: 

u. the channel and device nuMber of the device that reported the 
error 

b. the error code Caee Section 5 for an explanation of error 
codes) 

c. if the I/O accesa was a read or write, the prograM will 
display the length of the data buffer, and, if requested, its 
contenta. The data is displayed bath in hex and ASCII. If 
the device ls a disc, the sector address that was access~d 
will alao be reported. 

d. the oth•r paraM1ters to the I/O request which include ~he 
request code CREQ'CDDE; l•READ, 2•WRifE, 3•WRITE'READ, other 
values depend on the device); the request priority <PRIORITY; 
•hould always be 100); and two control paraMeters CCDNTRDLl 
and CON1RUL2; these are device dependent) 

e. the transMJsslon log, which ls the nuMber of words or bytes 
actually tran•ferred on a read or write 

f, the TCRi of the task controlling the device, and ECBi of the 
I/O request, which May be useful for debugging. 

g, the phrase 'END OF MESSAGE' 

After an error is reported, the prograM continues a• de•crlbed in 
step 7 above. 

Exercl•er prograM errors are reported in three ways1 

Cl) Crash Message, Ignore the paraMeters and reload the 
prograM. If it crashes again, there is soMethlng drastically 
wrong. Check your configuration; if nothing is aMi•s, call 
your BysteM Specialist. 

(2) RUN light blink• <heartbeat). Check the NIR lights Con BUS 
INTFC board) for an error code. Current error•: 
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3 - couldn't lnltlalize GIC 

You can try to continue by pressing RUN, but you probably 
won't g~t ~ery far. Try reloarllng the prograM and checking 
your configuration. If that doesn't help, call your BysteM 
Specialist. 

(3) Call to systeM debug CBYSD~BUG). You can try to continue by 
typing "EX" and pressing the ENTER key. The prograM will 
probably do funny things though. Try reloading the prograM 
anrl checking your configuration. 
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S.O FRROR CODES 

The error code reported by the prograM i• the one returned by the 
physical rlevice driver, anrl is dependent upon device type. 

To get further inforMation about any errors, you will have to 
look at the software listings or exaMine the HP-IB transactions. 

5.1 JDS Error Codes 

,- ') 
,;) I f,~ 

!0011 - channel prograM error 
!0021 - channel input overrun 
!OOBl - self-test error 

Disc Error Codes 

!0104 - illeQal opcode 
0201 - invalid paraMeter 
0204 - unit available 
0704 - cylinder coMpare error 
0804 - uncorrectable data error 
0'104 - head/sector coMpare error 
OA04 - I/O prograM error 
OC04 - end of cylinder 
OEOS - data overrun 
OF04 - possibly correctable err~r 

.1no4 - illegal space track 
!1104 - defective track 
!1204 - head Motion detected 
!1304 - status 2 error 
!1604 - protected track 
!1704 - ijnit unavailable 
!lF04 - drive attention 
!2006 - busy C79lO•offtrack) 
!2i.OO - offllne 
!2107 - powerfail 
!2?.00 - online 
!2300 - power off 
!2406 - drive fault 
!2506 - HP-IB error 
!2606 - device was cleared 
!2704 - FIFO abort 
!2806 - serial poll error 
!2904 - illegal CSRQ 
!2A04 - protect switch on 
!2B02 - tlMeout - !MB 
!2C02 - 'tiMl?.OUt -· Hf>-IFJ 
!2D06 - data chain error 
!2E06 - bad channel instruction 
!2F06 - SIOP failure 
!3006 - address rollover Cnon-DMA> 
!3106 - HP-~B pqrity error 
!3?02 - watchdog tiMer 
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13404 saak check 
!3704 - DSJ error 
!3800 - blocked driver 
!3906 - DMA address rollover 
!3A06 - DMA non-r•ponding MPMory Module 

5.3 TerMinal Error Codes IAPCCI 

!0007 - driver buay 
!OOOB - request not cancelled 
10103 - Invalid pnraMeter 
!xx09 - requaat cancelled 
ixxll - parity error 
!xx21 - overrun error 
!xx4l - channel prograM abort 
!8x0i rx line bad disconnected 
19x0i - TX line bad -- disconnected 

x - don't c:ore 

S.4 Printer Error Codes 

!OOOB - uoluMe Monitor online status 
!0201 - illegal paraMeter 
!0804 - paper out 
!0904 - offllne 
!OA04 - not ready 
!0804 - HP-IB COMMand parity error 
!OCOO - power on <reset) 
!1102 - watchdog tiMer 
•1204 - RIOP failure 
!2506 - HP-18 error 
!2606 - device was cleared 
!2704 - FIFO abort 
!2806 - serial poll error 
12904 - illegal CSRQ 
12A04 - protect switch on 
•2802 - tiMeout - IM8 
!2C02 tiMBOUt HP-IB 
!2D06 - data chain error 
!2E06 
!2F06 
!3006 
!3106 
13906 
!3A06 

- bad channel instruction 
- non-responding devi~~ 
- address roJ.lover (r,on-DMA) 
- HP-IB parity 

DMA address rollover 
- DMA non-responding MeMory Module 

-hp-
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i.O INTRODUCTION 

i.i Product Abstract 

This docuMent details the external reference specifications for 
FMDISCUT, one of the File ManageMent standalone utilities on the 
HP 300 systeM. 

i.2 Overview 

File ManageMent provides the user several basic utilities which, 
because of the functions they perforM, Must be executed in the 
stand alone environMent. These utilities are presented to the 
user as options within the FMUTILIT <File ManageMent Utilities>, 
FMDISCUT <File ManageMent VoluMe UtilitesJ, and FMPATCHV <File 
ManageMent Patch VoluMe) prograMs which are provided to the user 
on the cold loadable Diagnostic and Utility Package <DUPJ 
flexible discs. The intended uses of each prograM are listed 
below: 

UTILITY USES 

FMDISCUT: detect and spare bad tracks 
indicate the condition of a surface 
prepare a surface for use 
[covered in this Handbook Section] 

FMUTILIT: copy non-standard voluMes and cartridges 
back up spsteMs 
Store or Restore inforMation 
replace the priMary with the back-up operating systeM 
[covered in Handbook Section 447Cl 

FMPATCHV: inspect or Modify the the contents of a voluMe 
<DUPCE output the contents of a voluMe in hex, octal or deciMal 
only) [covered in Handbook Section 447Dl 

The details of how to load a DUP flexible disc and the 
environMent it initially provides the user are described in the 
DUS handbook section (4401. This docuMent describes only the 
FMDISCUT prograMs. 

i.3 Required Hardware 

The HP 300 configuration sufficient to run DUS is required. This 
includes 256 Kbytes of MeMory, a GIC, CPU, 7902 and an IDS or 
ADCC with a terMinal as a console. 
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1.4 Required Software 

The Diagnostic and Utility Package containing FMDISCUT CDUP or 
DUPCE>, 
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2.0 OPERATION 

Once the DUP flexible disc has been successfully cold loaded and 
the proMpt character ":"ls present the user Must enter 
•FMDISCUT' to enter the File ManageMent VoluMe Utilities prograM. 

The FMDISCUT prograM is Made up of all of the subprograMs listed 
in the Menu below. The prograM initially outputs: 

WelcoMe to the VoluMe Utility PrograM Revision xx.xx 

Please select one of the following options: 

Analyze VoluMe AV 
* Assign Spares AS 

Exit EX 
* For Mat VoluMe FV 

List Track StQtUS LS 
* Prepare VoluMe PV 

*Please consult with your SE before using these functions 

Enter option: 

The user Must now enter the two-character code of the desired 
option. A response of 'EX' terMlnates the prograM and returns to 
the environMent that was initially cold loaded. If a code is 
entered that ls not in the Menu list then the Message: 

Illegal option selected 

is output and the user is reproMpted for the option. Once a legal 
option, other than 'EX', has been entered the function ls 
invoked. Upon coMpletion, successful or unsuccessful, of the 
function the previously detailed Menu ls output again and the 
user is proMpted to enter the next option. 

Any I/O errors that are encountered during the execution of a 
function are COMMunicated to the user through the,Messages 
detailed in Section 3.0. 

2.i Analyze VoluMe 

This function is invoked whenever the 'AV' function ls selected. 
Analyze VoluMe reads the data field of each sector in each track 
using the read verify coMMand. Read verify coMputes the CRC word 
and coMpares it with the existing CRC word to deterMine if there 
were any data errors. Tighter tiMing constraints and the fact 
that READ VERIFY does not transMit data to MeMory dlstingu!shes 
READ VERIFY froM READ. If a defective track is found its location 
will be output on the selected peripheral (i.e., the IDS, Q 
terMlnal used as a console, or Line Printer), If track nuMber 
zero, head nuMber zero is found to be defective then the voluMe 
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ls defective and Must not be used. 

The function initially outputs the Message: 

ANALYZE VOLUME function now in operation 

followed by: 

Enter voluMe's channel nuMber: 

Valid Response: 

Expecting 1 to l5 

Inquiry: 

Enter uoluMe 1 s device nuMber: 

Valid Response: 

Expecting 0 to 7 

Inquiry: 

Enter voluMe's unit nuMber: 

Valid Response: 

Expecting 0 to 7 

Once a valid channel, device, and unit have been specified the 
following interaction occurs if the voluMe to be analyzed Must be 
Mounted on a 7902. 

Inquiry: 

Will you please Mount the voluMe? 

Valid Response: 

Expecting YES or NO 

A response of 'N0 1 terMinates the function, A response of 'YES' 
should be entered only after the uoluMe has been Mounted. If the 
uoluMe is a flexible disc and it is not properly forMatted the 
Message: 

Flexible Disc needs to be RE-FORMATTED 

ls output and the Menu is again presented. Regardless of the 
Media to be analyzed the systeM will then output the Message: 
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The option you have selected will READ/VERIFY all data on the 
chosen {dev naMe> <vol type> valuMe. 

<dev naMe} will be 1 7902', 1 7910', 1 7906 1 etc:; 
<vol type> will be one of the following voluMe types: 

STANDARD 
NON·-STANDARD 
SY SST ORE 
BACK-UP 
DUS 
INTERCHANGE FORMAT 

The following Menu ls then output: 

Clear' print echo 
Execute option 
Exit 
Set printer echo 
Show coMMands 

followed by: 

Enter COMMand: 

CPE 
EXC 
EXI 
SPE 
SHW 

If an illegal COMMand ls entered the Message: 

Illegal coMMand entered 

ls output followed by a proMpt for another coMMand. The EXI 
coMMand exits the function and results in the user being proMpted 
for another FMDISCUT function. The EXC coMMand results in the 
function being executed. After lt coMpletes the user is proMpted 
for another FMDISCUT function. The SHW coMMand outputs the above 
Menu. The CPE, and SPE COMMands result ln the output of the above 
Menu upon their coMpletion. 

If the channel, device, and unit nuMbers specify a 7906 then the 
user ls given the option of analyzing the upper platter, the 
lower platter, or both platters through the addition of the 
following coMMand to the Menu: 

Select platter(s) to analyze SPA CUPPER/LOWER/ALL} 

If EXC is selected before SPA when analyzing a 7906 the Message: 

Platter<s> Must be selected wlth SPA coMMand 

is output and the user is proMpted for another coMMand. "UPPER" 
specifies that only the upper plo.tter is to be w10.lyzed, "LOWER" 
specifies that only the lower platter is to be analyzed, and 
"ALL" specifies that all platters are to be ano.lyzed. If illegal 
values are entered for SPA then the Message: 
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Illegal value(s) entered 

is output and the user ls proMpted for another coMMand. 

SPE enables echoing of any output, resulting froM the execution 
of the function, to a printer and CPE disables the echoing of any 
output. Echoing is initially disabled. The SPE COMMand interacts 
with the user to obtain the channel and device nuMber of the 
prlrlter as follows: 

Inquiry: 

Enter printer channel nuMber: 

Valid Response: 

Expecting i to 15 

Inquiry: 

Enter printer's device nuMber: 

Valid Response: 

Expecting 0 to 7 

If the device does not identify itself as a 263lA or a 2608A the 
Message: 

Device is not a printer. 

is output. 

Once the channel and device nuMber of a printer has been input 
printer echoing is enabled. When the EXC COMMand is entered th• 
uoluMe is analyzed. 

For each defective track which has not had an alternate track 
assigned to it a specific I/O error Message (detailed in Section 
3.0) will be output along with the Message: 

Defective track ttt, head h 

where •ttt' and 'h' are the track and head nuMbers involved. If 
the uoluMe is found to be de¥ectiue (i.e., 0/0/0 has been found 
to be bad in soMe way or there are More defective tracks than 
spare tracks available) the Message: 

The voluMe on channel 'c', device 'd', unit 'u' is defective. 

is output. Upon coMpletion the Message: 

ANALYZE VOLUME coMpleted successfully 
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ls output and the FMDISCUT Menu is presented. 

2.2 Assign Spares 

Thls functlon ls invoked whenever the option 'AS' ls selected and 
results ln the asslgnMent of an alternate track 11f one exists) 
to the specified d•fectlve track, A track located in the spare 
area can also be spar~d, however 1 nelther the defectlv~ nor the 
spare track will be usable by the systeM. (flexible disc 
def•ctiu• tracks are handled differently and will be addressed 
separately in a later paragraph), 

If a 7906, 7920, or 7925 disc drive indicates to the disc driver 
(software internally used by the File ManageMent Utilites> that a 
possibly correctable data error has been read, then the disc 
driver will atteMpt to correct the error. If it ls successful, 
the data will be written to the spare track without any error 
indicatlon being Made to the Assign Spares function. If the error 
cannot be corrected a READ FULL SECTOR coMMand is issued by AS. 
This will effectluely bypass the error checking MechanisM of the 
disc and write the data out to the spare track, Since the error 
did occur, this data May be corrupt so use it with caution!!! If 
the READ FULL SECTOR cannot coMplete successfully, the track wlll 
be spared but the data will not be written out to the spare 
track. 

If the data cannot be read froM the track to be spared without an 
error, the voluMe's label llf it is labelled) wlll be altered. 
This wlll prevent the voluMe froM being Mistakenly used as 
initially intended (exaMple: as a good, cold loadable labelled 
uoluMe), 

The function initially outputs the Message: 

ASSIGN SPARE TRACK function now in operation 

and then interacts with the user in the identical Manner detailed 
in Analyze VoluMe <Paragraph 2.i) to obtain the channel, device, 
and unit nuMber of the voluMe, and get the voluMe Mounted. If 
the voluMe ls a flexible dlsc and it ls not properly forMatted 
the Memsage1 

Flexible Disc needs to be RE-FORMATTED 

ls output and the Menu is again presented, Once the systeM 
recognizes the deulce and type of voluMe which is to be spared 
the following Message is output: 

Track<•> will be Marked defective on the chosen 
Cdev naMe> <voluMe type> voluMe, 

Do you wish to continue? 
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If NO ls answered the FMDISCUT Menu is presented, otherwise the 
function continues by listing the Menu for AS. 

The Menu for Assign Spores will contain the following coMMOnd ln 
addition to those already discussed in Analyze VoluMe, 

Enter DEFECTIVE track address DTA <Cyl no.>,<Head no.> 

When the DTA coMMond is selected the user ls specifying with CCyl 
no.> and <Head no,> the track which ls to be Marked defective. 

When the EXC coMMond is entered and o voluMe attached to o 13037 
is having o track spored the Messoge1 

Set protect switch OFF and forMat switch ON 

is output and then the following interaction occurs: 

Inquiry: 

Is disc drive ready? 

Valid Response1 

Expecting YES or NO 

A response of 'NO• terMinotes the function. A response of 'YES' 
should be Mode only ofter the protect and forMot switches hove 
been set as requested. Once the track to be spored has been 
identified and the EXC COMMOnd has been entered the track is 
read. If no errors occur during the read the data will then be 
written out to the spore track. If errors do occur the process 
described above will be 1n1t1ated. Whenever the disc driver has 
been notified that an error has occurred the Message: 

Data lost froM sector ss, track ttt 

will be output. 

If the voluMe was o standard voluMe (ie. a voluMe whose label was 
created by the CREATE LABEL COMMand) or an AM1go "labelled 
voluMe" (such as o SYSSTORE voluMe created by the STORE VOLUME 
COMMand) data recovery will be atteMpted in the saMe way as the 
unlabelled voluMe above. However, if o read error does occur the 
label will be Marked to indicate a bod voluMe. Along wlth the 
above Message the following Message will be output: 

Since data was lost on the chosen Cdev naMe) CuoluMe type> 
voluMe please consult wlth your SE before on atteMpt lm 
Made to use this uoluMe. 

If the voluMe ls a 7906 with o nonMatching label and an error 
occurs during the data read the Message: 
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ValuMe label Mi•Match, Label is <uoluMe naMe> 

Do you want the cartridge/platter to be used as a NON-STANDARD 
VOlUM\i!? 

will be output whlre CuoluMe naMe> i• thl label (or , , , if no 
label exists) on the upper or lower platter. If YES is answered 
the track will be spared, the data.will be lost and the upper 
label will be Modified if the track getting spared is on surface 
0 or 1, or the lower label will be Modified if surface 2 or 3 has 
the track to be spared. If NO is anawered the track will not be 
spared. Instead the FMDISCUT Menu will be presented, 

When AS is used with flexible discs, tracks are not assigned 
alternates. Instlad, they arl Made invisible so that they can't 
be written to. No data recavery at all is atteMpted when 
flexible disc tracks are spared. Also instead of the track being 
spared after the DTA and EXC CDMMonds are invoked, the sparing 
doesn't occur until after the EXI toMMaMd is entered. Only when 
EXI is used with flexible disc dees it also cause the entire 
Medla to be forMatted (thus destroying Ull existing datal! This 
reforMatt lng ls ner~essary . because of the way AS changes the 
logictil/physlcnl track relationship on a flexible disc, <See 
Service Handbook Section 860 for More d•tails.J 

WARNING: the address of all bad tracks to be spared Must be 
input on the saMe pass of AB (i.e., before EXI is 
eM tered >. 

If illegal values arl entered for Ccyl no.) or (head no.I the 
Message: 

Illegal value(sl entered 

ls output and the uslr ls proMpted for another COMMand. If EXC ls 
selected before DTACi.e., before a defective track is defined) 
th<~ f'lessage: 

Defective track Must be selected with DTA cOMMand 

is output and the user is proMpted for another COMMand. The 
Message: 

Defective track ttt, head h, assigned alternate track ttt, 
head h 

is output for each defective track that is assigned an alternate 
(no Message is output for a flexible disc>. 

The input of a cylinder and head nuMber of zero will result in 
the output 6f the Message: 

A defective track on cylinder O, head 0 cannot be assigned a 
spare 
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The voluMe on channel 'c', device 'd', unit 'u' .i.s defective 

For Media Mounted on a 13037 type drive the Message: 

Turn forMat switch OFF. Disc ready? <YES/NOl 

is output. The Message: 

The specified track is already Marked defective 

is output if the specified track already has an alternate 
assigned to it. The Message: 

An assignable spare track was not found 

is output when no spare track can be found to assign as an 
alternate. Upon coMpletion the Message: 

ASSIGN SPARES successfully coMpleted 

.is output. 

2.3 Exit 

The selection of the 'EX' option results in the FMDISCUT prograM 
being terMinated and control returned to DUS. 

2.4 ForMut VoluMe 

This function ls invoked whenever the option 'FV' ls selected. 
It results in the initialization of the preaMble of and the data 
field in every sector of the voluMe (or specific surface) which 
is being forMatted. When a voluMe is forMatted the physical 
address of each sector within each track being forMatted is 
rewritten in that sectors preaMble. Also the-SPD bits Cwhich are 
the bits in the preaMble that indicate, when set to one, that the 
track is a spareCSI, protected(Pl or defectlveCDlJ are set to 
zero thus requiring all tracks previously spared to be spared 
again after the forMatting has coMpleted. 

Note: this function ignores data errors and thus will not report 
any bad tracks encountered, If a surface needs analyzing 
use Prepare 0 r Analyze VoluMe functions. 

The function initially outputs the Message: 

FORMAT VOLUME function now in operation 

and then interact with the user in the identical Manner detailed 
1n Analyze VoluMe (Paragraph 2.ll to obtain the channel, device 
and unit nuMber of the voluMe, get the uoluMe Mounted, warn of 
the destruction of data on the uoluMe and to get the protect and 
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forMot 1wltche1 1et <unly when 13037 drlvea have been 
identified). 

If the channel, device, oncl unit nuMbers specify o 7906 then the 
user is given the option of forMattlng the upper platter, the 
lower platter, or both platters through the addition of the 
following COMMand to the Menu described ln Section 2.1: 

Select plotter(s) to forMat SPF CUPPER/LOWER/ALLJ 

If EXC is selected before SPF when forMatting a 7906 the Message: 

Platter<sl Must be selected with the SPF COMMand 

ls output and the user is proMpted for another COMMand. "UPPER" 
specifies that only the upper platter is to be forMatted, "LOWER" 
specifies that only the lower platter is to be forMatted, and 
"ALL" specifies that all platters are to be forMatted. 
Currently, however, an error Message will be output if either the 
upper or lower protect switches are set, regardless of the 
platter selected. Therefore Make sure that both protect switches 
are off, If illegal values ore entered for SPF the Message: 

Illegal value(s) entered 

is output and the user is proMpted for another coMMand. When the 
EXC coMMand ls entered the voluMe ls forMotted. 

If the voluMe being forMatted is a flexible disc that is 
unforMatted or there are less than 74 usable cylinders the 
function will output the Message: 

The UNFORMATTED voluMe on device Cdev naMe) will be FORMATTED. 

after EXC has been entered. The Qbove Message will also be output 
if the label in sector zero cannot be read. 
Upon coMpletion of the forMatting 

the Message: 

FORMAT VOLUME successfully coMpleted 

is output. 

2.S List Truck Status 

This function is invoked whenever the option 'LS' ls selected, LS 
deterMines the status of all tracks on a voluMe by reading the 
preaMble of each sector within the track. It then outputs the 
status of each track if the track is in on obnorMal state (such 
as spared or defective in soMe way), The function initially 
outputs the Message: 
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LIST TRACK STATUS function now in operation 

and then interacts wlth the user in the identical Manner detailed 
ln Analyze VoluMe <Paragraph 2.l) to obtain the channel, device 
and unit nuMber or the voluMe and get the voluMe Mounted. If the 
channel, deulce, and unit nuMbers specify a 7906 then the user l• 
given the option of listing the track status of the upper 
platter, the lower platter, or both platters through the addltlon 
of the following COMMand to the Menu described ln Section 2.l: 

List trk status of platter(s) LSP CUPPER/LOWER/ALLJ 

If EXC ls selected befor~LSP when listing track status on a 7906 
the Message: 

PlatterCs> Must be selected with the LSP COMMand 

is output and the user is proMpted for another COMMand. "UPPER" 
specifies that only the track status of the upper platter i• to 
be listed, "LOWER" specifies that only the track status of the 
lower platter is to be listed, and "ALL" specifies that the track 
status of all platters is to be listed. If illegal values are 
entered for LSP then the Message: 

Illegal valueCs) entered 

is output and the user proMpted for another coMMand. The 
selection of the EXC coMMand results ln the outputting of one or 
More Messages which describe the status of the uoluMes tracks. 
If the voluMe is a flexible disc and lt ls not properly forMatted 
the Message: 

Flexible Disc needs to be RE-FORMATTED 

ls output and the Menu is again presented, 

If the uoluMe ls a flexible disc then the Message: 

The voluMe on channel •c•, deulce 'd', unlt •u• does not have 
any defective tracks 

ls output if no tracks are flagged defective, 

If defective tracks are found then the Message: 

The voluMe on channel •c•, device 'd', unit 'u' has •n• 
defective tracks 

<where n is the nuMber of defective tracks) ls output. 

If the voluMe is not a flexible disc then the Message: 

Defective track •ttt•, head 'h', assigned alternate track 
•ttt•, head 'h' 
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ls output for each defective track found that has been assigned 
an alternate track and the Message: 

Defective track •ttt•, head 'h', no alternate track assigned 

is output for each defective tra.ck found that has not been 
assigned an alternate. The HP 300 systeM requires all defective 
tracks to be assigned spares or for flexible disc Made invisible. 
AB can be executed to perforM those tasks. The Message: 

List track status coMpleted successfully 

is output upon successful coMpletion. .. 
2.6 Prepare VoluMe 

This func:tion is invoked whenever the option 'PV' is selected. It 
prepares a uoluMe in one step by autoMatically calling List Track 
Status, ForMat VoluMe and a uoluMe verification function which 
spares any track it deterMines to be defective !except c/h/s 
0/0/0). It will also spare those tracks which were listed as 
defective by the List Track Status pass. The function initially 
outputs the Message: 

PREPARE VOLUME function now in operation 

and then interacts with the user in the identical Manner detailed 
in Analyze VoluMe <Paragraph 2.l) to obtain the channel, device 
and unit nuMber of the voluMe, get the voluMe Mounted, warn that 
all data on the uoluMe wlll be lost and to get the protect and 
forMat switches set Conly when a 13037 drive has been 
identified), 

If the channel, device, and unit nuMbers specify a 7906, then the 
user is given the option of preparing the upper platter, the 
lower platter, or both platters through the addition of the 
following coMMand to rthe Menu described in Section 2.i: 

Select platterCsJ to prepare SPP CUPPER/LOWER/ALL> 

If EXC ls selected before SPP when preparing a voluMe on a 7906, 
the Mess<ige: 

PlatterCs) MUSt be selected with the SPP COMMand 

ls output and the user is proMpted for another cOMMand. 
specifies that only the upper platter ls to be prepared, 
specifies that only the lower platter is to be prepared, 
"ALL" specifies that both platters are to be prepared. 

"UPPER" 
"LOWER" 
and 

Currently, however, an error Message will be output if either the 
upper or lower protect switches are set, regardless of the 
platter selected. Therefore Make sure that both protect switches 
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are off, If illegal values are entered for SPP, the Message: 

Illegal volue<s> entered 

is output and the user is proMpted for another coMMand. The 
selection of the EXC COMMand results in the outputting of the 
Message: 

List Track Status poss started 

and the outputting of one or More Messages that describe the 
status of the voluMe's trucks as discussed under the section List 
Track Status. If the voluMe being prepared is found to have 
defective or defective and spared tracks, one of the two 
following additional Messages will be output. When preparing a 
flexible disc, the Message: 

The above trockCs> will be kept invisible 

is output, When preparing voluMes other than o flexible disc, 
the Message: 

The above truck(s} will be Marked defective and spored 

is output ofter the Message indicating the defective track 
address. 

If o bod preoMble is encountered the above Message will be 
followed by the Messages; 

EXCEPT TRACKCsl with bod pre-oMbles. 

PreoMbles are RE-WRITTEN during the FORMAT poss 

Upon coMpletion of List Track Status, ForMot VoluMe is invoked 
and the Message: 

ForMat pass started 

is output, If the voluMe has on iMproper HP forMat the Message: 

All DEFECTIVE tracks, if any, were lost 

is output. DEFECTIVE will be replaced by INVISIBLE in the above 
Message if the voluMe is a flexible disc. 

If the voluMe being prepared is a flexible disc that is 
unforMutted or there are less than 74 usable cylinders the 
function will output the Message: 

The UNFORMATTED voluMe on device <dev naMe} will be PREPARED. 

The above Message will also be output if the label in sector 
zero cannot be read. After ForMat VoluMe coMpletes successfully, 
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the M855aQ81 

VoluM• verlflca11on pa•s started 

ls ou1put. At this t1Me a non-exhaustive analysis of the data 
fields of each sector on the disc voluMe ls done. A spare track 
is assigned to each track lt deterMines to be defective. If the 
voluMe ls a flexible disc, three read-verify passes are 
perforMed. Following this, the Message: 

The bad track(s) found previously will now be Marked defective 
and spared 

is output and all defective tracks as 
the LS phase are Marked defective and 
flexible disc are Made "1nvis1ble">. 
voluMe verification, the Message: 

well as those listed during 
spared Cbad tracks on 
Upon coMpletion of the 

If additional tracks are to be Marked defective, please use the 
AS option 

is output to inforM the user to use Assign Spares to spare 
additional tracks not found by PV that are suspected to be bad. 
At this point, Prepare VoluMe has successfully coMpleted and the 
Message: 

Prepare VoluMe coMpleted successfully 

is output. 

In the Copy VoluMe function only a retry after a write/verify is 
atteMpted. If an error is encountered during the first 
write/verify pass the function will output the location of the 
probleM and autoMat1cally retry. A verify failure during the 
second write/verify pass will stop CV before it coMpletes. 

Figure 2.1 - Restore VoluMe Drive CoMblnatlons 
A date and tiMe should be included in the ID label because if the 
label typed ln ls identical to the previous store voluMe label 
the disc would be rejected. This will prevent the current store 
operatlon froM accldently overwriting a valid store disc. 
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3.0 ERROR INTERPRETATION 

If any I/O ~rrors are encountered during the execution of any of 
the File ManageMent Utility or Patch VoluMe functions the user 
will be lnforMed of the error through one of the Messages 
detailed ln thls section. 

The error Messages are divided into correctable errors and 
uncorrectable errors. For a correctable error the user will be 
lnforMed of the probleM and asked to respond 'YES' to a proMpt 
when the condition has been corrected. If the user responds 'NO' 
then the function ls terMlnated and the user ls proMpted to 
select another function. 

For an uncorrectable error the user ls lnforMed of the probleM 
and the function ls autoMatlcally terMlnated and the user ls 
proMpted to select another function. The Messages are as 
follows: 

Correctable Errors 

Device on chan/dev/unlt ls not ready 
Device on chan/dev/unit is write protected 
Flexible disc Mounted ls not in HP forMat 
Turn forMat switch on - chan/dev/unlt 

Uncorrectable Errors 

Drive attention on chan/dev/unit 
I/O failed after 'n' retries 
Device is not a disc 
Device is not a printer 
Channel type is not GIC 
Channel ls not present 
I/O error on chan/dev/unit 
Watchdog tiMer or paraMeter error 

followed by: 

and then: 

Cannot report status 
Cylinder •c•, head 'h', sector •s• 
Relative sector nuMber 'r' 

Channel status 
(channel 

status> 

Statusi 
<status 
i word) 

Status2 
(status 
2 word> 

"chan/dev/unlt" will be the deciMal nuMbers for the channel, 
device, and unlt. 'n' will be the declMal nuMber of retries, 
'c', 'h', 's', and 'r' are, respectively, the deciMal nuMbers for 
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the cylinder, head, sector, and relative sector addressed. All 
COPY, STORE, and RESTORE voluMe coMMands read/verify every data 
transfer. 

Whenever the systeM encounters a Disc I/O error the appr~priate 
Message listed above will be followed by a Message of the 
following forM: 

Disc I/O error xxx-- <text Message> on device Cdev naMe) 
,channel •c•, device 'd', unit •u• at relative sector z 
<cylinder •c•, head 'h', unit •u•J, 

The error nuMber xxx and (text Message> which would be used are 
the saMe as those output by AMlgo/300. The error nuMbers and 
Messages are listed in Handbook Section 199 -- Error and Status 
Codes. 

The Message: 

Verification of data written has failed. 

is output by the systeM if a read verify of the lower platter of 
a 7906 has failed (a read verify ls done after every write) . If 
the read verify fails after a write to a reMovable cartridge the 
above Message will be followed by the Message: 

Error detected on upper platter. Please reMove. 

The function will continue after the cartridge has been replaced. 

If an error occurs and the printer echo is not enabled, the 
Message: 

Is the above Message recorded? 

is output. The user May wish to record the Message and then type 
'Y' or 'N' <'YES' or 1 N0 1 l. If the above is not typed, the 
Message: 

Expecting YES or NO 

ls output. 

Following the output of any of the correctable errors the user 
will be proMpted with: 

Inquiry: 

Drive ready? 

Valid Response: 

Expecting YES or NO 
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The user should respond 'YES• only after correcting the probleM. 
A response of 'NO' results In the function being terMlnated and 
the user proMpted to select another Flle ManageMent Utility or 
Patch VoluMe function. 

···hp·-· 
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NOTICE 

The inforMation contained in this docuMent is subject to 
change without notice. 

HEWLETT-PACKARD MAKES NO WARRANTY OF ANY KIND WITH REGARD 
TO THIS MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE 
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 
PARTICULAR PURPOSE. Hewlett-Packard shall not be liable 
for errors contained herein or for incidental or conse
quential daMages in connection with the furnishing, per
forMance or use of this Material. 

Hewlett-Packard assuMes no responsibility for the use or 
reliability of its software on equipMent that ls not fur
nished by Hewlett-Packard. 

This docuMent contains proprietary inforMation which is 
protected by copyright. All rights are reserved, No 
part of this docuMent May be photocopied, reproduced or 
translated to another prograM language without the prior 
written consent of Hewlett-Packard CoMpany. 

Copyright CC> 1978, 1979, 1980, 1981 by Hew1ett-Packard CoMpany 

Hewlett-Packard CoMpany 
19447 Pruneridge Ave., Cupertino, California 95014 U.S.A. 

Printed in U.S.A. 
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1.0 INTRODUCTION 

i.i Product Abstract 

This docuMent details the external reference specifications for 
FMUTILIT, one of the File ManageMent standalone utilities on the 
HP 300 systeM, 

l.2 Overview 

File ManageMent provides the user several basic utilities which, 
because of the functions they perforM, Must be executed in the 
stand alone environMent. These utilities are presented to the 
user as options within the FMUTILIT <File ManageMent Utilities), 
FMDIBCUT !File ManageMent VoluMe Utllitesl, and FMPATCHV CFlle 
ManageMent Patch VoluMe) prograMs which are provided to the user 
on the cold loadable Diagnostic and Utility Package CDUPI 
flexible discs. The intended uses of each prograM are listed 
below: 

UTILITY USES 

FMDIBCUT: detect and spare bad tracks 
indicate the condition of a surface 
prepare a surface for use 

FMUTILIT: 

FMPATCHV: 
IDUPCE 
only I 

[covered in Handbook Section 447Bl 

copy non-standard uoluMe• and cartridg•s 
back up systeMs 
Store or Restore inforMation 
replace the priMary with the back-up operating systeM 
[covered in this Handbook Section] 

inspect or Modify the the contents of a uoluMe 
output the contents of a uoluMe ln heK, octal or declMal 
[covered in Handbook Section 447Dl 

The detail• of how to load a DUP flexible disc and the 
enuironMent it initially provides the user are described in the 
DUB handbook section 1440). This docuMent describes only the 
FMUTILIT prograM. 

1.3 Required Hardware 

The HP 300 configuration sufficient to run DUS is required. This 
includes 256 Kbytes of MeMory, a GIC, CPU, 7902 and an IDS or 
ADCC with a terMinal as a console. 
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1.4 Required Software 

The Diagnostic and Utility Package containing FMUTILIT <DUP or 
DUPCEl. 
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2.0 OPERATION 

Onca 1h• DUP flexible disc has b•an successfully cold loaded and 
th• proMpt character ":"is prssant the user Must antar FMUTILIT 
to enter the Fila ManagaMant U1ilities prograM. 

Tha FMUTILIT prograM provides those functions listed in tha Menu 
below. 

WelcaMa to the Fila Utility PrograM Revision xx.xx 

Please select one of the following options: 

* Copy 7906 Cartridg• CC 
Clear printer echo CE 
Copy voluMe CV 
Enable back-up systaM EB 
Exit EX * Restore lower RL 
R•store voluMe RV 
Set printer echo SE * Store lower SL 
Store voluMe SV 

*Please consult with your SE before using these functions 

Enter option: 

The user Must now enter the two-·character code of the desired 
optlor1. A response of 'EX, terMlnates tt1e prograM and returrts to 
the enulronMent that was initially cold loaded. If a code is 
entered that ls not ln the Menu list then the Message: 

Illegal option selected 

ls output and the user is reproMpted for the option. Once a legal 
option; other than ~EX>, has been entered the function ls 
invoked, Upon coMpletion, successful or unsuccessful, of the 
function tha previously dstallad Menu is output again and the 
user is proMpted to enter the next op·tlon. 

Whaneuar data Must be coplad froM the fixed platter to the disc 
cartridge (or vice versa) on a 7906 one of the following Messag·es 
will ba output: 

Function pass nuMber <n> started 
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Where n 0 Means copy original lower to upper backup cartridge 
1 copy original upper to lower platter 
2 copy stored original. upper to car·trldge 
3 copy stored original upper to lower platter· 
4 copy lower platter data to reMouable cartridge 
5 copy stored original lower to lower platter 
6 copy original lower to upper platter 
7 copy original lower stored on cartridge to lower 

platter 

One or More of these Messages will be output whenever CC, RL, RV, SL, 
SV is run. These step nuMbers will Make it easler to deterMlne exactl 
what step is being perforMed by the prograM 1 therefore, if an error 
should occur during a copy use the pass nuMber to find O(lt what was 
being done so that the appropriate corrective action can be taken. 

Any I/O errors that are encountered during the execution of a 
function are COMMunicated to the usar through the Messages 
detailed in Section 2.0. 

2.1 Copy 7906 Cartridge *****THIS FUNCTION SHOULD BE USED IN 
EMERGENCY SITUATIONS ONLY***** 

This function is invoked whenever the option 1 CC' ls selected. 
1 CC' Makes copies of one or More 7906 disc cartridges. 

WARNING: because tha inforMation to be copied Must be written 
down to the lower platter ALL ORIGINAL LOWER PLATTER 
DATA WILL BE LOST! 

The function initially outputs the Message: 

COPY disc CARTRIDGE function now ln operation 

and than .interacts with tha user in the identical Manner detailed 
in Analyze VoluMe <Paragraph 2.1 of Handbook Section 44781 to 
obtain the channel, device, and unit nuMber of the 7906 on which 
the copies are to be Made. If the channel, device, and unit 
nuMbers do not specify a 7906 then the Message: 

Device is not a 7906 

is output and the function is terMlnated. If the channel, 
device, and unit nuMbers specify a 7906 then the following 
interaction occurs: 
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Wlll you please Mount the disc cariridge to be copied? 

V<~l.i.d Response: 

Expecting YES or NO 

A rasponse of 'NO' outputs the Message: 

COPY disc CARTRIDGE terMlnated by user 

and then terMlnates the function. A response of 'YES' should be 
entered only after the disc cartridge has been Mounted. The 
Mf.~~!j.Sr.l<~~!: 

Function pass No. 1 started 

ls output by the systeM when 'YES~ has been entered. Once the 
upper platter has been successfully stored an the lower platter 
the Messoge: 

Upper plotter successfully copied to lower platter 

is output and then the following interoction occurs: 

Inquiry: 

Will you please Mount the disc cortridge on which the upper 
platter is to be stored? 

V11lid Resp·onse: 

Expecting YES or NO 

A response of 'NO' results in the Mess11ge which requests you to 
Mount the disc cartridge that pou ~ant to Make a copy of, being 
reissued. A response of 'YES' should be Made only after the disc 
cartridge has been Mounted. Upon entering "YES" the systeM will 
output the followin"g Message: 

Function pass nuMber 4 st11rted. 

Once the lower platter, which now contains the data to be copied, 
has been successfully stored an the upper platter the Message: 

Lower platter successfully stored 

is output and the Message which asks you to Mount a disc 
cartridge in order ta Make a copy ls reissued. If a "YES" is 
entered another copy of the lower platter will be M<:lde to the new 
cartridge just inserted, If 11 N0 11 ls entered the systeM reissues 
the qui:.~st.i.on1 
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Will you please Mount the disc cartridge to be copied. 

A "YES" will cause the function to copy the upper platter to the 
lower platter. A "NO" will terMlnate the function. 

If a write error occurs on the upper platter the Message: 

Error detected on upper platter. Please re.Move 

is output and then the user is proMpted, with the previously 
detailed Mount Message, to Mount another disc cartridge. To use 
the cartridge just reMoved the defective track Must be found and 
spared or Made invisible. The AS function can be used. 

2.2 Clear Printer Echo 

This cOMMand disables printer echoing when it is invoked. 

2.3 Copy VoluMe 

This function ls invoked whenever the option 'CV' is selected and 
results in the duplication of a voluMe. The subclasses of the 
voluMes Must be the saMe and MUSt reside on separate 7906, 7920 
or 7925 drives. The function initially outputs the Message: 

WelcoMe to the COPY VOLUME function 

followed by: 

Enter SOURCE voluMe inforMation 

and then interacts with the user in the identical Manner detailed 
in Analyze VoluMe (Paragraph 2.1 of Handbook Section 4478) to 
obtain the channel, device, and unit nuMber of the source voluMe. 
It next outputs: 

Enter DESTINATION voluMe inforMation 

and then interacts as above to obtain the channel, device, and 
unit nuMber of the destination voluMe. 

If the subclasses are the saMe and the units are not the saMe, 
the function starts the duplicationi otherwise, the Message: 

Illegal device/unit selected 

is output and the function is terMinated. 

The function will output a single dot on the console for each 
successful I/O transfer of 255 sectors. Upon coMpletlon, the 
Message: 
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VoluMe copy coMpleted successfully 

is output. 

This function con be interrupted by depressing the ATN key or the 
•control y• <key on the systeM console). The Message: 

Do you wont to abort the voluMe copy? 

is output, Legal respon111e is either 'YES' or •NO', If soMe 
other response is entered, then the Message: 

Expecting YES or NO 

is output. 

In the Copy VoluMe function only a retry after a write/verify is 
atteMpted. If on error is encountered during the first 
write/verify pass the function will output the location of the 
probleM and autoMatically retry. A verify failure during the 
second wr i te/ver if'y pass wl 11 stop CV before it c oltp let es. 

2.4 Enable Backup SysteM 

l'his function is invoked whenever the option 'EB' 11!1 selected and 
results in Making the 9ackup (Secondary> SysteM the PriMary 
SysteM and the PriMary SysteM the Backup <Secondary> SysteM ~n a 
SYSTEM voluMe. The function initially outputs the Message: 

ENABLE BACKUP SYSTEM now in operation 

followed by: 

Enter SYSTEM volUMe inforMation 

and then interacts with the user in the identical Manner detailed 
.i.n Analyze VoluMe <Paragraph 2.1 of Hundbook Section 447B> to 
obtain the channel, device, and unit nuMber of the SYSTEM voluMe 
whose PriMary and Backup SysteMs are to be swupped. Once the 
SysteMs have been swapped the Message: 

ENABLE BACKUP SYSTEM successfully coMpleted 

is output, If' the voluMe is not a systeM voluMe the Message: 

VoluMe is not a SYSTEM voluMe 

is output and the function is terMinated. II the voluMe does not 
have a back-up systeM, then the Message 

VoluMe has no BACK-UP systeM 

is output, After the Message, 

447C- 16 MAY ii, 1981 



FMUTILIT - OPERATION 

ENABLE BACK-UP SYSTEM successfully coMpleted 

is output the Message, 

The PRIMARY lor SECONDARY> systeM is now the CURRENT systeM 

is output. 

2.s Exit 

The selection of the 'EX' option results in the FMUTILIT prograM 
being terMinated and control returned to DUS. 

2.6 Restore Lower 

This function is invoked whenever the option 1 RL 1 is selected. 
It restores the lower platter of a 7906 froM the disc cartridge 
on which it was stored with the Store Lower function !Paragraph 
2.9). 

NOTE: Restore Lower is only to be used for the following: 

Iii To recover froM a Store VoluMe !detailed in 2.10> that had 
stored the lower platter and was then abnorMally terMinated. 

When this occurs you are left with a disc cartridge that 
contains the data stored froM the lower platter and a disc 
cartridge that contains the upper platter data that was never 
successfully stored. The data on these two cartridges are 
Matched but because the lower platter was stored on its disc 
cartridge with the partial coMpletion of a Store VoluMe and 
the disc cartridge that contains the upper platter data was 
not stored with Store VoluMe the labels on these two platters 
will not Match. 

THIS IS THE ONLY TIME THAT YOU SHOULD RESPOND 'YES' TO THE 
PROMPT THAT REQUESTS PERMISSION TO MAKE THE LABELS MATCH. 

12> To restore data to the lower platter of a 7906 froM a disc 
cartridge that was created froM the Store Lower function 
detailed in 2.9. 

The function initially outputs the Message: 

RESTORE LOWER platter function now in operation 

and then interacts with the user in the identical Manner 
described in Analyze VoluMe <Paragraph 2.i of Handbook Section 
447B) to obtain the channel, device, and unit nuMber of the 7906, 
If the channel, device, and unit nuMbers do not specify a 7906 
then the function is terMinated. If the channel, device, and 
unit nuMbers specify a 7906 then the following interaction 

447C- 11 



FMUTILIT - OPERATION 

occurs1 

Inquiry: 

Will you please Mount the disc cartridge on which the lower 
platter was stored? 

Valid Response: 

Expecting YES or NO 

A response of 'NO' terMinates the function, A response of 'YES' 
should be entered only after the disc cartridge has been Mounted. 

Function pass nuMber 7 started 

is then output by the systeM as it co'l~s the upper platter to 
the lower platter. Once the platter has been successfully 
restored tne Message: 

RESTORE LOWER platter successfully coMpleted 

is output and then the following interaction occurs: 

Inquiry: 

Will you please Mount the disc cartridge that contains the 
upper platter data? 

Valid Response: 

Expecting YES or NO 

A response of 'NO' terMinates the function. A response of 'YES' 
should be entered only after the disc cartridge has been Mounted. 
If you respond 'YES' without Mounting another disc cartridge the 
Message: 

VoluMe label MisMatch 

ls output and the previously detailed Mount Message is reissued. 
Once the disc cartridge has been Mounted the Message: 

RESTORE VOLUME successfully coMpleted 
SysteM can now be cold loaded 

is output if the data on the upper and lower platters contain 
identical labels for a systeM voluMe. If the labels do not 
reflect a systeM voluMe then the Message: 

VoluMe does not contain a systeM 
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is output. If the upper and lower platters contain labels for a 
systeM voluMe which are not identical then the following 
interaction occurs1 

Inquiry: 

Labels do not Match. Do you want theM Matched? 

Valid Response: 

Expecting YES or NO 

A response of 'NO' terMinates the function with the 7906 
containing data that CANNOT be cold loaded as the data on the 
upper and lower platters will not Match. A response of •YES' 
Makes the labels identical and then outputs the Message1 

RESTORE voluMe successfully coMpleted 
SysteM can now be cold loaded 

NOTE: A response of YES does not guarrantee that the systeM will 
work. If the labels do not Match it is usually a syptoM 
of Major systeMs incoMpatibility between the upper and 
lower halves of the systeM. 

2.7 Restore VoluMe 

This function is invoked whenever the option 'RV' is selected. It 
restores a standard voluMe froM a set of flexible discs generated 
with the Store VoluMe coMMand in the AMigo/300 operating systeM 
or restores any standard voluMe stored via the Store VoluMe 
function described in Paragraph 2.10. Restore voluMe guarantees 
that the flexible discs and disc cartridges are froM the saMe set 
and May be restored in any order. 

The function initially outputs the Message: 

RESTORE VOLUME function now in operation 

followed by: 

Enter DESTINATION voluMe inforMatio~ 

and then interacts with the user in the identical Manner 
described in Analyze VoluMe <Paragraph 2.1 of Handbook Section 
447B) to obtain the channel, device, and unit nuMber of the 
voluMe that is to have data restored to it. 

The STORE/RESTORE options allow the user to choose a 
STORE/RESTORE device. Currently devices of class DISC are 
supported. The chart below shows which discs can be used as the 
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souri:e deYke when Restore VoluMe 11i invoked and whkh i:an be 
used os the destination. 

l>ESTtNATION 
<Restored To> 

: 7902 : 7906 : 7910 : '7920 : '7925 '. 

. 7902 . x x x x 

. 7906 . x x x x 
0 I t I t ~ I 1 I I I I I I I I I I I I I t" I I I • I I I I I .1 I t I I I I I I ' t t 

SOURCE 
<Restored . 7910 . 

FroM> .•....•.........•... , •. , , .••... , , , . , . , .. , •. 

. 7920 . x x x x 

• 7925 . x x x x 
I .I I I 11 tr t I I 111.I I I I I I .1 If I I I If I I I 11 It I 0 I If 11 i 

xi indii:ates that the restore i:oMbinatlon is allowed 

Figure 2.1 - Restore VoluMe DriYe CoMbinations 

When the channel, deyli:e, and unit nuMber Input lnditates that 
the user has selected one of the supported dlsi:s the Message: 

Please selei:t SOURCE YOlUMe <7902, 7906, 7920, 7925> 

is output. 

If a wrong devii:e naMe is entered, the Message1 

Illegol. deyii:e naMe entered 

is output and the user is again proMpted for a legal device naMe. 

If the user inputs a legal devii:e naMe, but inputs an address 
which does not correspond to the choosen device naMe, the 
l'leS!jage I 

Il~egal devii:e oddress entered 

is output and the Menu is again presented. 

The systeM will now ask for the source voluMe address lnforMatlon 
!UI fi>He>ws1 
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Source and destination devices Must not be the saMe 

is output <unless the device is a 7906) and the Menu is output. 
Once valid channel, device, and unit nuMbers have been specified 
the following interaction occurs: 

Inquiry: 

Will you please Mount a STORE uoluMe? 

Valid Response: 

Expecting YES or NO 

A response of 'NO' terMinates the function. A response of •YES• 
should be entered only after a STORE voluMe has been Mounted. A 
STORE/SYBSTORE voluMe is any Media which has been written in the 
STORE/BYSSTORE forMat. This is the forMat used when a voluMe is 
Stored using the STORE VOLUME function. After the Store has 
coMpleted successfully the ASCII characters "DUMP •" will 
iMMediately precede the label assigned to that voluMe <except 
when storing a 7906 to itself), 

Once a STORE uoluMe has been successfully Mounted the Message: 

VoluMe will be restored froM STORE whose ID CODE is <DATE> 
consisting of <NUMBER> STORE uoluMes 

will be output where <DATE> is of the forMat Month, day, year, 
tiMe (e.q., May 12, 1978, 10:03 AM) if the AMigo/300 sv COMMand 
was used and <NUMBER> is the nuMber of voluMes in the STORE set. 
If the voluMe was stored by the FMUTILIT Store VoluMe function 
<Paragraph 2.10), then the 20 character ID CODE is output instead 
of the <DATE>. Data ls then restored to the voluMe, When all 
data on the currently Mounted STORE uoluMe is restored the 
Message: 

Processing on current STORE voluMe coMpleted 

is output followed by: 

Inquiry: 

Will you please Mount the next STORE voluMe? 

Valid Response: 

Expecting YES or NO 

A response of 'NO' terMlnates the function. A response of •YES' 
should be entered only after the next STORE uoluMe has been 
Mounted. Once all data has been restored the Message: 

RESTORE VOLUME successfully coMpleted 
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ls output. One of the followlng Messages wlll be output and then 
followed by a relssuance of the previously detailed Mount Message 
whenever a voluMe is Mounted that cannot be used: 

Source voluMe ls not in STORE forMat 

STORE voluMe has already been restored 

STORE voluMe is not part of current STORE set as it belongs to 
STORE whose ID CODE is CDATE> 

STORED voluMe Must be the saMe subclass 

SYSSTORE voluMe contains Cdev naMe) data, CANNOT RESTORE. 

Cartridge Mounted ls part of this STORE Cor RESTORE) 

Cartridge is not in SYSSTORE forMat. Do you want to use the 
voluMe as a STORE voluMe? 

The Message: 

Flexible disc Must be of the saMe subclass 

ls output whenever a single sided flexible disc ls Mounted during 
a restore froM double sided flexible discs and whenever a double 
sided flexible disc is Mounted during a restore froM single sided 
flexible discs. <DATE> will be the date as described above. 

If a 7906 was specified and lt is to be restored froM disc 
cartridges then the following interaction occurs: 

Inquiry: 

Will you please Mount the disc cartridge on which the upper 
platter was stored? 

Valid Response: 

Expecting YES or NO 

A response of 'NO' terMinates the function. A response of 'YES' 
should be entered only after the disc cartridge has been Mounted. 
If the disc cartridge Mounted does not contain a stored copy of 
upper platter data then the Message: 

Disc cartridge does not contain upper platter duta 

is output and the previously detailed Mount Message is reissued. 
If "YES" ls entered before the cartridge has been changed then 
the Message: 

Disc cartridge was not changed or wrong cartridge Mounted. 
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ls output and again it asks for the proper cartridge to be 
Mounted. The systeM then outputs: 

UoluMe will be restored froM STORE whose ID CODE is Cxxx> 

Function pass nuMber 3 started. 

The <xxx> will be the identification code entered by the user 
when the systeM was stored using Store UoluMe. Once the disc 
cartridge has been successfully copied to the lower platter the 
Message: 

STORED copy of upper platter successfully copied to lower 
platter 

ls output followed by: 

Inquiry: 

Will you please Mount a disc cartridge to which the upper 
platter ls to be stored? 

Valid Response: 

Expecting YES or ND 

A response of 'NO' terMlnates the function. A reponse of 'YES' 
should be entered only after the disc cartridge has been Mounted. 
If you respond •YES' without Mounting another disc cartridge the 
Message: 

Disc cartridge was not changed or wrong cartridge Mounted, 

is output and the previously detailed Mount Message is reissued. 
If a write error occurs on the upper platter then the Message: 

Error detected on upper platter. Please reMove 

ls output and the previously detailed Mount Message is reissued. 
The Message: 

Function pass nuMber 4 started 

is issued when the systeM begins to copy the lower platter to the 
dl•c cartrldge. 

Once the lower platter, which now contains o copy of the original 
upper platter is copied the Me•sage: 

Upper platter successfully restored 

ls output followed by: 

Inquiry: 
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Will you please Mount the disc cartridge on which the lower 
platter was stored? 

Valid Response: 

Expecting YES or NO 

A response of 'NO' terMinates the function. A response of •YES' 
should be entered only after the disc cartridge has been Mounted. 
If the disc cartridge Mounted does not contain a stored copy of 
lower platter data then the Message: 

Disc cartridge does not contain lower platter data 

Disc cartridge was not ch•rnged or WPong c:ur·tr.i.dqe Mounted 

is output and the previously detailed Mount Messuqe is reissued. 
The Message: 

Function puss nuMber 5 started 

is output by the systeM when the systeM begins to copy the disc 
cartridge to the lower platter. 

Once the lower platter has been successfully restored the 
Messr.1ge: 

Lower platter successfully restored 

is output followed by: 

Inquiry: 

Will you please Mount the disc cartridge to which the upper 
platter was restored? 

Valid Response: 

Expecting YES or NO 

A response of 'NO' terMinates the function. If the wrong 
cartridge is inserted or the cartridge was not changed the 
MessrJge J 

Disc cartridge was not changed or wrong caPtridge Mounted. 

is output and the previous request is Made, A response of 'YES' 
should be entered only after the uoluMe has been Mounted. The 
Message: 

RESTORE VOLUME successfully coMpleted 
SysteM can now be cold loaded 
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is output if the data on the upper ~nd lower platters contain 
identical labels for a systeM voluMa. If tha labels do not 
reflect a systeM voluMe then the Message: 

VoluMe labels MisMatch 

OPERATION 

ls output and you do not have a cold loadable systaM. In aither 
case the FMUTILIT Menu ls output indicating the function has 
COMpleted. 

2.8 Set Printer Echo 

This cOMMand enables printer echoing when lt ls invoked. It 
interacts with the user in the saMe way as the SPE function of 
FMDISCUT to obtain the channel and device nuMber of the printer, 
SE initially will output the FMUTILIT function Menu, FroM that 
tiMe until FMUTILIT has been exited or the CE CDMMand disables 
echoing, all dialogue will be output to the printer. 

2.9 Store Lower 

*****USE THIS FUNCTION IN EMERGENCY SITUATIONS ONLY***** 

This function ls invoked whenever the option 1 SL' is selected. 
It stores the lower platter of a 7906 to a disc cartridge. The 
7906 Must contain a standard voluMe whan this function ls 
invoked. The function initially outputs the Massaga: 

STORE LOWER platter function now in operation 

and then interacts with the user in tha identical Manner 
described in Analyze VoluMe (Paragraph 2.l of Handbook Section 
447B> to obtain the channel, device, and unit nuMber of the 
voluMa. If the channel, device, and unit nuMbers do not specify 
a 7906 than the Message: 

Device ls not a 7906 

is output and the function is tarMinated. If the channel, 
device, and unit nuMbers specify a 7906 then the voluMe ls 
checked to guarantee that it contains a systeM. If lt does not 
contain a systeM the Message: 

VoluMe label MisMatch 

is output and the function is terMinated. If the voluMe is a 
standard voluMe then the following interaction occurs: 

Inquiry: 

Will you please Mount the disc cartridge on which the lower 
platter is to be stored? 
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Uqlid Response: 

Expecting YES or NO 

A r~sponse of 'NO' terMinqtes the function, A response of 'YES• 
should be entered only qfter the disc cartridge hqs been Mounted, 
If you respond 'YES' without Mounting another disc cqrtridge the 
Message: 

Disc cGrtridge was not chqnged or wrong cqrtridge Mounted, 

ls output qnd the previously detGiled Mount Message ls reissued. 
After the desired cGrtridge hqs been inserted and "YES" has been 
entered the systeM begins to store the lower platter iMMediately 
uPon issuing the Message: 

Function pass nuMber 6 started 

Once the lower platter has been stored the Message: 

STORE LOWER platter successfully coMpleted 

i• output. If a write error occurs on the upper platter the I/O 
error Message will be output followed by the Message: 

Error detected on upper platter, Plea•• reMove 

The previously detailed Mount Message 1• then reissued. 

2.10 Store UoluMe 

Thi• function ls invoked whenever the option 'BU' is ••lected. 
The function •tores a standard voluMe to a 7902, 7906, 7920, or 
7925 disc drive or stores the upper qnd lower platters of a 7906 
•tandard voluMe to two disc cartridge•. The chart below •how• 
which drives May be u•ed as the Source <Stored FroM) and those 
used as the D••tlnation iBtor•d To) uoluMes. 
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SOURCE 
<Stored 

Fro Ml 

DESTINATION 
(Stored To> 

' 7902 ' 7906 ' 7910 ' 7920 ' 7925 ' 

' 7902 ' x x 

' 7906 ' x 

' 7910 ' x 

' 7920 ' x 

' 7925 ' 

x: 1ndlcates that the store COMblnatlon 1s allowed 
<1>• 7902 voluMe• can be stored under AM190/300 

Figure 2.2 - Store VoluMe Drlue CoMblnations 

As Mentloned ln Sectlon 2,0 the "Functlon pass ... • stateMent 
1nd1cates where ln the Store process one currently ls at during a 
STORE/RESTORE froM a 7906 to ltself (See Section 2.0), 

The function initially outputs the Message: 

Store VoluMe function now in operation 

and then interacts with the user in the identical Manner 
described ln Analyze VoluMe <Paragraph 2.l of Handbook section 
447Bl to obtain the channel, device, and unit nuMbers or the 
uoluMe to be stored to and froM. If the channel, device, and 
un1t nuMbers specify a 7906, and the uoluMe's label sectors do 
not coMpare, the Message: 

VoluMe label M1sMatch 

ls output and the function ls terMlnated. Otherwise, a check is 
Made to insure that the uoluMe ls labelled properly, If not, 
then the Message: 

Please use the 'CV' option to copy a NON-STANDARD uoluMe. 

is output and the function ls terMinated. Otherwise, the systeM 
issues the following Message: 

Please select source uoluMe 17902, 7906, 7920, 7925> 
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Enter Cdev naMe) STORE voluMe inforMation 

After the address of the source device is input the systeM 
follows with the Message: 

Please input STORE VOLUME user identification label--20 
char cs 

Valid response: 

any 20 characters 

The Store VoluMe function will not coMplete successfully if this 
label typed in is identical io the previous store uoluMe label. 
Therefore, a date and tiMe should be included in the ID label. 
This will prevent the current store operation froM accidently 
overwriting a valid store disc. 

If the source and destination devices selected by the addresses 
input are the saMe the store Must be done on a 7906 and the 
interaction proceeds as in paragraphs 2.10.i, otherwise, the 
store is as described in paragraph 2.10.2. 

2.10.1 Store 7906 to itself 

When a 7906 contains a standard voluMe and it will be both the 
source and destination device the interaction proceeds as 
follows: 

Inquiry: 

Will you please disMount the disc cartridge and Mount another 
cartridge on which the lower platter ls to be stored? 

Valid Response: 

Expecting YES or NO 

A response of •NO' terMinates the function. A response of 'YES' 
should be entered only after the disc cartridqe has been Mounted. 
If you respond 'YES' without Mounting another disc cartridge the 
Message: 

Disc cartridge was not changed or wrong cartridge Mounted. 

l• output and the previously detailed Mount Message is reissued. 
If the cartridge inserted ls not in the expected forMat the 
systeM will output the Message: 

Cartridge ls not in SYSSTORE forMat 

Do you want to use the voluMe as a STORE voluMe? 
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is output and the previously detailed Mount Message is reissued. 
·rhe Message: 

Functlon pass nuMber 0 started 

ls output by the systeM as it copies the lower platter to the 
upper platter. 

Once the lower platter has been stJccessfully stored the Message: 

Lower plattar successfully stored 

ls output. At thls point you have a disc cartrldge which 
contains the stored lower platter data and a disc cartridge that 
contains the upper platter data that has not yet been stared. 

If the Store VoluMe function does not continue to the point wh•r• 
the Message 11 S'TORE VOLUME successfully coMpleted'' ls output yot1 
Must use the Restore Lower function <Paragraph 2.6) to restore 
the systeM. If the Store VoluMe function does continue to the 
point where the Message ''STORE VOLUME successfully coMpleted'' is 
output then you can use the Restore VoluMe function (Paragraph 
2.7) to restore the systeM. However there ls an al1t0Matic restore 
provided with the Store VoluMe function whlch you haue the option 
of lnuoklng following output of the Massage "STORE VOLUME 
successfully caMpleted". 

After the lower platter ls stored the following interaction then 
occurs: 

Inquiry: 

Will you please Mount the disc cartridge which contains the 
upper platter data? 

Valid Response: 

Expecting YES only 

A response of 1 YES 1 shol1ld be entered only after the disc 
cartridge has been Mountad. If you respond •YES' without 
Mounting another disc cartridge the Message: 

Disc cartridge was not changed or wrong cartridge Mounted. 

ls output and the previously detailed Mount Message ls reissued. 
The Message: 

Function pass nuMber i started 

is output by the systeM as it copies the lower platter to the 
upper platter. 
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One• the upp•r platt•r has been successfully stored on the low•r 
platter the Message: 

Upper platter •ucce••fully copied to lower platter 

i• output followed by: 

Inquiry: 

Will you plea•• Mount the disc cartridge on which th• upper 
platter 1• to be stored? 

Valid Re•ponse: 

Expecting YES only 

A re•pon•e of 'YEB' •hould be entere~ only after the disc 
cartridge ha• been Mounted, If you respond 1 YEB' without 
Mounting another dlsc cartridge the Message: 

Disc cartridge was not changed or wrong cartridge Mounted, 

is output and the previously detailed Mount Message is rels•ued. 
If a write error occur• on the upper platter then the Message: 

Error detected on upper platter. Plea•e reMov• 

i• output and the previously detalled Mount Me•sage is reissued, 
The Me•sage: 

Function pass nuMber 2 started 

is output by the systeM a• it cople• the lower platter to the 
upper platter. 

Once the lower platter, which now contains a copy of the upper 
platter, has been successfully stored the Message: 

STORE voluMe successfully coMpleted 

is output. The Message: 

RESTORE lower platter pha•e started 

is output and then the following interaction occurs: 

Inquiry: 

Will you please Mount the disc cartridge on which the lower 
platter was •tored? 

Valid Response: 

Expecting YES or NO 
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A r••pons• of 'NO' terMinot•• tha function and requires you to 
us• the RESTORE VOLUME function of FMUTILIT Cdetollad in 2.71 to 
re•tore a •ystaM to the 7906. A respons• of 'YES' should ba 
anterad only oft•r the dlsc cartridge hos b••n Mounted. If the 
disc cartridge Mount•d doe• not contain a stor•d copy of lower 
plotter data then the Message: 

Disc cartridge does not contain lower platter data 

ls output and the previously detailed Mount M•••og• ls rel••ued. 
After 11 YES 11 is ~ntered th~ M~ssage: 

Function poss nuMber 5 started 

ls output by the systeM while the upper platter ls being copied 
to the lower platter. 

Once the lower platter has been successfully restored the 
Message: 

Lower platter successfully re•tored 

ls output followed by: 

Inquiry: 

Wlll you please Mount the disc cartridge which contain• the 
upper platter data? 

Valid Respons•: 

Expecting YES or NO 

A response of 'NO' terMlnates the function. A r~sponse of 'YES' 
should be entered only after the disc cartridge has be•n Mounted. 
If you respond 'YES• without Mounting another disc cartridge the 
Message: 

Dlsc cartridge was not changed or wrong cartridge Mounted. 

is output and the previously detailed Mount Message is reissued. 
The Message: 

RESTORE VOLUME successfully coMpleted SysteM con now be cold 
loaded 

is output lf the data on the upper and lower platters contain 
identical labels for a systeM uoluMe. 
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2.10.2 Stare to 7902/6/20/25 disc froM any disc (except 79021 

Whan the source and destination addresses en1ered do nGt 
reference the saMe device the Message: 

Next STORE vol.UM•! on •Ch<:rnnel no. 'c' device no. 'd' unit no. 
'u' ready? 

is output. A 'YES' respons• will continue the functiGn and a ND 
response will terMinate it, 

I.f' the addresses entered do spf!.Cl.f'y the s•1Me device and 11 is not 
a 7906 the Message: 

Source and destination devices Must not be the saMf!. 

is output and the Menu is presented. After the first store disc 
is written and the user does not chance the store disc but 
answers 1 YES' 1 the following Message is output: 

STORE valur~e on chnnnel 'c' device 1 d 1 unit 1 u' was not 
chnnqed. 

The user .i<s aqain proMpted .for the next STORE disc. 

I.f' the disc is not in STORE forMat (Reference 3.7 for STORE 
forMnt explanatlonl, the Message: 

Voluf'lie Mounted on channel n-o. 'c' de:vice no. 'd' ·unit no, >ui' 
is not in STORE forMnt. 

Do you want ta use the uoluMe as a STORE uoluMe? 

is output. If the answer is 'YES', then the function continues. 
Otherwlse 1 the Message: 

Nex·t STORE voluMe on channel no. 'c' device no, 'd' unit no, 
.>u> r·i:.~t71dy? 

is r.1gnin output. 
If the new voluMe 

A 'NO' response will terMinate the function. 
ls not in STORE forMat, the above i!O r·ep,o.ated, 

After the user answers 'YES' to 1·he question abo·ve and the new 
disc uoluMe is folJnd to be in STORE forMut, the Message: 

VoluMe Store will require 111 Sl~RE uoluMes 

is output where xix ls the nuMber of voluMes required to COMplete 
the StOf't-"?., 

When storing a 7920 to a 7920 or a 7925 10 another 7925 and ~ore 
thnn t pock Must be used because th• pack if.; c0Mplet.1ly full the 
f'\e ~;sage). 
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Please use the CV option to STORE the voluMe 

will be output and the Menu will be presented. 

After the coMpletlon of one voluMe Cother than the above 
Mentioned easel, the Message: 

Processing of current STORE voluMe on channel no. •c• device 
no. >ci> un.i.t no. >u> c:oMplete.:d 

is output and the above systeM outputs are repeated starting with 
the Message: 

Next STORE voluMe on channel no. 'c 1 device no. 1 d 1 unit no. 
•u• ready? 

until the entire systeM voluMe has been stored. 
Message: 

VoluMe STORE successfully coMpleted 

is output. 

Then the 

If an error is detected while writing to a volUMe, the Message: 

Bad STORE uoluMe. Please replace 

is output after the I/O error Message. 
to Mount the next STORE disc. 

The user ls then proMpted 
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3,0 ERROR INTERPRETATION 

If any l/O errors are encountered during the execution of any of 
the File ManageMent Utility or Patch VoluMe functions the user 
will be lnforMed of the error through one of the Messages 
detailed ln thls section, 

The error Messages are divided into correctable errors and 
uncorrectable errors, For a correctable error the user will be 
inforMed of the probleM and asked to respond 1 YEB 1 to a proMpt 
when the condition has been corrected. If the user responds 'ND' 
then the function ls terMlnated and the user is proMpted to 
select another function. 

For an uncorrectable error the user ls lnforMed of the probleM 
and the function ls autoMatlcally terMlnated and the user ls 
proMpted to select another function. The Messages are as 
follows: 

Correctable Errors 

Device on chan/dev/unit ls not ready 
Device on chan/dev/unlt ls write protected 
Flexible disc Mounted ls not in HP forMat 
Turn forMat switch on - chan/dev/unlt 

Uncorrectable Errors 

Drive attention on chan/dev/unit 
I/O failed after 1 n 1 retries 
Device ls not a disc 
Device is not a printer 
Channel type is not GIC 
Channel is not present 
I/O error on chan/dev/unit 
Watchdog tiMer or paraMeter error 

followed by: 

and then: 

Cannot report status 
Cylinder 'c', head 'h', sector 's' 
Relative sector nuMber •r• 

Channel status 
<channel 

status) 

Statusi 
<status 

i word) 

Status2 
(status 
2 word) 

"chan/dev/unit" will be the deciMal nuMbers for the 
channtl, device, and unit. 1 n 1 will be the dec1Mal 
nuMber of retries, 1 c 1 1 'h', 1 s 1 1 and 'r' are, 
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respectively, the deciMal nuMbers for the cylinder, head, 
sector, and relative sector addressed. 
All COPY, STORE, and RESTORE voluMe COMMands read/verify every 
data transfer. 

Whenever the systeM encounters a Disc I/O error the appropriate 
Message listed above will be followed by a Message of the following 
forM: 

Disc I/O error xxx-- <text Message> 
on device Cdev naMe) ,channel 'c', device 'd', unit 'u' 
at relative sector z (cylinder 'c', head 'h', unit 'u'>. 

The error nuMber xxx and <text Message> which would be used are 
the saMe as those output by AMlgo/300. The error nuMbers and 
Messages are listed in Handbook Section 199 -- Error and Status 
Codes. 

Verification of data written has failed. 

is output by the systeM if a read verify of the lower platter of 
a 7906 has failed (a read verify is done after every write) . If 
the read verify fails after a write to a reMovable cartridge the 
above Message will be followed by the Message: 

Error detected on upper platter. Please reMoue. 

The function will continue after the cartridge has been replaced. 

If an error occurs and the printer echo is not enabled, the 
Message: 

Is the above Message recorded? 

ls output. 
>y> or 'N' 
Message: 

The user May wish to record the Message and then type 
C'YES' or 'NO'), I¥ the above ls not typed, the 

Expecting YES or NO 

ls output. 

Following the output of an~ of the correctable errors the user 
will be proMpted wlth: 

Inquiry: 

Drive ready? 

Valid Response: 

447C- 29 



FMUTILIT ·- ERf{OR INTERPRETATION 

Expecting YES or NO 

The user should respond .'YES' only after correcting the probleM. 
A response of 'NO' results in the function being terMlnated and 
the user proMpted to select anether File ManageMent Utility or 
Patch VoluMe function. 

-hp-
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NOTICE 

The lnforMatlon contained ln thls docuMent is subject to 
change without notice. 

HEWLETT-PACKARD MAKES NO WARRANTY OF ANY KIND WITH REGARD 
TO THIS MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE 
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 
PARTICULAR PURPOSE. Hewlett-Packard shall not be liable 
for errors contained herein or for incidental or conse
quential daMages ln connection with the furnishing, per
forMance or use of this Material. 

Hewlett-Packard assuMeS no responsibility for the use or 
rellabllity of its software on equlpMent that ls not fur
nished by Hewlett-Packard. 

Thls docuMent contains proprietary lnforMatlon which ls 
protected by copyright. All rights are reserved. No 
part of this docuMent May be photocopied, reproduced or 
translated to another prograM language without the prior 
written consent of Hewlett-Packard CoMpany. 

Copyright CC> 1978, 1979, 1980 by Hewlett-Packard CoMpany 

Hewlett-Packard CoMpany 
19447 Prunerldge Ave., Cupertino, California 95014 U.S.A. 

Printed in U.S.A. 
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1.0 INTRODUCTION 

1.i Product Abstract 

This docuMent details the external reference specifications for 
FMPATCHV, one of the File ManogeMent standalone utilities on the 
HP 300 systeM. 

1.2 Overview 

File MonageMent provides the user several basic utilities which, 
because of the functions they perforM, Must be executed ln the 
stand alone enuironMent. These utilities ore presented to the 
user as options within the FMUTILIT (File ManageMent Utilltlesl, 
FMDISCUT <File MonageMent VoluMe Utllltesl, and FMPATCHV <File 
ManageMent Patch VoluMel prograMs which ore provided to the user 
on the cold loadable Diagnostic and Utility Package CDUPJ 
flexible discs. The intended uses of each prograM are listed 
below: 

UTILITY USES 

FMDISCUT: detect and spore bad tracks 
indicate the condition of o surface 
prepare o surface for use 
[covered in Handbook Section 447Bl 

FMUTILIT: copy non-standard uoluMes and cartridges 
bock up systeMs 

FMPATCHV: 
CDUPCE 
only I 

Store or Restore inforMatlon 
replace the priMary with the back-up operating systeM 
[covered in Handbook Section 447Cl 

inspect or Modify the the contents of o voluMe 
output the contents of a uoluMe in hex, octal or deciMal 
[covered in this Handbook Section] 

The details of how to load o DUP flexible disc and the 
environMent it initially provides the user are described in the 
DUS handbook section (4401. This docuMent describes only the 
FMPAICHV prograMs. 

1.3 Required Hardware 

The HP 300 configuration sufficient to run DUS is required. This 
includes 256 Kbytes of MeMory, a GIC, CPU, 7902 and an IDS or 
ADCC with a terMinal as u console. 
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1.4 Required Software 

The CE Diagnostic and Utility Package containing FMPATCHV 
CDUPCEI, 
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2.0 OPERATION 

This prograM is present only on the DUPCE flexible disc and 
enables the CE to display and/or Modify any data on a voluMe 
located ln the user area. Data can optionally be output to a 
printer and can be addressed in a variety or Modes. The default 
base for all nuMerlc input and output ls hexadeciMalC!l. The 
default base for input can be overridden on any input request by 
preceding the nuMeric value input with a '+'CdeclMall or 
'%'Coctall sign. No docuMentation of this function is to appear 
in any user Manual. 

Once the DUP flexible disc has been successfully cold loaded and 
the proMpt character ":"is present the user Mu•t enter FMPATCHV 
to enter the File ManageMent Patch VoluMe prograM. 

The prograM initially outputs the Message: 

WelcoMe to the uoluMe patch utility revision xx.xx 

and then interacts with the user in the identical Manner detailed 
in FMDISCUT Analyze VoluMe [Paragraph 2.1 of Handbook Section 
447Bl to obtain the channel, device, and unit nuMber or the 
voluMe to patch and to get the uoluMe Mounted. The Menu ls 
displayed and the user is then proMpted for a COMMand with the 
output of: 

Enter coMMand: 

If an illegal COMMand ls entered the Message: 

Illegal coMMand entered 

ls output followed by a proMpt for another coMMand. The coMMand• 
and their functions are detailed in sections 2.1 to 2.15. The 
u•er Must enter all three characters of the coMMand MneMonlc. 
The following def1n1tlons are used throughout this •ect1on: 
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_,_<BASE-NUM> __ 

<RSA> RSA CBASE-NUM> __ --------------- __ _ 

CCST> CST CBASE-NUM> 

<DST> DST CBASE-NUM) 

CCHS> __ CHS <BASE-NUM> 

<CYLINDER-HEAD-SECTOR> 

_J_CBASE-NUM> __ 
: 

<HEAD-SECTOR> <BASE-NUM> __ --------------- __ _ 

<BASE> 

<BASE-NUM> __ ---------- <NUMBER> 

<BASE> C!/t/%) 

+ <OFFSET> 

CDISP> __ --------·---- __ _,_<COUNT>_ 

<SPECS> __ -------------------------- __ ----------- __ _ 
<DISP> CBASE-NUM> 

<OFFSET> CBASE-NUM> 

<COUNT> CBASE-NUM> 

<NUMBER> 

<NUMBER> <DIGIT> __ ------------ ---

CDIGIT> __ CO/i/2/3/4/5/6/7/8/9/A/B/C/D/E/FJ ___ > 

<CHAR> 

<CHAR> <ASCII> __ ---------- __ _ 

CASCII> __ Cany ASCII character) 
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2.1 Choose Address Mode 

The syntax graph ls: 

<CHS> 

<RSA> 

<CST> 

CAM <DST> 

This COMMand allows the user to select the Mode in which data is 
to be addressed. The user cln select relative sector 
addressC<RSAJJ, cylinder/head/sector addressC<CHS>J, code segMent 
table addressCCCSTJI and data segMent table address<<DST>>. The 
default ls relative sector addressCCRSAJI at relative sector 
nuMber O<.i..e., the sector at cylinder O, head O, sector 0), Th<~ 

user reMalns in the selected address Mode until another Mode ls 
choosen. 

<BASE-NUM> specifies the code segMent tr.1ble enti'Y to •lddress in 
<CST> addressing Mode, the data segMent table entry to address in 
<DST> addressing Mode, and the cylinder, head, and sector to 
address in <CHS> addressing Mode, In <CHS> addressing Mode the 
address is specifed in the following order: cylinder, head, 
sector. Cylinder address is required and head and sector will 
default to zero if they are not specifiedCNote: if head ls not 
specified then sector can not be specified), 

If one <BABE-NUM> is specified for <RSA> addressing then it is 
assuMed to be the double word address of the sector to address, 
however, if CBABE-NUMJ, <BASE-NUMJ is entered then the leftMost 
CBASE-NUM> is taken as the value to enter in the leftMost word of 
the double word sector address and the rightMost <BABE-NUM> ls 
taken as the value to enter in the rightMost word of the double 
word sector address. 

The input of an illegal address Mode, illegal nuMeric ullue, 
illegal CST nuMber, illegal DST nuMber<data segMent ftuMbers in 
the range !22 to !32 inclusive are illegal as these entries are 
used for MeMory bank addresses and haue no disc addresses 
associated with theMl, or illegal sector address results, 
respectively, in one of the following Messages belng output: 

Illegal address Mode selected 
Illegal valueCsl entered 
Illegal CST nuMber 
Illegal DST nuMber 
VoluMe address entered is out of bounds 

followed by the user being proMpted to enter another COMMand, If 
<CBT> or <DST> addressing is selected and the voluMe is not a 
SYSTEM vol.uMe ·the Mess<!ge: 
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VoluMe is not a systeM voluMe 

is output and the user ls then proMptad for another coMMand. 

2.2 Clear Print Echo 

The syntax graph is: 

CPE 

This COMMand disables the echoing of all data outpl1t by the DSP, 
DVD, and DCA coMMands to a printer. The coMMand is ignored if 
echoing is not currantly enabled. 

2.3 Display Current Address 

The syntax graph is: 

DCA 

This COMMand outputs the current address to the console and 
printer (if echoing ls enabled). The data ouput consists of the 
channel, device, and unit nuMber of the uoluMe being patched, the 
relative sector nuMber und cylinder, head, sector nuMber of the 
currently addressed sector, and, optionally, the block nuMber (if 
block addressing had been selected by the SBN CDMMandl, or the 
CST nuMber (if CST addressing was in effect), or the DST nuMber 
(if DST addressing was ln effect), 

All data is output in hexadeciMal, octal, and daciMal bases 
except the channel, device, and unit nuMber which are output in 
deciMal. 

2.4 Disable DecoMpiler 

The syntax graph is: 

DDC __ > 

This COMMand allows the user to disable the decoMpller so ttlnt 
data output by the DSP coMMand ls not ouput ln decoMpilad forMat, 
The COMMand is ignored if it is entered when decoMpiled forMat is 
already disabled, 
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2,s Display 

Th• •Yntax graph 1•: 

DSP CBPECS> 

Thi• coMMand outout• the data specified by <SPECS> rroM the 
currently addres••ci ••ctor, block,,cad• segMent, ar data ••gMent 
to the con•ole and printer Clf echoing is enabled), 

The data i• output in th• base specifiad by the SDI caMManci, 
HaxadaclMalC!J, daclMalCll, and octa1C%) ba•aci output ,. printed 
16 character• to a line with the adcir••• of tha data appearing ta 
th• left of the line followed by th• data ltself in the currant 
ba•e and then the ASCII representation of the data (unprintable 
character• are printed as a •, "), Ascii based output ls printed 
with the address of the data to the left of the line fallowed by 
up to 48 ASCII characters per line. 

<SPECS> defines, relative to the start of whatever is currently 
addressed the dlsplaceMent froM which data ls to be output and 
the length of the data to output, 

The value• for <BABE>, <OFFSET>, and <COUNT> are taken a• bytes 
lf the current base ls ABCII<AJ, otherwise, they are taken as 
word•. <COUNT> i• optional and defaults to one if not specified. 
<OFFSET> and <BABE> are optional. <OFFSET> defaults to zero when 
not specified. <BABE> defaults to octal. 

The address that appears to the l~ft of each line displayed is 
output ln the display base far all cases except ASCII. In this 
case the address 1• output ln hexadeciMal and reflect• the byte 
address of the data being displayed. 

The input of any illegal value for <BABE>, <OFFSET>, or <COUNT> 
or a <BASE> and <OFFSET> whose suM exceeds the end of the current 
sector, code segMent, data segMent, or block results, 
respectively, in the output of one of the following Messages: 

Illeqal ualueCsJ entered. 
Ille~al starting address entered. 

and the user being proMpted for another COMMand, 
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2.6 DUMP Sectors 

The syntax graph ls: 

CBASE-NUM> 

This coMMand duMps the nuMber of sectors specified by CBASE-NUM> 
•tarting with the currently addressed sector to the console and 
printerCif echoing ls enabled), Data is output ln the saMe 
forMat detailed ln the DSP COMMOnd. If CBASE-NUM> ls not 
specified then one sector is displayed. 

2.7 DUMP VoluMe Directory 

The syntax graph ls: 

DVD <SPECS> 

This COMMand duMps all the used blocks of the directory to the 
console and printerCif echoing is enabled), The aMount of data to 
be output froM each block is specified by <SPECS>. Data ls 
output in the saMe forMat detailed in the DBP coMMand with the 
exception that each new block that ls output is preceded by its 
block nuMber, 

Any invalid data entered for <BASE>, <OFFSET>, or <COUNT> results 
in the saMe errors detailed ln the DBP coMMand. If the voluMe ls 
not labelled the Message: 

VoluMe ls not labelled. 

is output and the user is proMpted for another coMMand. If the 
current addressing Mode ls CST or DST then the Message: 

Illegal coMMand for address Mode selected 

is output and the user ls proMpted for another coMMand. If the 
entry contained ln the directory which describes the dlr~ctory 
itself can not be found then the Message: 

VoluMe directory ls destroyed 

ls output and the user ls proMpted for another coMMand. 
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2.8 Enubl• DecoMpller 

The syntax graph ls: 

EI>C 

This coMMand allows the user ta enable the decoMpller so that 
data output by the DBP coMMand is output in decoMpiled forMat. 
Data output in this Manner is displayed two words to the line 
where each word printed consists of its address and contents in 
the curr•nt base followed by its ASCII representation and the 
lnstructio11 MneMonic(s), 

DecoMplled output ls autoMatically enabled when <CST> addressing 
is selected and autoMatically disabled when any other addressing 
Mode is selected. If an EDC CDMMand is entered when 
dacoMpilation is already enabled it ls ignored, If the EDC 
coMMand is entered in other than <CST> addressing Mode lt causes 
all subsequent data ta be displayed in decoMpiled forMat. 

The syntax graph is: 

EXI 

This coMMand allows the user to exit the Patch VoluMe function 
and return to select another File ManageMent Utility function. 

;.:!. l.O Mod Hy 

The syntax graph is: 

MDI> <SPECS> 

This coMMand allows the user 
block, cod• s•gMent, or data 
where the Modification is to 
l•ngth of the Modification. 
<BASE>, <OFFSET>, or CCOUNT> 
in the DSP COMMand. 

to Modify the contents of a sector, 
segMi!.n t. (BABE) and <OFFSET> detail 
begin and <COUNT> spacifles the 
The input of invalid data for 
results in the saMe errors detailed 

If the display base is hexadeclMalC!I, deciMalltl, or octal(~) 
then the address of the data being Modified is output, followed 
by the current value of the data(both are output in the current 
basel ta th• console. If the display base is ASCII then the byte 
address of the data in hexadeciMal followed by up to 20 
characters of the data itself is output to the console. 

The user ls proMptad for the new value by positioning the cursor 
to the right of the current value of th• data. <BASE>, <OFFSET>, 
and <COUNT> are taken as bytes if the current addressing Mode is 
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ASCII, otherwise , they are taken as words. The user is proMpted 
for all new values until the nuMber of words/bytes specified in 
<COUNT> have been exhausted. The forMat of the input is: 

display base is hexadeciMal, deciMal, or octal 

CBASE····NUM> r~ C LENGTH> 

C INPUT> 

display base is ASCII 

<CHAR> 

<INPUT> __ ---------- .> 
If CBASE-NUM> or CCHAR> is not specified then the current value 
ls not Modified. "R" Means repeat and will repeat for the nuMber 
of words specified by <LENGTH>. If "R" and <LENGTH> are not 
specified only one word is Modified. If the display base is 
ASCII and the data to Modify contains unprintable characters then 
the Mess•1ge: 

Non-printable characters in string, 

will be ouput and the user proMpted for another COMMand. If an 
illegal value is input for <BASE-NUM> or <LENGTH> the Message: 

Illegal ualue(s) entered. 

will be ouput and the user will be reproMpted for the patch. If 
<LENGTH> applied to the current address of the data being patched 
exceeds the <COUNT> of the Modification then the patch will cease 
at the address reflected by the value of <COUNT>. If less than 
20 characters are input when the display base is ASCII then the 
string is left justifed within the data string to patch and 
characters to the right reMain unchanged. 

<?..ii Next 

The syntax graph is: 

NXT 

This COMMand allows the user to address the next sector, next 
block, next code segMent, or next data segMent. 

The deterMinatlon of what is next accessed is dependent upon the 
current address Mode. The next code segMent is addressed i¥ the 
current address Mode ls <CST>, the next data segMent if the 
current address Mode ls <DST>, the next block if the current 
address Mode is <CHS> or <RSA> and· the user has issued a SBN 
coMMand, and the next sector if the current address Mode is <CHS> 
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or <RSA> and SBN hos not been spec1f1ed. 

The use or NXT when the lost CST is currently addressed, the last 
DST ls currently addressed, or the last block or last sector ls 
addressed results, respectively, 1n one or the following Messages 
belng output1 

Illegal CST nuMber. 
Illegal DST nuMber. 
VoluMe address entered ls out or bounds. 

and the user proMpted for another coMMand. 

2.12 Set Block NuMber 

The syntax graph is: 

SBN CBASE-NUM> 

Thls COMMand allows the user to specify a block to access 
relatlue to the current address(relatlve sector or 
cyllnder/head/sector), <BASE-NUM> specifies the nuMber or the 
block to access relative to the current address. The current 
block ls block zero and each block ls eight sectors ln length. 

The use or SBN when the current adddresslng Mode ls CCBT> or 
<DST>, or the input of an 1llegal block nuMber or block nuMber 
which exceeds the 11Mlts of the uoluMe results, respectively, ln 
one or the following Messages being output: 

Illegal COMMand for addressing Mode. 
Illegal uolue(s) entered. 
VoluMe address entered is out or bounds. 

and the user proMpted to enter another coMMand. Once block 
nuMber access has been selected it reMolns ln effect until 
another CAM COMMand is entered. 

2.13 Set Dlsplay Base 

The syntax graph ls: 

SDB <BASE> 

Thls COMMand allows the user to select the display base in which 
all data froM the DSP, DVD, and MOD COMMands ls to be output. 
The default ls hexadec1Mal<!>, however, the user can select 
dec1MalCt>, octalCX>, or ASCII<A>. All unprintable characters 
wlll be printed as a"." when ASCII has been selected. If an 
illegal base is selected the Message: 

Illegal dlsplay base selected. 
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ls output and the user is proMpted for another coMMand. 

2.14 Set Print Echo 

The syntax graph is: 

SPE 

The successful coMpletion of this COMMand results in the echoing 
of all data output by the DSP, DVD, and DCA coMMands to a 
printer. Data is output only to the console until this coMMand 
is entered. The coMMand interacts with the user to obtain the 
channel and device nuMber of the printer as follows: 

Inquiry1 

Enter printer's channel nuMber: 

Valid Response: 

Expecting 1 to 1S. 

Inquiry: 

Enter printer's device nuMber: 

Valid Response: 

Expecting 0 to 7. 

The values input to these proMpts are assuMed to be in 
deciMal(they can not be entered in any other base>. Once the 
channel and device nuMber of a printer have been input printer 
echoing is enabled. 

If the device does not identify itself as a 2631A or 2608A the 
Message: 

Device is not a printer. 

is output. 
2.iS Show 

The syntax graph is: 

SHW 

This coMMand allows the user to output to the console the list of 
all valid coMMands and their paraMeters to the console. The data 
output is: 
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Choasl addressing Mode 

Clear print echo 
Display current address 
Disable decoMpiler 
Display data 
Display voluMe directory 
DuMp sectors 
Enable dec:oMpiler 
Exit froM voluMe patch 
Modif'y data 
Next-sector,bloc:k,cst,or dst 
Set block Mode addressing 
Set display base 
S.et print echo 
Show list of coMMands 

447D- i(> 

CAM 
CAM 
CAM 
CAM 
CPE 
DCA 
DDC 
DSP 
DVD 
DMP 
EDC 
EXI 
MOD 
NXT 
SBN 
SDB 
SF'E 
SHW 

CHS <cylinder>l,Chead>l,Csector>l 
CST <est nuMbi!r) 
DST Cdst nuMber> 
RSA Csectorl>l 1 Csector2>J 

ICdisp)l+Coffset>Jll,<count>l 
1Cdlsp>l+Cof¥set>Jll,Ccount>l 
ICcount>J 

[Cdisp>l+Coffset>lll 1 Ccount>J 

< b 1 oc k-·n uMber > 
{!/t/%/A} 
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3.0 ERROR INTERPRETATION 

If any 1/0 errors are encountered durinQ the execution of any of 
the File ManageMent Utility or Patch VoiuMe functions the user 
will be inforMed of the error through one of the Messages 
detailed in this section. 

The error Messages are divided into correctable errors and 
uncorrectable errors. For a correctable error the user will be 
inforMed of the probleM and asked to respond 'YES' to a proMpt 
when the condition has been corrected. If the user responds 'NO' 
then the function is terMinated and the user is proMpted to 
select another function. 

For an uncorrectable error the user is inforMed of the probleM 
and the function is autoMatically terMinated and the user is 
proMpted to select another function. The Messages are as 
follows: 

Correctable Errors 

Device on chan/dev/unit is not ready 
Device on chan/dev/unit is write protected 
Flexible disc Mounted is not in HP forMat 
Turn forMat switch on - chan/deu/unit 

Uncorrectable Errors 

Drive attention on chan/dev/unit 
I/O failed after •n• retries 
Device is not a disc 
Device is not a printer 
Channel type ls not GIC 
Channel is not present 
I/O error on chan/dev/unit 
Watchdog tiMer or paraMeter error 

followed by: 

and then: 

Cannot report status 
Cylinder •c•, head 'h', sector 's' 
Relative sector nuMber •r• 

Channel status 
(channel 

status) 

Statusi 
(status 

1 word> 

Status2 
(status 

2 word) 

"chan/dev/unit" will be the deciMal nuMbers for the channel, 
device, and unit. 'n' will be the deciMal nuMber of retries. 
•c•, 'h', •s•, and 'r' are, respectively, the deciMal nuMbers for 
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the cylinder, head, sector, and relative sector addressed. All 
COPY, STORE, and RESTORE voluMe coMMands read/verify every data 
tr1:1n111+'er. 

Whenever the systeM encounters a D1111c 1/0 error the appropriate 
Message 1J.sted above w111 be followed by a Message of the 
followJ.110 for'MI 

Disc I/O error xxx···"" <uxt MeH1ag11> on dev.l.c::e <dev naMe> 
1 chan11el 1 c 1 1 device 1 d•, unit 1 u 1 at relative sector z 
<c:yUndt1tr 'c' 1 h.ead 'h 1 , unJ.t 1 u'>. 

The error nuMber xxx and <text M8S111age> which would be used are 
the saMe as those output by AMlgo/300, The error nuMbers and 
Messages are listed in Handbook Section i99 -- Error and Status 
Codes. 

The Message: 

Verification of data written has failed. 

is output by the systeM if a read verify of the lower platter of 
a 7906 has failed (a read verify is done after every write) . If 
the read verify fails after a write to a reMovable cartridge the 
above Message will be followed by the Message: 

Error detected on upper platter. Please reMove. 

The function will continue after the cartridge has been replaced. 

If an error occurs and the printer echo ls not enabled, the 
Message: 

Is the above Message recorded? 

is output. The user May wish to record the Message and then type 
'Y' or 'N' <'YES' or 'NO'>. If the above ls not typed, the 
Message: 

Expecting YES or NO 

is output. 

Following the output of any of the correctable errors the user 
wlll be proMpted wlth: 

Inquiry: 

Drive ready? 

Valid Response: 

Expecting YES or NO 
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The user should rempond 'YES' only after correcting the probleM. 
A response of 'NO• results ln the functlon belng terMlnated and 
the user praMpted ta select another Flle ManageMent Ut111ty or 
Patch VoluMe function. 

... ~ • .......... ..... 
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NOTICE 

The lnforMation contained ln thls docuMent is subject to 
change without notice, 

HEWLETT-PACKARD MAKES NO WARRANTY OF ANY KIND WlTH REGARD 
TO THIS MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE 
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 
PARTICULAR PURPOSE. Hewlett-Packard shall not be liable 
for errors contained herein or for incidental or conse
quential daMages ln connection with the furnishlng, per
forMance or use of thls Material. 

Hewlett-Packard assuMes no responslbllity for the use or 
rellabllity of its software on equipMent that ls not fur
nished by Hewlett-Packard. 

This docuMent contains proprietary inforMation which is 
protected by copyrJ.ght, All rights are reserved. No 
part of this docuMent May be photocopied, reproduced or 
translated to another prograM language without the prior 
written consent of Hewlett-Packard CoMpany. 

Copyright <C> 1979, :l9BO, i9B:l by Hewlett··Packard CoMpany 

Hewlett-Packard CoMpany 
19447 Pruneridge Ave., Cupertino, California 95014 U.S.A. 

Printed in U.S.A. 
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l.O WORKOUT300 OVERVIEW 

Purpose: WORKOUT300 uses systeM services to test systeM access 
to peripherals under a norMal or heavy systeM load 
environMent. By peripheral access, one Means using the 
physical interconnections between the peripherals and 
the systeM. By systeM services, one Means the software 
services available to the user through the intrinsic 
calls. 

WORKOUT300 currently enables a user to selectively exercise any 
or all of the following peripherals attached to the HP 300: IDS, 
any disc, any non Menu terMlnal, any printer. 

The heart of WORKOUT300 is a collection of functions that 
individually eKercise certain portions of the operating systeM 
and/or peripherals. 

Through a user supplied script, these functions Cand/or user 
supplied prograMsl will be selectively run serially and/or 
concurrently, 

WORKOUT300 builds an exercising environMent according to this 
user supplied script. The script gives the user the option of 11 
constructing or not constructing a Multitasking and/or 
MultiprograMMing enuironMent, 2l specifying which peripherals are 
to be exercised, including/excluding the IDS. 

In addition to WORKOUT300 supplied functions, the user has the 
option of sp•clfylng his own prograM in the script file. The 
prograM will be PLOADed by WORKOUT300 and launched into execution 
according to the script. 

WORKOUT300 ls written In BABIC and runs under the operating 
systeM in non-privileged Mode, 
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2.0 THE SCRIPT LANGUAGE 

The script language allows two levels of concurrency: 
unsynchronized global concurrency and synchronized local 
concurrency. 

Local concurrency allows the user to forM groups of tasks and/or 
prograMs. All tasks/prograMs within an active group begin 
execution at the saMe tiMe and run concurrently. All 
tasks/prograMs within the active group Must terMinate before the 
next group becoMes active. In this way concurrency ls 
synchronized at the beginning of an active group. 

Global concurrency allows the user to forM collections of groups. 
Each collection runs with local concurrency aMongst its MeMber 
groups, as described above, while all the collections run 
concurrently and independently. The only synchronization between 
the collections is that they all start execution at the saMe 
tiMe, 

Backward branching capabilities within a collection exists, 
allowing a sequence of groups to be executed repeatedly, 
indefinitely. Forward branching capabilities do not exist. Such 
a branch would not be useful since decision capabilltles do not 
exist. 

Script Language Syntax 

I Declaration Block I 

I COLLECTION i 

I COLLECTION 2 
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2.1 Declaration Block 

The declaration block is the region of the script that associates 
task identifiers with WORKOUT300 supplied functions and prograM 
identifiers with user supplied prograMs. These terMs are defined 
below. The declaration block appears at the beginning of the 
script and consists of a non-eMpty list of declarations. 

Task or prograM identifiers, once ~eclared, can be used any 
nuMber of tiMes in any nuMber of collections. FurtherMore, a 
single WORKOUT300 supplied function or user supplied prograM can 
be assotiated with any nuMber of identifiers. This allows a 
single function or prograM to run with different paraMeters in a 
Multi-tasking and/or MUltlprograMMing Mode. Hence one can have 
the following 1 

Ti1•TASKiC,,10000,2l 
T2:=TASK1C,,S000,4l 
COLL..ECTION 
'T:l, H ,Ti, Ti, T2 
'T2 . 

2.1.1 WORKOUT300 Supplied Functions: 

Tn:•TASKMCCparaMeter list>l 

where 

n,M are i, 2, or 3 digit nuMbers. 

Tn is the. task identifier associated with the TASKME .. , J 
function specification and used to refer to this specification 
in the collection blocks. 

TASKM is a WORKOUT300 supplied function naMe. For a list of 
existing functions see Section 6.0 below. The writeup on each 
Exerciser function describes its operation and functional 
paraMeters. 

CparaMeter list> is a list of functional paraMeters to be 
passed to the function when TSTARTed <see writeup on 
individual exerciser functions), 

EXAMPLE: 

T 4 I =TASK3Cl 
Ti7:~TASK4£TERM3,2,13J 

The square brackets enclosing the paraMeter field are a 
necesary part of the script language syntax. Even if all default 
values are assuMed and the paraMeter field is eMpty, the square 
brackets Must be present. 
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2.l.2 User Supplied PrograMs: 

Pn:=prograMnaMet<paraMeter list>J 

where 

n is a 1, 2, or 3 dlgit nuMber. 

Pn is the prograM identifier associated with the 
prograMnaMe[,. ,] specification and used to refer to this 
specification in the collection blocks. 

prograMnaMe is a fully qualified user prograM workspace naMe 
to be PLOADed and PSTARTed by WORKOUTJOO. 

CparaMeter list> is the list of paraMeters to be passed to the 
user prograM via the PARMS paraMeter of the PSTART systeM 
1ntr1ns1c. This 1nforMatlon ls available to the prograM vla 
the BGETPARMS intrinsic <see Section 5.3). 

EXAMPLE: 

P32:•IOEXER<DIAGl.<DSKOVltINFILE<MYDOMl.<DSFLOPl,,,33,2l 

The square brackets enclosing the paraMeter field are a necessary 
part of the script language syntax. Even lf all default values 
are assuMed and the paraMeter field is eMpty, the square brackets 
Must be present. 

For More inforMation concerning subprograMs running under 
WORKOUT300, see Section 5,0, 
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2.2 Collections 

Collections are non-eMpty lists of groups, beginning with 'l 

COLLECTION stateMent, and ending with either a group or a GOTO 
stateMent. All collections run concurrently and unsynchronized 
(they all start at the saMe ti.Me, however.) A current Max.iMUM of 
ten ~ollectlons MllY be defined in a script. 

COLLECTION: 

where 

COLLECTION tcoMMentl 

Group1 
Group2 

COLLECTION lcoMMentl 

Group1 
Group2 

coMMent is any user supplied Message. It is optional and can 
be used for docuMentation purposes. 

Groupi, Group2, . , . are non-eMpty lists of prograM or task 
identifiers seprlrated by COMMlls <Groups are def,lned below), 
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EXAMPLE: 

COLLECTION IO TESTER 
Ti, T7, T2, P4, P4, T3 
P4,P4,P4 
P4 
T4, P3, Ti 
COLLECTION DEVICE EXERCISER 
T3 
T4, P4, Ti 

15 T2 
T2, T3, T7 
GOTO 1.5 

2.3 Groups 

A group ls Q list of one or More (prevlously def lned) 
tGsk/progrGM identifiers, possibly preceded by Q line nuMber. A 
group occupies one line of scrlpt. All functions and/or prograMs 
associated with the identlfiers in an active group run 
concurrently, all starting approxiMately at the saMe tiMe. The 
next group in the collection will not becoMe active until all 
tasks/progrGMs in the currently active group have finished 
executing. There is a current MaxiMUM of twenty ldentifiers per 
group. 

Identifiers within Q group Must be separGted by coMMas. A group 
cannot end in a coMMa, 

Group 1 

where 

Clabell identifier, identifier, ... , identifier 

label is optional and consists of a unique <within current 
collection) l or 2 digit nuMber followed by a blank, 

identifier is a task/prograM identifier declGred in the 
DECLARATION BLOCK. 

EXAMPLE: 

T4, T7, Pi4, T3 
15 T3, T7 
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NOTE: The difference between 

and 

COLLECTION 
Ti, T2, T3 

COLLECTION 
Ti 
T2 
T3 

is that, in the.first instance, WORKOUT300 functions 
associated with the task identifiers Ti, T2, and T3 are 
run concurrently <since all are within the saMe group), 
In the second instance, the functions are run serially 
<since each ls in a different ~~oup), 

2.4 GOTOs 

A GOTO stateMent directs WORKOUT300 operation to a preuiously 
defined group within the saMe collection. The presence of a GOTO 
in a collection establishes an indefinite looping situation) the 
collection will never terMinate on its own. 

GOT01 

GOTO label 

where label is a label preuiously defined in the current 
COLLECTION and consisting of a 1 or 2 digit nuMber. 

EXAMPLE: 

GOTO 14 

Note1 Since no decision Making is possible in the script 
language, More than one GOTO stateMent per collection 
will not result in a Meaningful script. Since GOTOs 
Must reference back, all groups following a GOTO 
within a collection will not be used, A GOTO results 
in indefinite looping, 
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3,0 OPERATING INSTRUCTIONS 

The script needs to exist prior to execution of WORKOUT300 due to 
the inability of WORKOUT300 to interactively build a script. 
There are at least two ways to build a script. First, one could 
start with one of the standard scripts and Modify it 
appropriately in the WORKOUT300 enYironMent. Second, one could 
use the TYPIST subsysteM to create the script froM scratch. 

If a script has been created froM scratch <the second Method>, 
then one Must issue the coMMand 

COPY HODULE ModulenaMe TO UNN FILE scriptf ilenaMe 

while in TYPIST in order to get the necessary sequential file 
containing the script, This script can again be Modified while 
in the WORKOUT300 enYironMent. 

The standard scripts and the WORKOUT300 prograM are located on a 
store voluMe floppy. To load the prograM and standard scripts 
into the systeM, issue the following AHIGO COMMands while the 
WORKOUT300 floppy is in the floppy driY81 

ID PUBLIC 

RESTORE WORKSPACE WORKOUT FROM FLEXDISC 
RESTORE FIL.E SCRIPTi FROM FLEXDISC 
RESTORE FILE SCRIPT2 FROM FLEXDISC 

If the user does not intend on using one of the standard scripts, 
the last two RESTORE cOMMands need not be issued. 

The script file naMe can be cOMMunicated to WORKOUT300 in a 
variety of ways; 

Ci> by the USING paraMeter of the run coMMand1 

RUN WORKOUT USING scriptfilenaMe 

C2> by EQUATING file SCRIPT with the actual script file naMel 

EQUATE FILE SCRIPT TO scriptf llenaMe 

RUN WORKOUT 

C3> by being proMpted by WORKOUT300 Yia ASKOP 

ASKOP Message; 
User responser 

RUN WORKOUT 
PLEASE ENTER SCRIPT FILE NAME 
REPLY scriptf ilenaMe 

WORKOUT300 next atteMpts to create a keyed sequential file by the 
naMe SXLOG<PUBLIC> to serve as the disc log file. If a file by 
this naMe already exists at WORKOUT300 run tiMe, then WORKOUT300 
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will ASKOP perMission to destroy the file and recreate it type 
keyed sequential. If a negative response is given to this 
request, WORKOUT300 will proMpt for a new file naMe (fully 
qualified or default to current doMain), 

Once the source file for the script and the disc log file have 
been deterMined, WORKOUT300 will scan the script for errors and 
display the script on the IDS. 

If err-0rs are encountered, WORKOUT300 will proMpt the user for a 
correction. If all corrections are Made, or if no errors were 
encountered, the entire script will be displayed on the IDS and 
WORKOUT300 will enter a state ln which the user can Modify the 
script, 

At this point the user can do anything to the script with the 
exception of inserting lines. 

NOTE: If all groups of a collection have been deleted, then 
the collection stateMent Must also be deleted. 

Two softkeys are enabled: 

<l> START WORKOUT causes WORKOUT300 to rescan the script and 
start the exercise. 

<2> ABORT WORKOUT causes WORKOUT300 to abort. 

EXAMPLE 

To run the default script SCRIPTi: 

Restore the workspace WORKOUT and the file SCRIPTi as indicated 
above. 

PURGE FILE SXLOG<PUBLIC> .. , lf it exists already 

RUN WORKOUT USING SCRIPTi 

When the windows for the prograM appear, press the softkey 
labeled START WORKOUT. WORKOUT300 should run to coMpletion. 

NOTE: If the printer test is not to be run, or if the device 
naMe of the printer ls different than "PRINTER", then the script 
will have to be Modified. 
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4.0 OUTPUT FROM WORKOUT300 

Output froM WORKOUT300 coMes in a variety of forMs: as IDS 
displays, called Exerciser State Displays; and as log file 
output. 

4,1 WORKOUT300 State Displays 

There are currently two state-of-the-exerciser IDS displays 
available; the STATUS display and the LOGFILE display. 
Switching froM one to the other (as well as aborting and 
backgrounding WORKOUT300l is accoMplished interactively through 
labelled softkeys. 

4.1.1 The STATUS Display State 

The STATUS display displays the script using video enhanceMents 
to indicate the •state• of WORKOUT300. Each identifier in every 
group in all collections of the script is in exactly one of three 
states: 

(i) Currently executing <Logged on>. Here the identifier is 
displayed in inverse video. See section s.2.1. 

<2> Queued for execution CTSTARTed or PSTARTedl but not yet 
logged-on. Here the identifier is blinking, 

(3) Not queued and not logged on. Here the identifier is not 
enhanced. 

The status wind~w ls opened scrollable for horizontal scrolling. 
Vertical scrolling should be accoMplished via the softkey 
options. This avoids having the window repositioned whenever a 
state change occurs in a portion of the script not currently 
displayed in the window. 

4.1.2 The LOGFILE Display State 

The LOGFILE display displays the contents of the disc log file. 
This window is opened scrollable to allow exaMination of any 
portion of the file. 

4.1,3 The BACKGROUND State 

WORKOUT300 defaults to the foreground position; i.e., status 
displayed on the IDS. Except when an IDS exerciser function is 
exercising the IDS, the user has the option of forcing WORKOUT300 
into a state where the IDS can be reallocated to another job 
without hanging WORKOUT300. This state is called "BACKGROUND" 
and can be accoMplished by depressing the "BACKGROUND" labelled 
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softkey. Therefore, to prevent WORKOUT300 froM hanging in an 
atteMpt to update an IDS that ls elsewhere allocated, WORKOUT300 
should be put into background prior to interrupting into the 
AMIGO environMent. 

When in background Mode, the IDS displays an envlronMent window 
<WORKOUT300 environMent) and a softkey window. These softkeys 
ate orMed to allow the user to either enter foreground Mode <SHOW 
STATUS>, or to abort WORKOUT300 <ABORT), 

4.2 WORKOUT300 Log 

Each task logs into a MeMory file whenever it calls an intrinsic 
or returns froM a call to an Intrinsic. Only if an error ls 
detected during the call is a perManent record put on disc. 
Otherwise the disc log file contains the log on and log off 
Messages froM the tasks and prograMs. 

Whenever possible, recovery froM a detected error is atteMpted, 
If in a single exerciser task, the total nuMber of detected 
errors exceeds a certain MaXiMUM <currently 10), then the task 
will self-abort. If in a task an error occurs that ls critical 
to the operation of the task (such as opening the device> then 
the task will again abort. If an error is detected in a task or 
in any of the control tasks Making up WORKOUT300, and the call is 
critical to the operation of WORKOUT300 as a whole, then 
WORKOUT300 will abort and an error Message will be TELLOPe.d to 
the console. 

This Message will contain the error condition <STATUS> and error 
Message, naMe of the routine where the intrinsic call occurred, 
and the intrinsic called. 

If a non-zero status is returned froM the intrinsic, the 
paraMeter values used in the call will be written to the MeMory 
file. A WORKOUT300 control task reads this data froM the MeMory 
file, and writes it to the disc log file. 

The MeMory file will be available for output froM user supplied 
prograMs operating under the WORKOUT300 systeM, The proper 
forMat for records written into this MeMory file is docuMented 
below in Section S.2. 
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S.O ADVANCED USAGE -- RUNNING SUBORDINATE PROGRAMS 

The user has the option of having WORKOUTJOO load and execute a 
user prograM via the prograM identlflers in the script. These 
prograMs are called subordinate prograMs. 

S.1 COMMUnlcation froM WORKOUTJOO to Subordinate PrograM 

Each exercising function task and subordinate prograM TCREATEd 
and TSTARTed or PLOADed and PSTARTed by WORKOUTJOO ls assigned a 
unique key to be used by these tasks and prograMs for 
coMMunlcatlon wlth the WORKOUTJOO control prograM. 

For user supplied prograMs, this key ls passed to the prograM via 
the PARMS paraMeter of the PSTART cOMMand along with the other 
prograM paraMeters specified in the prograM identifier. 
declaration. The prograM acquires this key and its other 
paraMeters by calling the systeM intrinsic BGETPARMS. For 
exaMple, consider the following script1 

P141•MYPROG<KOV>CINFILE<SCRATCH>,S,,4l 
COLLECTION 

P14 

When MYPROG ICALL's the systeM intrinsic BGETPARMS, a typical 
response would the following1 

"14,0,17,INFILE<SCRATCH>,S,,4" 

where the first three nuMbers represent the key passed to the 
user prograM by the WORKOUTJOO control prograM. The key contains 
the prograM identifier, collection nuMber <zero origin>, and 
prograM ID nuMber <and possibly a fourth nuMber. See Section 
s .2 .s.) 

S.2 CoMMunicatlon froM the Subordinate PrograM to the Logger 
Control Task 

As stated in Section S.2 the key is used to identify the source 
of any Message sent to the WORKOUTJOO control prograM. It is the 
responsibility of the user subordinate prograM to send the 
following COMMUnication1 

< 1 > L.OG ON· 
<2> L.OG OFF 
(3) ERROR REPORTS 

LOGFILE.MEMORY 
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which has already been created by the til!IE! the user p.rogro.J'I 
begins execution,. The user M.ust theref'o.re open this MeMory f.lle 
shared update by issuing a COMl!land like th.e follo,wing,1 

!CALL OPEN< "LOGFILE. MEMORY", 14 ,MEMFILE. Fii) ,STATUS.<), SHARE: 
"U" > 

All coMMunicatlon written to the MeMory log file LOGFILE.MEMORY 
is read by the logger control task. In order for the logger to 
act upon the coMMunication, the coMMunication Must observe the 
following forl\at <except for ERROR-CONTINUATION Mes:sages. See 
Section S.2.B>: 

where 

OPCODE,KEY,PARAMETERS 

OPCODE is a nul'lber that identifies the operation being 
requested 

KEY is the three tuple <or four tuple if su.btask, 
Sell! SUBTASK-L.OGON, Sec. S.2.5) thllt. is passed to 
the user prograM via the PARMS paraMetl!r of the 
PSTART intrinsic <see above). 

PARAMETERS is a possibly eMpty list of additional .Ltel\s, 
the content of' which depends up 0n the OPCODE. 

All Messages sent to LOGFILE.MEMORY that do not observ.e this 
forMat will be duMped into the dis.c log f'ile. For all !IUCh 
"unforMotted l\essages", CARE MUST BE TAKEN TO PREFIX THE MESSAGE 
WITH A NON-NUMERIC, NON-BLANK CHARACTER. Rand.OM OPCODES ca.n hove 
a very serious flffect on the operotion of WORKOUT30Q as o whole. 

The current logger control tosk operotions are the following: 

S.2.1 LOG-ON 

OPCODE: 
KEY: 
PARAMETERS: 

0 
three-tuple only 
None 

A functi,on task or subordinate progrol\ sends this l\ess.oge to the 
log Meflory file to notify WORKOUT300 thot the function/prograM 
has begun execution. 

EXAMPLE: •o, 14, 0, 17" 

S, 2, 2. LOG-OFF 
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OPCODE: 1 
KEY: three-tuple only 
PARAMETERS: None 

A function task or subordinute progruM sends this Massage to 
notify WORKOUT300 that the function/prograM is ubout to 
te.rMinute. 

EXAMPLE: "l,14,0,17" 

S.2.3 START-ICALL 

OPCODE: 
KEY: 
PARAMETERS: 

2 
three-tuple or four-touple 
INTRINSIC 

The function tusk or subordinute prograM is about to ICALL a 
systeM intrinsic, This coMMUnication serves the purpose of 
telling WORKOUT300 which intrinsic is being culled, 

EXAMPLE: "2,14,0,17,GETN.1" for a three-tuple KEY 
"2,14,0,23,17,GETN.l" for a four-tuple key 

NOTE 

The INTRINSIC puraMeter is treated us a string by 
WORKOUT300 and is stored teMporarily until a 
BTOP-ICALL or ERROR Message is Issued. It is not 
tested for content. The INTRINSIC paraMeter will be 
used when recording an error in the logger disc file. 
This paraMe.ter May therefore contuin inforMation 
useful for identifying which intrinsic caused the 
error. Hence GETN.l May be used rather than just 
GETN in order to uniquely identify which GETN issued 
the Message lassuMing Multiple GETN calls in the user 
subordinate. prograMl, 

S.2.4 STOP-ICALL 

OPCODE: 
l<EY: 
PARAMETERS: 

3 
three-tuple or four-tuple 
None 

This Message is paired with a START ICALL Message and notifies 
WORKOUT300 that the intrinsic called has coMpleted successfully 
<zero status returned>. 

EXAMPLE: "3,14,0,17" for a three-tuple KEY 
"3,14,0,23,17" for a four-tuple KEY 
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S.2.5 SUBTASK-LOG-ON 

OPCODE: 
KEY: 
PARAMETERS: 

7 
four-tuple only 
Non• 

A function task or subordinate prograM has TCREATEd and TBTARTed 
another task or PLOADed and PBTARTed another prograM. This 
subtask/subprograM logs on via the SUBTASK-LOG-ON Message, For 
such a subtask, KEY ls now a four-tuple: PROGRAM IDENTIFIER Cof 
parent task/prograM>, COLLECTION NUMBER, ID Cof TSTARTed subtask 
or PSTARTed subprograM>, PARENT ID Cof calling task/prograM>. 
For instance, su~pose a task with KEY•"l4,0 1 17" TSTARTs a subtask 
with task ID 23. Then the subtask would adopt the KEY 

14,0,23,17 

and would use this KEY for all coMMUnication with WORKOUT300. 

EXAMPLE: "7,14,0 1 23,17" 

S.2.6 SUBTASK-LOG-OFF 

OPCODE: 
KEY: 
PARAMETERS: 

8 
four-tuple only 
None 

A subtask or subprograM (see SUBTASK-LOG-ON, Section S.2.Sl sends 
the Message to notify WORKOUT300 that lt ls about to terMlnate 
execution. 

EXAMPLE: "8,14,0,23,17" 

S.2.7 ERROR 

OPCODE: 
KEY: 
PARAMETERS: 

9 
three-tuple or four-tuple 
STATUSCOl,STATUSCl>,ICALL PARAMETERS 

A systeM intrinsic (see START-ICALL, Sec. S.2.3) returns with a 
non-zero status lndlcatlng an error. The task/prograM sends the 
error Message to supply error report inforMation about the ICALL 
and to have WORKOUT300 generate an error Message ln the 
WDRKOUT300 disc log file. This Message also notlfles the 
WORKOUT300 of the terM1nation of the 1ntrlns1c, Making a 
STOP-ICALL Message unnecessary; i.e., thls Message is also paired 
with a START-ICALL Message, but only in the event of an error 
return froM the intrinsic, 

The ICALL PARAMETERS portion of the paraMeter list is a possibly 
eMpty list of the paraMeters used in the ICALL and ls treated as 
a coMMent string by the logger-control task, 
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EXAMPLE: "9 1 14,0,17,2,-11011,PROGID:60" for a three-tuple KEY 
"9,14,0,23,l7,2,-ll0l1,PROGID:60" for a four-tuple KEY 

5.2,8 ERROR-CONTINUATION 

OPCODE: 
KEY: 
PARAMETERS: 

10 
None 
ICALL PARAMETERS 

This Message serves as a continuation of an ERROR Message and ls 
used when the ERROR Message alone would otherwise exceed 254 
characters. To use this Message, the LOGFILE.MEMORY Must not be 
FUNLOCKed between the ERROR Message and the ERROR-CONTINUATION 
Message nor between Multiple ERROR-CONTINUATION Messages, 

This guarantees that the ERROR Message and lts continuation 
Messages will appear contiguously ln the LOGFILE,MEMORY file. 

NOTE: The ERROR-CONTINUATION Messages should not contain a 
KEY. 

EXAMPLE: "9,14,0,17,24,-1000,WNDID:77,ROW:2,INVDEO:O" 
"10,HALFB:i,BLINK:l" 
"10,UNDLINE:O" 
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6.0 EXERCISER FUNCTIONS 

Exerciser functions are procedures available to 
the purpose of exercising certain peripherals. 
to task identifiers in the task declarations of 
are referenced in these task declarations by 

TASl<n 

where n is froM 1 to 4, inclusive. 

The four functions are the following: 

(i) Generalized Disc exerciser 
<2> Printer exerciser 
(3) IDS exerciser 
(4) Generalized terMlnal I/O exerciser 
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6.1 Disc Exerciser Function Task: TASKl 

The Disc Exerciser Function Task will exercise a 7902, 7906, 
7910, 7920, or 7925 disc unit containing •lther the systeM disc 
or a stundard voluMe. This is done by reading and writing froM 
und to exerciser created work files, Verification of the 
contents written to u work file ls also perforMed. 

TASK1CDOMAIN,DEVICE_NAME,VOLUME_NAME,NUM_RECORDS,NUM_CYCLESl 

ParaMeters: 

DOMAIN 

DEVICE 

VOLUME 

NUM_RECORDS 

NUM_CYCLES 

Specifies an existing doMain naMe where the DEFT 
will create its work files. The d•fault value is 
"SCRATCH". 

Specifies the device where the above soecified 
doMuin resides. <This nuMe, ussociated with the 
disc device, can be found by issuing the COMMand 
SHOW STATUS OF ALL DEVICES. Defuult ls""; i.e., 
the systeM disc. 

Specifies the nuMe of the voluMe where the above 
specl~led doMaln resides. Default is " 1's i.e., 
the systeM voluMe. Note: If the VOLUME puraMeter 
is left to default, the DEFT will force the DEVICE 
paraMeter to defuult overriding any specified 
device. 

Specifies the nuMber of records initially 
deposited in the source file. This will be the 
nuMber of records copied between files and th• 
nuMber of coMpurisons between files. Default 
value is 1000. 

Specifies the nuMber of 
read-write-read-read-coMpare cycles to perforM. 
If negative, TASKl will cycle indefinitely, 
Default ls 1 <one cycle), 

At any one tiMe, there will be ut Most 3 files belna Manuged by 
the TASKl: a so~rce flle, a destination file, and a~ lnterMedlate 
file. If More thun one cycle is specified, the role of each 
file, whether source, destinution or interMediate will change 
with tiMe. This will bacoMa clearer froM whut follows. Currently 
only the Deulc• ManageMent functions huve been iMpleMented. 

The TASK1 perforMs the following: 

INITIAL SETUP: 

(1) Create a relative file in the designated or default doMaln. 
Thls file will be the source file. 
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(21 Fill up the source file with records of lenqths varying 
between land 254 bytes, inclusive. The nu~ber of records is 
specified in NUM_RECORDS. 

<3> Create a second relative file in the designated or default 
doMain. This file will be the destination file. 

CYCLE STEPS: 

141 Copy records sequentially, one at a tiMe, froM the source 
file to the destination file. 

CS> Read records froM the source file and coMpare theM with 
records read froM the destination file. 

If the specified nuMber of cycles has been perforMed, then TABKi 
purges all files and exits. Otherwise, the following next cycle 
setup steps are perforMed. 

NEXT CYCLE SETUP: 

(6) Create a third relative file on the desianated or default 
doMain to serve as the interMediate file: 

17) Purge the current source file 

181 The previous destination file now serves as the new source 
file, and the interMediate file now serves as the new 
destination flle. 

C9> Continue with step 4 above. 

EXAMPLE: 

TS: • TASKiCTESTDOM,,DSSYSTBT,2500,iOl 

Here all work files will be created in the doMain TESTDOM on the 
floppy voluMe DSSYSTST. The initial source file will be filled 
with 2500 records and the TASKl will cycle 10 tiMes. 

EXAMPLE: 

TASK it is equivalent to 

TASKitSCRATCH,DISC7906,D6SYS,iOOO,il 

for a 7906 based systeM, with voluMe label D6SYB and device naMe 
DISC7906, or 

TASKitSCRATCH,DIBC7910,DiSYS,iOOO,il 

for a 7910 based systeM with voluMe label DlSYS and device naMe 
DISC79l0. 
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6.2 Printer Exerciser Function Task: TASK2 

The Printer Exerciser Function Task will exercise any 2631 or 
2608 printer attached to the HP 300. The exerciser wlll print a 
series of print tests on the printer that can easily be scanned 
for printer errors. Errors detected by the systeM intrinsics 
will be reported in the log file. For a 2631, one TASK2 cycle 
produces 12 pages of output, and take about 1S Minutes to 
coMplete. For a 2608, one cycle produces 2 pages of output and 
takes a few Minutes to coMplete. 

TASK2 t DEVICE_NAME ,NlJM_CYCLES, PR INT ... WIDTH, SECONDARY l 

Paral'leter-s: 

DEVICE .. NAME 

NUM .. CYCLES 

PRINT_WIDTH 

SECONDARY 

Specifies the naMe associated with the printer. 
Default ls "PRINTER". 

Specifies the nuMber of tiMes the TASK2 will 
loop through the printer exerciser tests. If 
negative, TASK2 will cycle indefinitely, 
Default is i. 

Specifies the Maxil'IUM nuMber of char-acter-s that 
can be printed per line while in norMal print 
Mode <10 cpl>, Default is 136. 

Specifies whether a secondar-y character- set 
exists and if so whether or not to exercise lt. 
If the SECONDARY paraMeter ls non-zero, then a 
secondary character- set is assuMed to exist and 
will be exercised using the saMe print tests as 
used for the priMar-y. Default is zer-o. 

NOTE: Multiple copies of the printer exercisor task can execute 
concur-rently on the saMe printer only if the printer ls SPOOLED. 
It is possible to write a script using this task which will 
execute correctly on a systeM with a spooled printer which will 
execute with error-s on a systeM with the saMe pr-inter un-spooled. 
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6.3 IDS Exerciser Function Task1 TABK3 

TABK:3 perforMs several. tests that exerc lse various IDB ManageMent 
i.ntr insics, These tes·ts e xerc lse al tern ate character sets (when 
specified), enhanceMent options, and all four window types. 

TABK31DEVICE_NAME,ALTCHARBETJ 

ParaMeters: 

llEVICE_NAME Specifies the naMe associated with the IDB. 
Default i.s "CONSOLE", 

Al..TCHARSH Specif.i.es the alternate character sets to be 
tested. This paraMeter consists of a i, 2, or 
3 digit nuMber (or OM.i.tted of no alternat11. 
character sets), If a "i" appears as any one 
of the digits in th.i.s nuMber, then the Altl 
character set will be assuMed to exist. 
SiMilarly for the digit "2" and "3", Therefore 
AL.TCHARSET = 312 will be equivalent to j.23 .• 
213, 321, etc., and will exercise all three 
alternate character sets. 

The first IDB exerciser test has the screen split into a softkey 
window and an IMplicit window. The IMplicit window is exercised 
by a separate subtask that writes a pr.i.nt pattern sequentially to 
the wind-0w, applying varying enhanceMent options to the lines in 
the window: 

The second test splits the screen into a softkey window, an 
T.Mpl.icit window, and Explicit wi.ndow, and an onforMatted window 
tJS shown be.low: 

l IMpllcit 
l -· .. ·-·····-·---·----·--'t Soft I 
: Explicit Keyl 
: -·---·--"M•-·--·----1 
: Unfol"Matted 

Each window is controlled by a different subtask and has a 
di.fferent alternate character set (if that option .is specified> 
according to the following scheMe: 

Window Type 
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I 
E 
u 
s 

Character Set 

Std. 
Alt1 
Alt2 
Alt3 
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If any one of the alternate character sets is not specified in 
the ALTCHARSET paraMeter, then the Standard CStd.l character set 
will be used instead. 

The Explicit Window also has eight protected fields. 

448- 2S 



WORKOUT300 - EXERCISER FUNCTIONS 

6.4 Non-Menu TerMinal Exerciser Function Task: TASK4 

TASK4 perforMs output and device control tests on any non-Menu 
26408, 2644A, 264SA, 2648A, 2647A, 2649A, or 2621A terMinal 
attached to the HP 300. In the case of the 264SA terMinal, IO 
tests using the cartridge tapes can optionally be perforMed. 

TASK4CDEVICE_NAME,TAPE,ALTCHARSETJ 

DEVICE_NAME 

TAPE 

Specifies the naMe associated with the 
terMlnal. Default ls "TERMi". 

<Only for terMinals with tape cartridges) 

O==> No tape cartridge drives tested 
1==> Left tape cartridge tested 

(default)! 

2==> Right tape cartridge tested 

ALTCHARSET <SaMe as for TASK3> 

The terMinal exerciser perforMs a test slMilar to that perforMed 
by the printer exerciser: A block of asterisks are printed 
followed by a block of all printable characters. When alternate 
character sets are indicated in the ALTCHARSET paraMeter, one 
test is perforMed for each specified alternate character set. 

After the printing tests, the tape tests are perforMed (when 
requested via the TAPE paraMeter). The one tape drive test' 
perforMs the following: 

(i) the LEFT tape is rewound, <2> ten records are written onto 
the LEFT, (3) the LEFT tape is rewound, (4) the ten records are 
read off of the LEFT tape and checked for errors, CS> the LEFT 
tape ls rewound. 

The two tape drive test perforMs the following: 

(i) the LEFT and RIGHT tapes are rewound, <2> ten records are 
written onto the LEFT tape, C3> the LEFT tape is rewound, C4> the 
ten records are copied froM the LEFT to lts RIGHT tape, CS) both 
tapes are rewound, (6) the ten records are read froM the right 
tape and checked for errors, <7> the RIGHT tape is rewound, 
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7.0 STANDARD SCRIPTS 

There are two standard scripts that are shipped with the 
WORKOUT300 prograM: SCRIPT!, corresponding to a MiniMal 
configuration, and SCRIPT2, which exercises a larger 
configuration. 

Due to the flexible nature of systeM configurability, these 
scripts are necessarily skeletal in forM: soMe work Must be done 
to the scripts and to the environMent that WORKOUT300 will see. 

Concerning the scripts, voluMe naMes and device naMes in the 
script need to be changed to correspond to actual naMes. These 
actual naMes can be obtained froM the systeM build listing and/or 
by issuing one or both of the following AMIGO environMent 
COMMands: 

SHOW STATUS OF ALL VOLUMES 

SHOW STATUS OF ALL DEVICES. 

FurtherMore, task identifiers in the script that correspond to 
systeM functions exercising non-existent devices should be 
deleted froM the script. 

All such Modifications to the script can be accoMplished in the 
WORKOUT300 EnvironMent without having to resort to TYPIST. 

TYPIST needs to be used only when additional lines need to be 
added to a script. 

Concerning the environMent, WORKOUT300 expects certain doMains 
and voluMes to exist for all disc exercising functions. These 
doMains Must either be created on their respective device/voluMe 
or the doMain naMe in the identifer declarations in the script 
Must be changed to an existing doMain naMe on that device/voluMe. 
SiMilarly, voluMes with the appropriate labels Must be supplied 
or created, or the voluMe naMes Must be altered in the script. 
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7.i SCRIPTi (Quick and Dirty -- 20 Min.> 

This script is found in SCRIPT1 on the WORKOUT300 Diskette, It 
exercises the following: 

(i) The SysteM disc (doMain SCRATCH> 

C2> The line printer <NaMe PRINTER> 

13) The IDS (device naMe CONSOLE> 

The script ls relatively short and should take fifteen to twenty 
Minutes to coMplete, It ls listed below: 

TiO:= 
T20:= 
T30:= 

COLLECTION 
TiO 
TiO, TiO 

COLLECTION 
T20,T30 
T30 

TASKH l 
TASK2CPRINTERJ 
TASK3CCONSOLEJ 

If the printer is run spooled, the script will coMplete 
faster, but the printer will continue to print after WORKOlJT300 
is finished. If the printer ls a 2608, the script will also run 
More quickly. To delete testing of the printer, use the cursor 
control and delete character keys to delete T20 froM the second 
collection before hitting the START WORKOUT softkey, If the naMes 
of the printer or console have been changed, they can be edited 
before hitting the START WORKOUT softkey. 
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7.2 SCRIPT2 -- More extensive 

This script is found in SCRIPT2 on the WORKOUT300 diskette, and 
adds a test of the flexdisc and a single non-Menu Mode terMinal 
<device naMe TERMil to the script SCRIPTi. To run this script, 
it ls necessary to first prepare a forMatted floppy as follows: 

CREATE LABEL TEST ON DEVICE FLEXDISC 

followed by 

CREATE DOMAIN TEST7902 ON VOL DSTEST 
CREATE DOMAIN TESU7902 ON VOL DSTEST 

The script is listed below: 

TiO:=TASKiCl 
Tii:=TASKiCTEST7902,,DSTESTJ 
T12:=TASKltTESU7902,,DSTESTl 
T20:=TASK2CPRlNTERl 
T30:=TASK3CCONSOLEl 
T40:=TASK4CTERMil 

COLLECTION 
HO 
TiO,TiO 

COLLECTION 
T20,T30 
T30 

COLLECTION 
T40 
T40 
T40 

COLLECTION 
Tii, T12 

Note that since the flexible disc ls a private voluMe, a 
private doMain MUSt be first created by the operator, and then it 
Must b• specified in the Declaration Block. If different naMes 
other than PRINTER, CONSOLE, or TERMi are assigned to the 
devices, the script will have to be edited. This script could be 
Modified to test other private voluMes (i.e. a 7925) by siMply 
specifying a different voluMe-naMe in place of DSTEST. 

-hp-
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