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PREFACE

This student work book is to be used with the SE Level II training
course and consists of the following sections:

SECTION NUMBERS TOPICS
1 HARDWARE OVERVIEW
2 RTE OVERVIEW
3 RTE MODULES
4 DMS
5 BOOT PROCESS
6 DBUGR/CMM4
7 OPERATOR REQUESTS
8 PROGRAM DISPATCHING/PARTITION ASSIGNMENT
9 I/0 PROCESSING
10 EXEC CALL PROCESSING
11 PARITY ERRORS
12 RESOURCE NUMBERS
13 LOGICAL UNIT LOCK
14 PROGRAM STATES
15 TBG TIME TICK
16 CLASS 1/C
17 MULTI-TERMINAL MCNITOR (MTM)
18 RE-ENTRANT PROCESSING
19 SYSTEM AVAILABLE MEMORY (SAM)
20 1/0 DRIVERS
21 POWER FAIL
22 SYSTEM LIBRARY
23 UTILITIES
24 PERFORMANCE MEASUREMENT
25 EMA
A SYSTEM TABLES/LISTS

H HOMEWORK & LAB ASSIGNMENTS






HARDWARE OVERVIEW
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IR/ICNTR 21MX E-SERIES
FUNCTIONAL BLOCK DIAGRAM
Lot
s1|s2|s3|se
] s5|s6|s7|ss T-8US
CMAR PANEL Haous swiTCHES solsiols11l sp 1
1 x|vle]s A 8
CONTROL
MEMORY
wcs B
ucs
ROM E ,
FAB
1 \ 1 §-8US Y

| owe | 7 He aw I

1 10

BUS EJL—]
DECODERS pcpc CIR
l 15 [ 1 [
CONTROLS MAPS DMS

MPP
[Frotarion] A n

1/0 CARDS

| status | {BLOCK 1/0)
- P 4
MEMORY PROTECT 20
MEMORY
[Fence | —»{ ADDRESSING |=—
LoGic
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21MX-E SECTIONS

CONTROL PROCESSOR
Controls all other sections with microinstructions

ARITHMETIC/LOGIC
ALU, L, R/S, O, E, A, B, and 16 RAM registers

MAIN MEMORY
M and T registers

INPUT/OUTPUT
CIR and 1/0 cards

OPERATOR PANEL
Microprogrammed front panel

MEMORY PROTECT

DYNAMIC MAPPING
Optional

DUAL CHANNEL PORT CONTROLLER
Two channels assignable



INTERRUPT SYSTEM

Vectored priority interrupt system with distinct interrupt levels.
Each level is associated with a corresponding interrupt location (trap
cell) in memory.

L e Dbttt L L Rt P ————————--——-—
| | | |
| CHANNEL | INTERRUPT | ASSIGNMENT |
| OCTaL | LOCATION | |

+-———-----+--—------—-+‘------ ............ - - oo - --------‘---—---’--+

: 00 | NONE | INTERRUPT SYSTEM DISABLE/ENABLE :
{ 01 = NONE : SWITCH REGISTER OR OVERFLOW :
: 02 : NONE : DCPC CHANNEL 1 INITIALIZE :
: 03 : NONE : DCPC CHANNEL 2 INITIALIZE :
: 04 : 04 : POWER FAIL INTERRUPT/CIR :
: 05 : 05 : MEMORY PARITY/MEMORY PROTECT/DMS INTERRUPT :
: 06 : 06 : DCPC CHANNEL 1 COMPLETION INTERRUPT :
: 07 : 07 : DCPC CHANNLE 2 COMPLETION INTERRUPT :
= 10 } 10 : 1/0 DEVICE (HIGHEST PRIORITY) :
: thru : thru : thru :
: 717 l 77 : 1/0 DEVICE (LOWEST PRIORITY) :
S beemeeeemee b e '

An interrupt causes the instruction in the "TRAP CELL" to be
executed. The interrupt select code is stored the CIR.
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INTERRUPT PRIORITY

Interrupt priority decreases with increasing select code.

A series-linked priority structure allows any device to interrupt and
hold off interrupts from devices with higher select codes (SC).

PRIORITY
Power Fail ENABLE
Signal - SELECT
_ 1 CODE
Power
Fail 04
Error
Signal ;
Computer ?mvw
Logic M'::"; ry 05
. Protect
Completion
Signal I
DCPC
Chan 1 06
Completion
Signal l
DCPC
@ Chan 2 07
I ™ < “ Device 10
Interface
PCA
I-———Q-—— 11
Interface
PCA
12
Interface
PCA
Interface
PCA




EXAMPLE INTERRUPT SEQUENCE

NOTE: RTE turns off the interrupt system while a service routine or

driver 1is executing unless a privileged interface card is
present.



REQUIREMENTS FOR AN INTERRUPT

Interrupt system is enabled. (STF 0)
Device flag flip-flop is set.

Device control flip-flop is set. (STC)
Device has priority.

Interrupt recognition is enabled.

Interrupt system is enabled/disabled with a STF 0/CLF 0.

Flag bit is used by a device to request service from the
computer.

Control bit is used to enable/disable a device.

Interrupts are inhibited until the succeeding instruction is
executed for:

JMP indirect STC CLC SFS (E series)

JSB indirect STF CLF SFC (E series)



DCPC

Provides a direct path, software switchable, between memory and I1/0
devices. Two DCPC channels are available that operate on a
cycle-stealing basis in the following priority:

DCPC1
DCPC2
CPU

DCPC OPERATION:

1. 1Initialize the DCPC channel with the I/0 devices select code,
transfer direction, buffer address, and word count.

2, Data transfer is accomplished on a word-by-word basis under
automatic control of the DCPC hardware. This eliminates
interrupting to a device driver after each word transfer.

3. DCPC completion interrupt is generated when the data transfer is
finished. Optionally, the device also generates an interrupt upon
completion of the data transfer.



MEMORY PROTECT
Protects a selected block of memory from a settable fence address
downward. An interrupt on select code (SC) 5 is generated when:

- One of the following instructions directly or indirectly modifies
or enters a memory location below the fence:

bst,I1S8%Z,JLY,JMP,JPY,JSB,MVB,MVW,SAX,SAY,SBX,SBY,STA,STB,STX, STY

- Any I/0 instruction is attempted except instructions to select
code (SC) 1.

- HLT instruction 1s attempted.
- A DMS instruction is attempted. (Many of the DMS instructions are

allowed if the system map is enabled.)

The violation register will contain the address of the illegal
instruction.



MEMORY PROTECT
LOGIC

1/0 BUS
—_————e e e
| Mv—:
|
| VIOLATION FENCE :
| REGISTER REGISTER I
| |
! |
| |
| | MREGISTER
| COMPARE =
I |  DMs ERROR
| BELOW !
l FENCE |
| | \NTERRUPT
l |
! PARITY ERROR |
| LOGIC
| |
' |

THE CAUSE OF A SC (SELECT CODE) 5 INTERRUPT CAN BE DETERMINED BY:

MP  — BIT 15 OF VIOLATION REGISTER IS CLEAR*
PE — BIT 15 OF VIOLATION REGISTER IS SET*
DMS -~ FLAGON SC5ISSET (SFS5 OR SFC5)

*VIOLATION REGISTER IS READ WITH: LIA/B 5
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PROG TgPES

(16)

13

30

15

RTE 1V

*-—--- --------------------- WP WD AP D WS W WP WD Suh *

* bRIVBR PARTITION #n *

*----‘- -------------- D GNP SN W D SR CED D D WD WP WD WD R WS ----*

* R *
*——------------_—--: ------------- -—----*

* DRIVER PARTITION $2 *

*------- - D W S D D WS WD WD WD WE WP WS WD WP W D WP WS S . -*

* SAM ($CNFG) *

T o o o o o > o > > - - o - = W — - - - > - - o-———--—*-+

* PERR4 * |

*‘ ------------------------------ L X L _E X X X X J * '

* OCMD4 * |

¥ e —— e i * |

* SALC *

L ————— e e e e e 2 e *

* SCHD4 * |

L T e —————————— —————————————— * | MEMORY

* STRN4 * |-RESIDENT
*----‘ ------- LA A K T R 1 X X X X N T X X X 2 X X T T X X T YT ¥ X J * ' SYSTEM

* EXEC4 * |

*----- ---------------------------------- * ‘

* RTIO4 * |

W e - et o e e o e e o * |

* $ASC4 * |

H e e e e e e e e e e e e * |

* RTIME * |

K e e e e e e e e e e e e e e e e e e e e e * |

* DISP4 -+

B e e e oo o e e o o o e o o e e e o o S o o o = X

* * | TAT,MATA,MPFT,
* * | KEYWORD,ID
* TABLE AREA I1I * | SEG, CLASS,
* * | RN'S, LU SWTCH
B e e e e e e e e e e e e e e o e e e e e 0 o e 20 B S e s S o *

* SYSTEM DRIVER AREA *

T s o o e e e o o > - > o - — — — —— — — " - — " " > W= s = *

* BG COMMON *

K e o o o o 2 e o e e e D S " - - - > - - - *

* RT COMMON *

B e et e e e o o o o o Y > > " W v *

* SSGA *

T e o o e oo o e o e o e e 200 e e T - " > - - o - *

* DRIVER PARTITION #1 *

R e e e e e e e e e 2 o e e e e e S o a0 e e e o 2 e 2 e e L I

* sam * | INTERRUPT,
* * | DRT,DVMP,
* TABLE AREA I * | EQT,TB3X

K e e e e e e e ———————— *~+ 2000

* SYSTEM BASE PAGE *

N e e e ———————— * 0



PROG TYPES
2 3 4 5
10 11 12 18
19 20 26 27
28

1 9

17 25

14

O * 1000K MAX
* *
* *
* DISC RESIDENT PARTITION *
* #n *
K e e e e o o s e o e 0 > o T - - - - - > = - - *
* DISC RES. PART. n BASE PAGE *
K e e oo com e e s e e o e e S e e 2 S 0 S D S S o5 a0 > = o - - = o0 " *
* *
e .
T e e o s on S o - P = - - > W W " - S - - = - - - - *
* *
* DISC RESIDENT PARTITION *
* #1 *
* *
K e s o e e o e e o T - o - - - - *
* *
* DRP 1 BASE PAGE *
* *
K e e e e e e e e 2 e e e S o o o > - = ton - *
* *
* *
* SYSTEM AVAILABLE MEMORY *
* EXTENS ION *
* (SAM) *
* *
* *
T e e e cam o e e o e o S S e e e 0 2 e o e o o e S e e e e = = o S *
* %*
* *
* *
* *
* *
* MEMORY *
* RESIDENT *
* *
* *
* *
* *
T e e e e e e o o > e S > e S > - " = - - o - - = - - - - — *
* *
* MEMORY RESIDENT LIBRARY *
* *
T e e e e e o e o o e - - - - 0 2 - - —— - - - - o - - - > - - - *
* MEMORY RESIDENT BASE PAGE *
K e s o e e e o 20 2 2 e e S o . S = 0 - - o - - o - — - - = - *
* *
* *



DRIVER PARTITIONS

" Driver- partitions contain one or more device drivers. All driver
partitions are the same size and only the partition containing the
driver currently being used is included in the user’s logical map.
The minimum partition size is two pages.,

SYSTEM DRIVER AREA (SDA)

This area contains all drivers not allocated to a driver
partition. SDA is not included in the large BG disc resident map
and is optional in the memory resident map. Drivers should be put
into SDA for the following reasons:

A. Drivers greater than 2K words would be included in SDA to
reduce the size of driver partitions and thus increase the
potential size of type 4 programs.

B. Privileged drivers are put into SDA since they must always be
present in the system map. This results from the fact that an
interrupt from a privileged device enables the system map and
then jumps directly to the privileged section of the driver.

C. Drivers that do their own mapping must also be put into SDA.
Since RTE enters self-mapping drivers with the system map
enabled these drivers (like privileged drivers) must always be
present in the system map.

There 1is a restriction to placing drivers in SDA that do not do
their own mapping. Drivers in SDA may only be used for class 1/0
or buffered output requests from programs that do not have SDA in
their 1logical maps. This includes all type 4 programs and
possibly memory resident programs.
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SYSTEM DISC

LU2
K e e o a0 o o > o o o T S W P o o > Y - - T > W > " -
* FMP DIRECTORY
T s s et o s o e o P S > P o = P T D T o Y W T =D P W S - > - W W
*
*
*
*
* FMP-OWNED TRACKS
* (FMGR)
*
*
*
T e e e o e e o e o S S " - T " " > S - o -
*
* SYSTEM AVAILABLE TRACKS*
*
* SWAPPING
* USER TRACKS
* GLOBAL TRACKS
* ON-LINE LOADED PROGS
K e e e o e o o o o o e e S e o = = S S
*
* ENTRY POINT DIKECTORY
*x

(TYPE (6), 7, ANL 14)

*
* *
* DISC RESIDENT LIBRARY SUBROUTINES *
* *
* *

* GENEKATION LOADED PROGRAMS

* SY5S5TEM EASE PAGE

* SYSTEM ALLOCATES FROM THE TOP TRACK DOWN;
THE BCTTOM TRACK UP

----- * 100

----- * 25

USER ALLOCATES FROM



ENTRY POINT DIRECTORY

Addresses of memory resident system modules, tables, lists,

and drivers

examples: $XEQ $CIC
SMATA SIOUP
$XSIO SROST
SLIST SALC

Track and sector of disc resident library subroutines

examples: RNRQ READF
RMPAR ABREG
PARSE DBUGR
CLOSE REIO

Microcode replacement values

examples: FLOAT +MVW
IFIX .CIV

EXEC
I.05
C.05
I.12

CoSs
ABS
DMAX1
CSCRT

.CLD
.GOTO
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b Jued 4

-

ENTRY POINT DIRECTORY

- DSCLB(1767) ’ "
I SYSL'B(BBJ?G:”\F SYSLN(1764) DSCLN(1762) END OF SYSTE
DISC SYSTEM 'USER- USER
{RESIDENT 'ONLY AVAILABLE ENTRY SYSTEM AVAILABLE TRACKS
{LIBRARY , 'ENTRY SYSTEM POINTS
*SUBROUTINES POINTS ENTRY
T POINTS

_ALLTYPEG,7, & 14

SUBROUTINES +

.TYPE 0,16

MODULES
ENTRY POINTS

TYPE 13, 15& 30
MODULES
ENTRY POINTS;
ALL ABS, RP,
COMMON ENTRY
POINTS

TRACK BOUNDARY

ALLTYPESG, 7, .
& 14 MODULES
ENTRY POINTS :

NOTE: SYSLN & DSCLN
f CONTAIN THE
NUMBER OF 4-WORD

LIBRARY ENTRY POINTS LIST

- FORMAT:

flag bits:

word 1
word 2
word 3
word 4

000
001
010
011
100

name 1,2

name 3,4

name 5, flag bits
value

ENTRIES

memory resident entry point
disc resident subroutine
common entry point

absolute
replace



LGTAT PRINTOUT
(LONG FORM)

:RU,LGTAT,,1

TRACK ASSIGNMENT TABLE & =PROG ~ =SWAP

: 2 3 4 5 6 7 8 9
) SYSTEM SYSTEM SYSTEM SYSTEM SYSTEM SYSTEM SYSTEM JOB & AUTOR&
R FMGRO& FMGR2& FMGR4& FMGR6& FMGR8& TVST4& ASMBO&

F4.0 & DRSTR& DRSTR& DSAVE& LIBRY Li RY LIBRY
d

L LIBRY LIBRY LIBRY LIBRY EIBRY LIBRY
EAS7H FMGR GLOBD)  -- == --

FMP FMP FMP FMP
FMP FMP FMP FMP
FMP FMP FMP FMP
FMP FMP FMP FMP
FMP FMP FMP FMP
FMP FMP FMP FMP
FMP FMP FMP FMP
FMP FMP FMP FMP
FMP FMP FMP FMP
FMP FMP FMP FMP

GLOBALLY OWNED
TRACK

SYSTEM OWNED
TRACK

RELOCATABLE
SYSTEM LIBRARY

SYSTEM
ENTRY POINTS

LOADED PROGRAMS
.MF4’+HAND “MEAS7"
STORED HERE (PROGRAM
NAME FOLLOWED BY “&")



AUXILIARY DISC

o - - - - o - o - - - - o - - - e
10 -~ - -- - -- -- - -- -- -
20 - - - e badd had od - = - o - e - - - o
30 -- - -- -- -- - -- - - --
40 - - - -- - -- -- - -- -
50 -- - -- - -- - -- - -- -

60

—~— - FMG07" FMGO07" FMG21~

70

80 LG LG LG LG LG LG
90 LG LG LG LG LG
100 FMP FMP FMP FMP FMP
110 FMP FMP FMP FMP FMP
120 FMP FMP FMP %ﬁ FMP
130 FMP FMP FMP FMP
140 FMP FMP FMP FMP FMP
150 FMP FMP FMP FMP FMP
160 FMP FMP FMP FMP FMP
170 FMP FMP FMP MP FMP
180 FMP FMP FMP MP FMP
190 FMP ME FMP MP FMP

200

FMP @.RTR) D.RTR

THE LY TRACK(S) START AT TRACK| 44 OF LU

TOTAL/ AVAILABLE TRACKS = 127
LARGHST CONTIGUOYJS TRACK BLOCK| = 73

LOAD-AND-GO
FREE TRACK
TRACK FILE MANAGER
TRACK
DIRECTORY |
TRACK SWAPPED PROGRAMS

“FMG21” AND “X . . 07"
STORED HERE (PROGRAM
NAME FOLLOWED BY “A”

NOTE:

The “&” suffix denotes the original loaded coby of a program created
by the generator or loader. The “/ " suffix denotes a copy of a suspended
program which has been swapped by RTE.
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SYSTEM BASE PAGE COMMUNICATION AREA

| Octal Location | Contents | Description |

| oo mmm e E—— |
| SYSTEM TABLE DEFINITION

|
: 01645 : XIDEX :
| 016406 | XMATA |
| 01647 | XI |
| 01650 | ECTA | FwaA of
| 01651 | ECT# | Number
| 01652 | DRT | FwA of
| 01653 | LUMAX | Number
| 01654 | INTBA | FwA of
| 01655 | INTLG | Number
I 01656 | TAT | FWA of
| 01657 | KEYWD | FWA of

| I/0 MODULE/DRIVER COMMUNICATIUN

| 01660 EQTL \ |
I 0l661 | EQTz | |
| 01662 | ECT3 | |
| 01663 | ECT4 | |
| 01664 I EQTS \ |
| 01665 I ECTC / |
l 0l666 I ECT7 | |
| 01667 I ECTE | |
I 01670 I ECTY | |
I 0le71 I ECTIC | |
I 0l672 | ECTI1l / |
| I |
| 0lo73 | CHAN |
| 0l674 | TEG |
: 01675 | SYSTY |
|
|

Address of current program’s ID
extension

Address of current program’'s MAT entry

Address of index register save area

Equipment Table

of EQT entries

Device Reference Table, word 1
of logical units in DRT
Interrupt Table

of Interrupt Table Entries
Track Assignment Table

keyword block

Acddresses of first 11 words of
current E(CT entry (see (01771 for
last four words

Current DCPC channel nurnber
I/0 address of time-base card
EQT entry address of system TTY

SYSTEM RECUEST PROCESSOR/EXEC COMMUNICATION

|
| 01676 | RUCNT Number
| 01677 | RLRTN Return
| |
| 01700 | RGP1 \
| 01701 I RQPZ |
| 01702 | RQP3 |
| 01703 | RCP4 \
| 01704 | RQPS /
| 01705 | RQE6 |
| 01706 | RCP7 |
| 01707 | PCPE |
| 01710 | RQPY9 /
|

of request parameters -1
point address

I

|

|

|

|

| Addresses of request parameters (set
| for a maximur of nine parameters)
|

|

|

|

|

|



SYSTEM BASE PAGE COMMUNICATION AREA (continued)

|

|

| 01711 | SKEDD

| 01713 | SUSPZ

| 01714 | susP3

| 01715 | susp4

| 01716 | susps

| s e | cmmmmee e

: PROGRAM 1ID SEGMFNT DEFINIT

I 01717 | XEQT

I 01720 | XLINK

I 01721 | XTEMP

| 01726 | XPRIO

| 01727 | XPENT

| 01730 | Xsusp

I 01731 | XA

| 01732 | XB

| 01733 | XEO

R ettt I

: SYSTEM MODULE COMMUNICATIO
---------------- | —— o

| 01734 | OPATN

I 01735 | OPFLG

I 01736 | Swap

I 01737 | DUMMY

I 01740 | IDSCA

I 01741 | IDSDP

— e — — — o ——

—_—_——— e Y e e -

Schedule list

Wait Suspenc list
Available Memory list
Disc Allocation list
Operator Sucspend list

ID segment address of current program

Linkage

Temporary (five words)

Priority word

Primary entry point

Point of suspension

A-register at suspension
B-register at suspension

E ana overflow register suspension

D P D - T . W > - - - D - - - —— - - ————— —— - — ——

- - W - - - — - - — ——— - - — - — -~ —— - - — " w—

Operator/keyboard attention flag
Operator communication flag

RT disc resident swapping flag

I1/0 adadress of dummy interface flag
Disc address of first ID segment
Position within disc sector

- =" D " D = = = —— - — T — ———— - — - WS - —— — > > w————

| MEMORY ALLOCATION BASES DEFINITION

| 01742 | BPAl

| 01743 | BPA2

I 01744 | BPA3

| 01745 | LBORG
| 01746 | RTORG
| 01747 | RTCOM
| 01750 D | RTDRA
| 01751 D | AVMEM
| 01752 | BGORC
| 01753 | BGCOM
: 01754 D : BGDRA

2-10

FwWA user base page link area
LWA user base page link area
FWA user base page link

FWA of resident library area
FwA of real-time COMMON
Length of real-time CCMMON
FWA of real-time partition
LWA+l of real-time partition
FWwa of background COMMON
Length of background COMMON
FWA of backgrouna partition



SYSTEM BASE PAGE COMMUNICATION AREA (continued)

it e trm e e _ e — e ——————————————— +
| Octal Location | Contents | Description |
T N VRS — T T T TS . +
| UTILITY PARAMETERS |

P e W > W . - w = = e - - - = = = W e ws '

| :
| 01755 | TATLG | Negative length of track assignmnent |
| | | table |
| 01756 | TATSD | Number of tracks on system disc |
|~ 01757 | SECT2 | Number of sectors/track on LU2 (system) |
| 01760 | SECT3 | Number of sectors/track on LU3 (aux.) ]
| 01761 | DSCLB | Disc address of user available library |
| | | entry points |
| 01762 | DSCLN | Number of user available library entry |
| | | points. |
| 01763 | SYSLB | Disc address of system library entry ]
| | | points |
| 01764 | SYSLN | Number of system library entry points |
| 01765 | LGOTK | LGO: LU#, starting trrack, number of |
| | | tracks (same format as ID segment word |
i | | 28) |
| 01766 | LGOC | Current LGO track/sector address (same |
| | | format as ID segment word 26) |
| 01767 | SFCUN | LS: LU# and disc address (sare format |
| | | as ID segment word 26) |
| 01770 | MPTFL | Memory protect ON/OFF flag (0/1) |
| | | |
| 01771 I ECT1Z \ | |
| 01772 | ECT13 \ | Address of last four |
| 01773 | EQT14 / | words of current EQT |
: 01774 : EQT15 / : :
| 01775 D | FENCE | Memory protect fence address |
: 01777 | BGLWA | LwA memory background partition I

| D letter indicates the contents of the location are set dynamically |
| by the dispatcher. I
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LINKED LISTS

ITEM #1 ITEM #5
LIST HEAD —~ 0 -
# #
ITEM #2 ITEM #6
#5 4
ITEM #3 ITEM #7
— T
P
ao o #2
| ]
| '
Fo—————---= o
5 ITEM #4 ' ITEM#8
| |
Ll LNk f--d LINK

Linked lists provide a mechanism for quickly ordering and accessing blocks of memory and their constants. It consists of a
list head or ‘starting point’, and a word in each entry pointing to the next entry.

New entries can be included and o!d entries removed by re-setting only 1 link.




SYSTEM TAELES

ID segments, long, short, & extensions
Equipment Table

Device Reference Table
Interrupt Table

Track Assignment Table
Class Table

LU Switch Table

Resource Number Table
Keyword Block

ID Extension Table

Memory Allocation Table
Memory Protect Fence Table
Driver rapping ‘lable

Track tiap Table

SYSTEM LISTS

Schedule List

General wait List

Available Memory Suspend List
Disc Allocation Suspend List
Operator Suspend List

I1/0 Suspend Lists

Free SAM List



OVERVIEW CHART

OF RTE TABLES/LISTS



RTE
MODULES






$RQST $REIO $RSRE, $ABRE

Determine origin of Allows re-entrant 1/0 by Restores or cleans up
system service request moving the TDB to SAM. TDB’s of re-entrant
routines.

RO
Analyze the EXEC

SLIBR-$LBR

Put the calling program
into the privileged or
re-entrant mode.

$LIBX-$LBX

Return to user after the
completion of a
privileged or re-entrant
routine.

request and activate the
appropriate processor

DISC1, DISCA

Allocate tracks on system
disc EXEC 4, 15

DISC2, DISCB

Release system tracks
EXEC 5, 16.

$PTST

Get partition status
EXEC 25

PTSIZ

Get partition size
EXEC 26

$DREQ

Request tracks

$CREL, $SDRL $SDSK

Release tracks Schedule programs
suspended on disc track
availability




¢-¢€

RTI04

SCIC-sCICo

SIOCL

SIODN, SIOUP

$GTIO

Processes non-privileged
interrupts by saving and
restoring the machine
state. analyzing the
source of the interrupt.
and activating the
appropriate processor.

Clears 1/0 as a result of P
an "OFF" command.

rocessors for the "ON™
and “UP" commands.

Process "GET" EXEC
call. (EXEC 21)

SIORQ

Process EXEC calls
involving 1/0 (1. 2, 3, 13,
17, 18, 19, and 20).

Process device time outs

Handies 1/0 requests for
RTE moduies.

SPERR SETEQ

SDRVM

SCON1

Handle parity Set up EQT1 thru
errors EQT15 on BP

Set up appropriate map

for driver continuator call.

$SRSM

SIRT

After 1/0 completion.
initiates stacked 1/0
requests and places a
user program back into
the scheduled state.

Restore user map

to pre-driver state.

Resumes the
user program

Link an 1/0 request into
the suspended list on the

Calls the initiator section
of the driver to initiate a



$XEQ-$XCQ

CONTROLS PROGRAM
EXECUTION BY
dispatching highest
priority program on the
scheduled list or waits in
idle loop (JMP*)

$SMAP ($XDM)

$2227

Set up user map
(for non-privileged drivers)

ABORT

Put aborted and
terminated programs
dormant and
return resources

X0010

Switches program
execution based on
schedule list

Performs one time
system initialization
e Load system, DPC1 and
DPC2 maps
e Set base page fence
e Schedule FMGR
$ZZ117 then becomes the
list head of program to be
put dormant

Memory
resident
program

RT disc
resident resident
program program

X0300

EMA disc
resident program

$SALDM, $DMAL,
$PRCN, SUNPE

Manage partitions in the
MAT table.




$CLCK

Update system time for
every TBG tick
(10 msec)

$SCLK

At initialization starts
TBG and prints “‘SET
TIME” with subsequent
entries it restarts the TBG
(for power fail).

$TMRQ, $TIMR,
$ONTM

$TIMV, SETTM,

e Complete “TM”
request

e Complete EXEC 12
request

e Complete “ON”
request time related
functions

$TADD

Add a program to the
time list

TMSCH

TOBAT

IOTOP

Schedule each program
in time list if program is
dormant

$TREM

Remove a program from
the time list

Process a batch time out

Update and process any
device time outs.

Manipulate system time.




G-¢

SLIST-SLST

SSTRT

SABRT

SMESS-SMSG

Process state list change
requests

Initializes RTE at boot up. Removes a program from

execution after an error
condition is detected.

L0100

L0300

L0400 LINK

System Command
processor

STYPE $SMPT2 SMPT9
[ X NN NN N
Accepts I/P from the Complete EXEC 6 call EXEC 7

system console. Prompts
when key is
depressed.

TYP10 $SCD3-$SCD

Entered when system Reschedule programs in
command is input. general wait (3) if the
resource is now available

Dormant
request
(0)

Operator
suspend
request

(6)

1/0 suspend Move a program from one
Gen. wait state list to another
Mem. susp.
Disc susp.

{2.3.4.0r5)

Parse an ASCH
command string

ALCST, SRTST
$STSH
strings in SAM




$SALC

Allocate a buffer in SAM

$RTN

Release a buffer in SAM






II.

SYSTEM VARIAERLES

TABLE AREA 1

$PVCN - Level count for privileged calls
$PVST - DMS status for privileged calls
SMTM - Class number for PRMPT/SR$SPN

SOPSY - Operating system identification

TABLE

$SMATA
SHMCHN
SMBGP
SMRTP
S$SDLTH
SDVPT
STIME
SBATM
SDLP

SPLP

SENDS
SMPFT
SBGFR
SRTFR
SCFR

SIDEX
SMRMP
SMPSA
SMPS 2
$SSDA

SSDT2
SCMST
SCOML
SMNE

5DV
SE.RP
SKRLs3

SRLN

SSBTE

AREA II

Address of MAT table

tfax, mother partition size

Max. BG partition size

Max. RT partition size

NOo. pages per driver partition

Driver ptn. map register number (org u)

System time (10°s ms (2 words), day/year (1 word))
Batch timer (2 words 10°s ms)

Logical aadress of type 4 programs for loading
Logical address of type 2+3 programs for loading
No. of pages in system up to the 5AM extension
Address of memory orotect fence table

Listheau of free BG partitions

Listhead of free Rl partitions

Listhead of free fother partitions

Address of ID extension table

Address of BdP mao

No. of pmages and starting vaje of SAn

No. of pages and starting vage of SAM extension
starting page of sDA (org. 0)

NO. OL pajes 1n SDA and Table Area II

Start page ot common (org. U)

NOo. ot pajes 1n common

Max. numnper of partitions

Address of uriver mapping taple

LWwA of R program area

Logical start nage of MR library

vO. DPages in MR library

Disc address ot driver partitions #2 onward

# of pages for driver partitions #2 onward
Disc acddress of memory resident base page

# of vages for memory resident base nage

Disc address of memory resident lib/programs

# of oages for memory resident lib/programs



24999016081

MODULE
NAME

1808 SOFTWARE SERVICE KIT SYSTEM

MODULE SIZE (OCTAL)

MODULE IDENT, BPAG

MAIN COMM

- :

* *MXREF**

FILE NAMES XCR4Sits 327673

- 3C8Y4

DI18P4

RTIME

$ASC4

RTIO4

EXEC4

92067-16014 REV,18085
neae0

P2067=16014 REV,1808
o000

9206716014 REV,1805
a0o00

92067-16014 REV,18093
dagee

92067=16014 REV,1805
anen2

P2067-16014 REV,1808

5t 1123

780125
edeen op000

780317

25363 00000 ENTs
ENTs
ENTs
EXTs
EXTw
EXTs
EXTs
EXTs»
EXTs
EXTs
EXTs
EXTs»
ENDs

782104

20605 02000 ENTw
ENTs
ENTs
EXTw
EXTw
EXTm
END=

780125

AVA73 2A02RA ENTs
ENT®m
END=

788310

P5321 20@MQ ENTs
ENTs
ENT®
ENTa
ENT =
ENTs
ENTS
ENTs
EXTs
EXTs
EXTn
EXTa
EXTs
EXTa
EXTs
EXTm
EXTs
ENODa

780310

MeP0o 02357 0200 ENTe

” IS8 ON LU

SRENT SBRED
SALDM SDMAL
$XDM SMAXP
SMRMP SMATA
SRTFR SEMRP
$XSI10 SDREQ
SOREL STRRN
SLIST SRTSY
SMCHN SMBGP
SWORK SI0CL
SOVPT SIDEX
$SDT2 SMNP

25214

STADD SCLCK
SETTM STIMR
$SCLK

SINER SDEVTY
SERMG SMSEX
SWORK SBATM
00216

$OPER SERIN
SNOLG SLGBS
annsa

$CICO 3XxSI0
$IOUP SIODN
$SDEVY 3CXC

$UP SCVEQ
SBLUP $BITB
SOLAY SDMEQ
SCON2 SCON3J
sIocL

$RQST SCLCK
SLIST SALC

$SCN3 SRNTB
SCNVL SCLAS
SINER 872722
SUIN SCIC

SIONO $SMAP
SMVBF SOVPT
$SDA

apo0a

SERMG SRGST

!

33

82222
SSMAP
SUNPE
SMPFY
SRSRE
SWATR
$SI17Y
S$8GAF
SMRTP
SIRT

SCMSTY
SXDMP

STREM
SONTM

SLIST
SSYMG
STIME

SNOPG
SNMEM

SSYMG
SETEQ
sCYcC

SOMS

SUNLK
$CKLO
SORVM

SXEQ

SRTIN

SCNVY
SREIO
$PDSK
SPERR
SMATA
SOLTH

SOTRL

$XCQ
SPRCN

$BGFR
SABRT
STIME
SABRE
SERMG
SCFR

SIDLE
$8DA

STIMV
$TMRQ

$XEQ
$I0SM

SILST

SIORQ
SIRT

$GTIO
SBLLO
sxxup
SCON1
SRSM

STYPE
SLUSW
SERMG
SABRT
SUCON
SERAB
SMRMpP
$OVMP

SUSER

3-9



FILE NAME? XCR4S21: 32767 53 1062

STRNAG

SCHD4

$aLC

" 0CMD4

92067=16014 REV,1805 780104
20ANa NALSI AbUebR

9206716014 REV,1805 780317
anre a516A avaaa

Gon67=16014 REV,1805 741120
ANACA PV2VE6 PRALA

920W67=16014 KEV,1BAS 7711m2
ANRed 11142 ABA0A

ENT® SDREG SDREL
ENTs $ERRA SREID
ENTS SABRE SPDSK
ENTs $MVBF $SGAF
ENT= SLBR SLBX
EXT® $CNV3 SSYMG
EXTs SPVCN EXEC
EXTs $SIDLE SPVST
EXTs SABRT $DMS
EXTa SALC SRTN
EXTs SMRMP SPBUF
EXTs SPERR $CNV1
EXTs SMPT2 SMPT3
EXTs SMPT6 SMPT?
EXTa $MPT8
ENDa  PQ0@0

? Is ON LU

ENT3 STRRN SCRNN
EXTs $RNTB SIONOQ
EXTs SULLU SCGRN
ENDs Au0RQO

ENTs SABRT $TYPE
ENTs SCNV3 3$0P
ENTs $MPT3 SMPT4
ENTs $STRT $INER
ENTE SWATR $SZIT
ENTe $SPBUF $MPTQ
ENT® $STRG SMSEX
ENT® $SCD $I0#
EXTs $XSIU $IOUP
EXTs $DREQ $DLP
ExTs $MEU SCMST
EXTs $SDT2 $RLB
ExTs $MPS2 $IDEX
EXTs SDREL $CHTO
EXxTs BMESS SLIST
EXTs SCNFG SERAB
EXTs $PVECN $SMNP
EXTs SOPER SILST
EXTs SNMEM 3XEQ
EXTs SALC SRTN
EXTa $TIMK SETTM
ExTs $RNTB SCREL
EXTs SALDM SDMAL
EXTs $MBGP $MRTP
ExTs $HBLLO $BLUP
ENDu Q29047

ENTs $ALC SRTN
EXTa $LIST SWORK
ENDs  anron

ENTs SLUPR SEGST
EXTs SCVFQ SCNVY

$SORL
SCREL
SABXY
SLEND
$XEX

SLIST
SLIBR
SRENT
STRRN
SMATA
SMNP

$IO0RQ
$SMPT4
SMPTO

35

SULUY
$SCD3

$PRSE
SMPT1
SMPTS
SMPT7
SMPT8
SRTST
SLSTM
$MSG

$ 10DN
$PLP

$COML
SRLN

$10CL
SLUPR
$IDNO
$2222
SERIN
$NOLG
$TMRO
$WORK
STIMV
$SYMG
SMATA
$MCHN

$PNTR

$CHTO
$SCNV3

$30SKk
$RSRE
SPWRS
$DHED

S$XEQ

SLIBX
SCVEQ
$SCLK
$IDND
SMPFT
SMPTY
SMPTS
$GTIO

$SCLK

SCNV1
$MPT2
SMPT6
SASTM
$IDSH
SCVWD
SLST

SERMG
SMPFT
$SDA

SMPSA
SOTRL
$EQST
$SCDJ
STIME
$NOPG
$LGBS
$SONTM
$BRED
$TREM
$SDRL
$PRCN
SMAXP

SUNLK



- PERRY

SCNFG

$3TB1Y

$8TB2

92067-16014 REV,1808

eegol

92067=16014 REV,1808

92067=16014 REV,1808

a0ee0

780227
00741 Q0000

770112
24637 oeoe0

780223
98123 000e00

92067w16014 REV,1805 771107

TOTAL

nngea

n00n3

A0R435 0Q00d

33056 owvaaew

EXTs
EXTw
EXTs
ENDw

ENTs
EXTs
EXTs
EXTn
ENDs

ENTw
ENTs
ENTn
EXTe
EXT»
EXTw
ENDw

ENTs
ENT»
ENTwm
ENTw
ENTs
ENTs
ENTs
EXTs
EXTs
EXTs
EXTs
EXTs
EXTn
ENDs

ENTs
ENT»
ENTs
ENTs
ENTs
ENTs
ENT®=
ENTn
ENDs=

SXXUP SDLAY
SETEQ SCKLO
$XCQ SMSEX
2gQeaq

SPERR SPETB
SCNVL SCNVY
$XCO SUNPE
SOMS  SABXY
ageee

SCNFG
SUSRS
$TREN
$8BTH
SMRMP
SPRSE
20312

SEXIY
SABDP
SNPGO
$x810
$XCQ
SPLP

SERAB
SLIBX
$xciIc
SXEQ
SIDNO
SWORK
SMTM
SERRA
SUP
SCONI
$XDM
$MSG
SCRN#
em122

SPVCN
S$PVST
SYCIC
S$XDMP
SMEU
ssop
SOPSY
SLBR
SCICeo
SCON2
$8CD
SIDSM

SMATA
SDLTH
SOLP

$BGFR
SMPS2
$8DT2
SMNP

$SBTB

eange

SMCHN
sSDVPY
S$PLP

SRTFR
SEMRP
SCMST
SDVMP

SOMEQ
$B1T8

$SYMG
SMAXP
s$CIC

SPCHN
$SMTB
$GDPG
SCMST
SLISY
SMATA

EXEC
SUPIO
SUIN
SIDLE
SLIST
SuLLu

sLBex
$CxC
SCONJ
$IDw
SOP

SMBGP
STIME
SENDS
SIDEX
SMPSA
SCOML
SRLB

$3CDY
$INER

SERMG
SMATA

SWRRD
$TRYB
$SAVE
SENDS
SCNVY
SMNP

SLIBR
SCIC

SUCON
$8CDY
SMESS
SCGRN

SXEX
SCYC
$XCQ
sLST
SULUy

SMRTP
SBATM
SMPFT
SMRMP
$SDA
SCFR
SRLN

3-11



MUDULE LEVEL

MODULES wHERE USED

$TRN4 RTI04 PERR4 SCHD4 DISP4 EXEC4 RTIME

$$181

38782
SALC

SASCY
SCNFG
$CSvy4
STRNA
DISP4
EXEC4
0CMO4
PERR4
RTIME
RTIOA4
SCHD4

3-12

ioa

ieo
ino
ieo
1eeo

1
100
100
100
1o
{00
100
ieo
e

0CMD4
RTIME
RTIOD4
SCHD4
SCHD4

$3781
SCHD4
DISPa
SCHD4
RTIOA4
RTIO4
oCcmD4
LISP4

DISP4
EXEC4

DISP4
PERR4
PERR4

ExecC4
SCHD4
SCHD4
RTIOA4

SCHD4
SCHD4

EXEC4
EXEC4
SCHD4

EXEC4
$8TB1
EXEC4

SCNFG RTIO4 EXEC4 PERRAM

RTI04 OCMD4 SCNFG $8TBY
RTYIME RTIO4 $8TB1

$TRN4
EXEC4 RYIME PERR4 DISP4
0cMD4 PERR4 SCNFG $STBI

SALC

SCNFG
RTIME

SCNFG



ENTRY DEFN=MOD MODULES WHERE USED

$80P
SABDP
SABRE
- $ABRT

SABXY

$ALC
SALDM
SASTM
SBATM
8$BGFR
s$81vB
$BLLO
SBLUP
$BRED
S$CFR
SCGRN
SCHTO
$CIC
s$CICo
SCKLO
SCLCK
SCMST
SCNFG
SCNV1
SCNVY
SCOML
SCON1
SCON2
SCON3
- SCREL
SCRN®
SCVEQ
SCVWD
$CxC
$CyC
SDEVT
SOHED
SDLAY
SOLP
SOLTH
SDOMAL
SDMEQ
SOMS
SOREL
SDREQ
SDRVM
SOVMP
SDVPTY
SEMRP
SENDS
SEQST
SERAB
SERIN
SERMG
SERRA
SETEQ
SETTM
SEXIT

$$TB1Y
SCNFG
EXEC4
SCHD4
EXEC4
SALC

DISP4
SCHD4
33782
8sv82
RTI04
RTIOM
RTIOA
DIspa
$37T82
$3781
0CMD4
$3781
RTIOA4
RT104
RTIME
$87B2
SCNFG
SCHD4
SCHD4
88782
RTIOA
RTIO04
RTI104
EXEC4
STRNG
RTIO04
SCHD4
RTIO4
RTI104
RT104
EXEC4
RTIOG
$sTBR2
$3782
DIspP4
RTIO4
RTID4
EXEC4
EXEC4
RTIOA4
$3782
$sTB2
$37TB2
$$7B2
0CMD4
$$781
$ASC4
EXEC4
EXEC4
RTIO4
RTIME

SCNFG

DISP4
DISP4
PERR4
RTIO04
SCHD4

RTIME
DISP4
oCcMD4
SCHD4
SCHD4
SCHD4
DISP4
STRN4
SCHD4
RTI04
$37B}
0CMD4
RT104
DISP4
8CHD4
RTIOA4
RT104
SCHD4
$$781
$$TB¢
$3781
SCHD4
$$TB1
EXEC4

$$TBY
$$781
RTIME

oCcMD4
SCHD4
RTI04
SCHD4
ocMD4
EXEC4
DISP4
DISP4

RTI104
DISP4
DISP4
SCNFG
§CHD4
RTIOG
SCKHD4
DISP4
$$7T81
GCmD4
SCHD4

RTI04 EXEC4
EXEC4 SCHD4

PERR4

SCHD4 SCNFG

EXEC4 OCMD4 PERR4
EXEC4 OCMD4 PERR4 SCNFG

OCMD4

PERR4
SCHD4
SCHD4

RTIOA4

SCHD4

RTIME RTIO4 SCHD4 PERR4

3-13



SGOPG
$6T1I0
$10#
$IDEX
SIDLE
SIDND
$IDSM
SILST
SINER
$I0CL
$SI0DN
$IO0ORQ
SIQUP
SIRT
SLBR
$LBYX
SLEND
$L6BS
SLIBR
SLIBX
SLIST
SLST
SLSTM
SLUPR
$MATA
SMAXP
$MBGP
SMCHN
S$MESS
SMEU
SMNP
SMPFT
$MPS2
SMPSA
$MPT1
$SMPT2
SMPT3
$SMPTA
$SMPTS
$MPT6
$MPT7
S$MPTS8
SMPTY
SMRMP
$MRTP
$MSEX
$MSG
SMTM
$SMVBF
SNMEM
SNOLG
SNUPG
SNPGQ
SONTM
0P
SUPER
SOPSY
$0TRL
SPBUF
$PCHN

SCNFG
RTIOA4
SCHD4
$8TR2
$$T81
$37B1
SCHD4
$ASC4
SCHD4
RTIO4
RTl04
RTIO4
RT104
RTIOA
EXEC4
EXEC4
EXECA4
$ASCA4
$8781
$3TR1
$$7T81
SCHD4
SCHD4
OCMD4
$87TR2
DISP4
$8TB2
$$TB2
$$TB1
$8TB1
$3TR2
§87T82
$87TB2
$3T82
SCHD A
SCHDA4
SCHD4
SCHD4
SCHD4
SCHD4
SCHDA4
SCHDA4
SCHDA
$3TR2
$8$TR2
SCHD4
SCHNA4
$3T81
EXEC4
$ASC4
$ASCA4
$ASC4
SCNFG
RTIME
SCHD4
$ASCA4
$$7T81
EXEC4
SCHD4
$CNFG

EXEC4
$$T81
DISP4
DISP4
RTIOG
RTIME
SCHD4
RTIME
DISP4
SCHD4
EXEC4
SCHD4
DISP4
$STH1
$STH1Y

SCHDA4
EXECA4
EXECA4
DISP4
$87814

SCHD4
DISP4
SCHD4
DISP4
DIsSPa
SCHD4
SCHD4
DISP4
bISP4
SCHN4
SCHD4
EXECA
EXECd
EXEC4
EXEC4
EXEC4
ExtC4
EXEC4
EXEC4
EXEC4
DISPA4
CISP4
RTIME
$$TH1

RTI04
SCHD4
SCHD4
SCHD4

SCHN4
$%7181
SCHD4

SCHD4
EXECA

SCHDA4
EXEC4
EXECA4 STRN4 SCHD4
$8TB1

RTID4 OCMD4
SCHD4

RTIME RTIO4 EXEC4 SCHD4 SALC

RTI0A4 EXEC4 SCHD4 PENKR4 SCNFG
PERR4
SCHD4
SCHD4

EXEC4 SCHD4 SCNFG
EXEC4 SCHD4

RTI04 EXEC4 SCNFG
SCHD4
oCcMD4

SCNFG



$PDSK
SPERR
SPETB
SPLP

SPNTR
SPRCN

SPRSE -

$PVCN
SPVST
SPWRY
SREIO
SRENT
SRLB
SRLN
SRQST
SRSM
SRSRE
SRTFR
SRTN
SRYST
$SAVE
$387T8
$8CO
$8C03
SSCLK
$SDA
$SDRL
$80sK
$S0T2
SSGAF
$SMAP
$SMTB
$STRG
SSTRT
$SYMG
38217
STADD
STIME
STIMR
STIMV
STMRQ
STREM
STREN
$TRRN
STRTB
STYPE
SUCON
SUIN
SULLU
SuLy
SUNLK
SUNPE
SUP
SUPIO
SUSER
SUSRS
SWATR
SWORK
SWRRD
$xCIC

EXECH
PERR4
PERR4
$37B2
SALC

DISP4
SCHD4
$3TB14
3878}
EXEC4
EXEC4
DISP4
$87TB2
83782
EXEC4
RYIO04
EXEC4
$s$TB2
SALC

SCHD4
SCNFG
$sTB2
8CHD4
$3781
RTIME
§87TB2
EXEC4
EXEC4
$sTB2
EXEC4
DIsSP4
SCNFG
SCHD4
SCHD4
RTIOA4
SCHD4
RTIME
337BR2
RTIME
RTIME
RTIME
RTIME
SCNFG
STRNG
SCNFG
SCHD4
$3781
$3781
3878
$TRNG
RTIOD4
DISp4
RTIDG
$$T81
EXEC4
SCNFG
SCHD4
$3781
$CNFG
$3$781

RTIOA4
RTIO4 EXEC4

SCHD4 SCNFG

SCHD4
SCNFG :
EXEC4 SCHD4
EXEC4

RTIO4
EXEC4
8CHD4
SCHD4
RTIO04

DI8P4
DISP4
RTYI04 EXEC4 SCHD4
DIsSP4

SCNFG

$$781¢

RTI04 STRN4 SCHD4 0OCMD4
EXEC4 3TRN4

DISP4 RTIO4 SCHD4

SCHD4

DISP4 SCHD4
DISP4
RTIO4

RTIME EXEC4 SCHD4 PERRA4
D18P4

DISP4 RTIME SCHD4
SCHD4
SCHD4
SCHD4
SCHD4

DISP4 EXEC4

RTIDA
RTIOA
RTIO4
STRN4
$$T81
0CcMD4
PERR4
$$T78B1

DISP4
DISP4 RTIME SCHD4 SALC
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$XCQ
$XDM
$XDMP
$XEQ
SXEX
$XSIQ0
$XXUP
$YCIC
$2222
EXEC

LISP4
DISPa
$$TR1
$8781
EXEC4
RTIOA
RTIO4
$8TB1
DISP4
$3TR1Y

ocmMDa
$$7B1
DISP4
RTIME
$87814
DISP4
0CMD4

RTI04
EXEC4

PERRA4

RTIOA4

SCHD4

SCHD4

SCNFG $8TB1

EXEC4 SCHD4
SCNFG



UNRESOLVED EXT MODULES WHERE USED

SCLAS RTING
SLUSW RTIOA
SRNTB RT104 $TRN4 SCHD4

- ND OF CRO&S REF
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DYNAMIC MAPPING SYSTEM (DMS)

e DMS CONSISTS OF:

1) MEMORY PROTECT (MP)
2) . DMS INSTRUCTIONS (ROM)
3) MEMORY EXPANSION MODULE (MEM)

MEM
t 15 BITS
MAP
REGISTERS
DCPC B STATUS REG.
DCPC A
USER VIOLATION REG.
SYSTEM
tzo BITS

XM




15 14 13 1211 10 9 8 7 6 5 4 3 2 1 0

D/t

T T T 1 T T 1 1 1T T T 1
INSTR. |Z/C[¢— ADDRESS ———
| S T | [ N N N N N T N N |

L DA 5 7 3g

MEMORY ADDRESSING REQUIRES 15 BITS!
THE INSTRUCTION PROVIDES 10

—»WHERE DO THE OTHER 5 COME FROM?

a) IFBIT15IS SET (INDIRECT ADDRESSING), THEY'RE TAKEN
FROM THE FINAL ADDRESS. OTHERWISE,

b) IFBIT 10 IS CLEAR, THEY'RESET =0

c) IFBIT 101SSET, THEY'RE SET = TO THE UPPER 5 BITS SPECIFY-
ING THE ADDRESS OF THE INSTRUCTION (““P” REGISTER)




K BASIC 21IMX
ADDRESSES 32K WORDS

M-REGISTER (15 BITS)

PAGE ADDRESS
(5 bits = 32 pages)

RELATIVE WORD ADDRESS
(10 bits = 1024 words page)

14 |13 11211

10

716 51 4] 3] 2

N\

S

15 BIT MEMORY ADDRESS BUS (32,768 WORDS)




N
'~

21MX WITH DMS ADDRESSES UP TO 1 MEGA WORD

M-REGISTER

1 10 0
Y T T | 1 ! '
MAP INDEX “ABDRESS” {
1 [ 1 1 1 1 { ]
/”MAP" \
N
30 19 10 | 9 0
: \-—-\p——-/'
NS
[~ 32 REGS \/
10 BITS EA. 20-BIT MEMORY ADDRESS
N
3
—-—,—2
1
0

1024 WORDS /PAGE
32 PAGES/MAP

4-4




PHYSICAL MERIORY

NOTE:

THE 5-BIT “MAP INDEX” CAN ONLY SPECIFY UP
T0 32 REGISTERS. THUS, WITH A GIVEN MAP
WE CAN STILL QONLY ADDRESS (ACCESS) 32 A

THIS 32K SUB-SET IS OUR “LOGICAL ADDRESS
SPACE” OR “LOGICAL MEMORY"

*32 PAGES TOTAL

MAP

I A

Yo

/L




a)
b)
c)
d)
e)
£)
9)
h)

i)

21 MX DYNAMIC MAPPING

TRANSPARENT TO USER INSTRUCTIONS

A HARDWARE/FIRMWARE SCHEME

12-BIT MAP REGISTERS ALLOW READ/WRITE PROTECTION
STATUS AND VIOLATION REGISTERS

USES 4 INDEPENDENT MAPS

MAP CONTENTS ARE PROGRAMMABLE (SYA, USA, etc.)
MAPPING CAN BE ENABLED/DISABLES

SPECIAL INSTRUCTIONS ALLOW "CROSS-MAP-MOVES" BETWEEN
SYSTEM AND USER MAPS (XLA, XSA, etc.)

PROGRAMMABLE BASE PAGE FENCE (LFA, etc.)



— | | | - ;
" MAPS DYRARICALLY CORFIGURE MERMGRY
) . S
MEMORY '
MAPS |
.SYSTEM
pCcPC 1 %
Q pere? PHYSICAL BASE PAGE

ALL MAPS INCLUDE PART OF THE PHYSICAL BASE PAGE
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(32 REGISTERS)

PORT A MAP
(32 REGISTERS)

USER MAP
(32 REGISTERS)

SYSTEM MAP
(32 REGISTERS)

MAP SEGMENTATION
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MAP REGISTER COWTENTS:

LOGICAL R W  PHYSICAL PAGE ADDRESS
PAGE 0 (10 BITS 1024 PAGES) H
ADDRESS »
»2 ‘
3 _-]_, MAIN
. T 1 PHYSICAL | MEMORY
ot 1 1 PAGE
oo 1 ADDRESS j
[ 3 ' !
B ERERE 0
1 L white PROTECT BIT |
| : READ PROTECT BIT
{
"/
UNUSED MAP REGISTERS HAVE:. BOTH "R" AND "W" BITS SET
"5
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DMS (MEM) REGISTERS ‘
MEM Status Register Format MEM Violation Register Format

B A & Goulien s g * o
BIT
15 |'0 =
’ 1=
RIS
PR A ected af
13 | 0= wmem dtsabled currently .
' 1 = MEMenabled currently .
12 0 = System map selected currently
, 1 = Q User map selected currently :
11 0= Protected mode dlsabled currently
1 = Protected mode enabled currently
10 Portuon mapped* CEE
9 | Base page fence blt 9'_ e
| 8 ‘Base page_wfence bit8
7 Base page fence blt? Py
6 | Basepagefencebite -
5 Base page fence blt 5 ey ab
"4 Base page fence blt 4 | Map address & i
3 Base page fence bit 3 1 ‘Map address b't 2
2 Base page fence bit 2 1 Map address b’t 1
1 Base page fence bit 1 : -0 Map address bit 0
0 Base page fence bit 0 L *Significant when associated bltasset i
*Bit 10 I Mapped Address (M) k

0 | Fence <M < 20004
1t {. 1 <M< Fence

Note: The base page fence separates the reserved
(mapped) memory from the shared (un-
mapped) memory. Bit 10 specifies which
area is reserved (mapped). If MP is enabled any of these 4 violations

will cause an interrupt of SC 5.

™ GRS

These registers are read with RSA/B or RVA/B instructions.
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DMS ERRORS

DMS errors generate an interrupt on SC5 along with MP errors and
memory parity errors. DMS errors are caused by:

- Reading a read protected page.
Writing into a write protected page
Base page fence violations

Attempts to alter the DMS registers
while memory protect is enabled.

DMS errors only occur when MEM and memory protect are both enabled.
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RTE-IV
AND
DYNAMIC MAPPING



DYNAMIC MAPPING UNDER RTE

USES:

Allow many partitions in systems with >32K memory.

Increase memory space for user programs by removing most of
RTE, device drivers, SAM, memory resident programs, memory
resident 1librarys and optionally common from the wuser s
logical address space (or user map).

provide additional space for each program’s base pagé links by
using the base page fence.

IMPLEMENTATION:

System map is fixed after boot up.

The wuser map 1is built when a program is dispatched for the
first time or dispatched for the first time after a swap-in.
For a context switch, RTE saves and restores the user map in
the unused portion of the partition base page. A copy of the
memory resident map is kept in the system ($SMRMP).

Separate map (a copy of the system or user map) for each DCPC
channel.

The base page tence register allows each user s logical base
page to include part of the system base page.

System map is automatically enabled upon all interrupts.

DCPC maps are enabled/disabled on a word by word basis during
DCPC processing.



pi-v

N

RTE-IV LOGICAL MEMORY MAPS

DESCRIBED BY
SYSTEM MAP

N

SYSTEM

SAM EXTENSION

-3

SAM

SYSTEM

TABLE AREA ||

32K

SYSTEM DRIVER
AREA

b e e o . — e ——— e o— - ——— w—

-

B8G COMMON

TABLE AREA |

SYSTEM BASE PAGE

ogo

(1)
PAGE BOUNDARIES
WRITE PROTECT

THREE POSSIBLE CONFIGURATIONS DESCRIBED

BY USER MAP
A

MEMORY RESIDENT

MEMORY RESIDENT

PROGRAMS
—io
MEMORY |
RESIDENT LIBRARY | W o
]
A
| o
TABLE AREAN | W Q
-4
} e}
] z
SYSTEMDRIVER |, >
AREA |
[
B8G COMMON
______________ ol =
RT COMMON c
—————————————— 0 t’a
SSGA
o/ Pa

b — . - ———

TABLE AREA |

MEMORY RESIDENT

BASE PAGE

(2)

= MEMORY PROTECT FENCE SETTINGS

RT AND BG
DISC RESIDENT

REAL-TIME (TYPE 2)
AND BACKGROUND (TYPE 3)
DISC RESIDENT

LARGE BG
DISC RESIDENT

DISC RESIDENT

BASE PAGE

PROGRAMS LARGE
BACKGROUND (TYPE 4)
DISC RESIDENT
PROGRAMS
|
TABLE AREA Il | W
|
|
SYSTEMDRIVER |
AREA |
' 2
8G COMMON 8G COMMON
RT COMMON c RT COMMON
_____________ ¢ L RTCoMMON
SSGA o SSGA
a
DRIVER PARTITION DRIVER PARTITION
a
SAM SAM
Rt N A
TABLE AREA | TABLE AREA |
a

DISC RESIDENT

BASE PAGE

3)

)

a3asn Ji




SI—'

'USER LOGICAL BASE PAGE

PHYSICAL BP’'S

DISC R'ESmE:T PARTITION
! n

DRP n BASE PAGE

DISC RESIDENT PARTITION
‘ #1

DRP 1 BASE PAGE
SYSTEM AVAILABLE
' MEMORY

MEMORY RESIDENT PROGRAM
#n

MEMORY RESIDENT PROGRAM
#1

Lo

MR BP

—‘ﬁ

RTE

SYSTEM BASE PAGE

DISC RESIDENT
PROGRAM LINKS

LOGICAL BP

SYSTEM COMMUNICATION
AREA

TABLE AREAS, DRIVER,
_ & SSGA LINKS

s~ BP FENCE

DISC RESIDENT
PROGRAM LINKS

SYSTEM COMMUNICATION
AREA , 7/
Y,
TABLE AREAS, /
DRIVER, & SSGA /
SYSTEM LINKS
TRAP CELLS
<0




9T-v

UNMAPPED

PORTION
(PHYSICAL
PAGE 0)

MAPPED
PORTION

D

SYSTEM BASE PAGE MEMORY RESIDENT DISC RESIDENT
PHYSICAL BASE PAGE BASE PAGE
LOGICAL LOGICAL
1777 1777 1777
SCOM
(SYSTEM COMMUNICATION) SCOM SCOM
AREA
1645 1645 1645
TABLE AREAS, DRIVER, TABLE AREAS, DRIVER, TABLE AREAS, DRIVER,
AND SSGA LINKS AND SSGA LINKS AND SSGA LINKS
(UPPER BASE PAGE LINKS) (UPPER BASE PAGE LINKS) (UPPER BASE PAGE LINKS)
pry, | A S e MR N emst A
PAGE 8P PHY.
0 PAGE “
OF
PARTITION
MEMORY RESIDENT
PROGRAM LINKS
SYSTEM LINKS
DISC RESIDENT
LINKS
100 MEMORY RESIDENT
LIBRARY LINKS
TRAP CELLS
2 2 2

ARROWS INDICATE THE DIRECTION IN WHICH LINKS ARE ALLOCATED.




MAP SETUP PROCEDURES

- Set M.P. fence from MPFT index in word 21 of I.D. seg.

Set up appropriate user map: ($SMAP)

1)

2)

3)

4)

Load base page register from MAT entry, word #3 (start
page)

Load system registers to map Table Area I and II, SDA,
Driver Partition, and common based upon the program type
(MPFI). The starting physical page is #l1 for these areas
and the ending page depends on the variables:

$CMST - starting logical page number of common (org. 0)
$SDA =~ starting logical page number of SDA (org. 0)
$SDT2 - # ot pages in SDA and Table Area II

At the next register map in the remainder of the partition
by incrementing and loading wuntil register number
specified by ID word 21 is reached.

Set remaining registers read/write protected.

User map gets copied directly into DCPC maps when DCPC is used
(swapping, DMA 1/0)

At

boot-up S$STRT sets up the system map. $22Z%Z initializes

the remaining maps and sets the BP fence address.

4-17



USER MAP SAVE AREA

DISP4 & RTI04 USE THE UPPER PORTION OF THE PHYSICAL BASE PAGE
OF EACH PARTITION TO SAVE AND RESTORE EACH USER’S MAP. THE
DRIVER PARTITION MAP REGISTER ($DVPT) IS USED TO ACCESS THE

USER’S PHYSICAL BP.

SYSTEM PHYSICAL
MAP MEMORY
[ ]
o USER PHYSICAL
e BP
° — 1777
° : USER MAP COPY
DVPT.
i__. DVR. PART. 1740
TB | EMA SWAP MAP COPY*
BP - v 1700
PART. #N :
- 55
g PROGRAM
¢ LINKS
@
RTE '

* USED ONLY DURING THE SWAPPING OF THE EMA PORTION OF A PROGRAM. THIS
PREVENTS THE DESTRUCTION OF THE ORIGINAL COPY OF THE USER MAP. AFTER
THE PROGRAM HAS BEEN SWAPPED, THE USER MAP IS MODIFIED TO SWAP EMA
CHUNKS EQUAL IN SIZE TO THE LOGICAL ADDRESS SPACE OF TYPE 4 PROGRAMS
(27K MAX.).
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SAMPLE SYSTEM MAP

PHYSICAL MEMORY

PARTITION
#3

BP

PARTITION
#2

BP

PARTITION
#1

8P

SAM EXTENSION

MR PROGRAMS

MR LIBRARY

MR BP

LOGICAL MEMORY

N

DRIVER PARTITION #4

Evb——_—————“

DRIVER PARTITION #3
DRIVER PARTITION #2

SAM

SYSTEM

TABLE AREA Il
A~
SDA

COMMON

DRIVER PARTITION #1
TABLE AREA |
;'—..~,

‘BP
e
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SAMPLE USER MAP
MEMORY RESIDENT PROGRAM WITH COMMON

PHYSICAL MEMORY

PARTITION
#3

BP

PARTION
#2

LOGICAL MEMORY

BP

PARTITION cecscccsne
#1

LR I R R N A R I I

8P

SAM EXTENSION

T T T T T T T T
MR BP

AR EEEREE
DRIVER PARTITION #4

Myhnnsinaindbainninninindindbnbn:

DRIVER PARTITION #3

DRIVER PARTITION #2

SAM

SYSTEM

) TABLE AFlEA u .

' COMMON

onuvsn PART!TION n

 TaEEaenl

RNERERARARESeessaRRENRNREY




SAMPLE USER MAP

DISC RESIDENT PROGRAM WITH OR WITHOUT COMMON

PHYSICAL MEMORY

(TYPE 2 OR 3)

B

PARTITION
#2

LOGICAL MEMORY

BP

PARTITION
#1

BP

SAME EXTENSION

MR PROGRAMS

MR LIBRARY

oooooooooooooooooooooooooooo

ooooooooo
ooooooooo
ooooooooo

DRIVER PARTITION #3

DRIVER PARTITION #2

SAM

SYSTEM

TABLE AREA Il

~ COMMON

DRIVER PARTITION #1

TTT T T T T T T T TTTT
TABLE AREA |
1l

LB

I Ll Ll L.l
LA TTTrTrrr

P

+




I

SAMPLE USER MAP

LARGE BG DISC RESIDENT PROGRAM WITH COMMON

PHYSICAL MEMORY

(TYPE 4)

PARTITION
#3

B8P

PARTITION
#2

LOGICAL MEMORY

BP

PARTITION
#1

LILEIL]

SAM EXTENSION

MR PROGRAMS

....... BP[\

MR LIBRARY

MR BP

DRIVER PARTITION #4

.........
.........

-------------------------------------
......

scee
ssee
ooooooooooooooooooooooooooooooooooo

DRIVER PARTITION #2

SAM

SYSTEM

TABLE AREA It

SDA

IR ERRRERARES!

COMMON
LU ULty

DRIVER PARTITION #1

" TABLE AF!EAl

IRBRRE

Jrrrveey BlP lllllll ll]]][




7»/,LIST orF

000000
Q400210
040020
0400854

LIST orF

202as?
P4nd1QA
140002
1400412

DYNAMIC

20001
040011
240021
040031

DYNAMIC

eoonel
o4p011
140003
140013

' SAMPLE RTE-IV MAPS

MAPPING

eneas?
040942
040022
240032

MAPPING

enana?
v4ve12
140004
140014

REGISTERS FOR SYSTEMMAP

200203
240013
240023
242033

earand
04001 4
240024
040034

e40005
240015
40028
240235

REGISTERS FOR USER MAP

20003
enansn
140203
140015

veennd
"1 J1.1. B}
1400086
140016

P43005
pannc6?2
140007
140017

LIST OF DYNAMIC MAPPING REGISTERS FOR DCPC1 MAP

onnas?
040010
140002
140012

18T OF

ARuanne
n4pn10
ndnazn
P400354

STATs

000001
D4pAyy
1400023
140013

DYNAMIC

200001
240011
040021
240031

173446

podon2
04ony2
140004
140014

MAPPING

209M@R2
vagny2
vwanM22
V4aun32

VIioLs

USER PROGRAM TYPE
SCMST

$SDA
$STD2

2AnAed
20na6Q
140008
140045

enpac4
2nR0e61
1400086
140016

240005
22062
140007
140047

REGISTERS FOR DCPC2 MAP

PAnAR3
R4nAL3
RAnN23
P4nn3Y

onr140

eavnnpd
pavmi 4
nann24
P4R034

n
AU W

'}

panARs
240015
R4anQ25
40035

e4g006
040016
040026
2400236

P40006
140000
140040
140020

240006
140080
14p010
140020

“ann06
nanNL8
nagazs
PanRA36

Q4on@?
o400y?
240027
040037

g40007
140001
140011
140021

e40207
140001
140041
140021

n42007
w4007
o4pa2z7
a40n37






RTE
BOOT PROCESS






X7700

X7600

2011

RTE BOOT PROCESS

BBDL

EXTENSION

TRK 0
SECTOR ¢

SYSTEM
DISC

SET THE S REGISTER.

PRESS PRESET TO DISABLE
THE INTERRUPT SYSTEM.

PRESS IBL TO CAUSE THE
LOADER MICROPROGRAM TO
READ THE DISC LOADER ROM
(BBDL) INTO THE END OF
UNMAPPED MEMORY.

PRESS RUN AND BBDL WILL READ THE BOOT EXTENSION FROM
DISC INTO MEMORY AND TRANSFER EXECUTION TO THE BOOT
EXTENSION AT 2055 (OCTAL).

BOOT EXTENSION OPTIONALLY HALTS WITH A 102077 IF S
REGISTER BIT 5 IS SET REQUESTING RECONFIGURATION.

ENTER SELECT CODES OF SYSTEM CONSOLE AND DISC.

PRESS RUN TO CONTINUE. L.

BOOT EXTENSION MOVES ITSELF TO END OF UNMAPPED
MEMORY.

e e

e e e A e R A TP 47 L 3 T TN




7905/7920 Loader ROM Program Listing

7905/20 DISC BOOT LOADER (12992B) - RPL COMPATIBLE

0001 ASMB,A,B,L

0003 07700 ORG 77008

0004 *kkkkhhhkhhhk bk Ak kb hAh AN bhb bbbk bbb bk khkhk

0005* *

0006* REVISION 05 AUG 77 .

0007+ PART NUMBER 12992-80002 *

0008* PRODUCT NUMBER  12992B *

0009* *
QOlO***akhhhhhh Ak hhAhA Ak kAR A kRN AR AN Ak h ok k&

0011*

0012* SWITCH REGISTER USAGE

0013+

0014*  15-14  LOADER SELECT

0015* 13 UNUSED 4

0016* 12 =0/1=RPL/MANUAL BOOT

0017*  11-6 DISC SELECT CODE

0018*  5-3 RESERVED

0019*  2-0 SUECHANNEL NUMBER

0020*

0021 00010 DC  EQU 10B

0022+

0023 07700 017727 START JSB STAT GET STATUS

0024 07701 002021 SSA,RSS IS DRIVE READY ?

0025 07702 027742 JMP DMA YES, SET UP DMA

0026 07703 013714 AND B20 NO, CHECK STATUS BITS
0027 07704 002002 SZA IS DRIVE FAULTY OR HARD DOWN ?
0028 07705 102030 HLT 308 YES, HALT 30B, "RUN" TO TRY AGAIN
0029 07706 027700 JMP START NO, TRY AGAIN FOR DISC READY
0030*

0031* CONSTANTS

0032+

0033 07707 102011 ADDRL OCT 102011—————— >OOT BXTENSION LORD ADDRESS
0034 07710 102055 ADDR2 OCT 102055

0035 07711 164000 CNT DEC -6144 \

0036 07712 000007 D7  OCT 7 START ADDRESS
0037 07713 001400 STCMD OCT 1400

0038 07714 000020 B20  OCT 20

0039 07715 017400 STMSK OCT 17400

0040* 9 NOP'S

0044 LST

0045+

0046 07727 000000 STAT NOP STATUS CHECK SUEROUTINE
0047 07730 107710 CLC DC,C SET STATUS COMMAND MOCE
0048 07731 063713 LDA STCMD GET STATUS COMMAND

0049 07732 102610 OTA DC OUTPUT STATUS COMMAND
0050 07733 102310 SFS DC WAIT FOR STATUS#l WORD
0051 07734 027733 JMP *-1

0052 07735 107510 LIB DC,C B-REG = STATUS#1 WORD
0053 07736 102310 SFS DC WAIT FOR STATUS#2 WORD
0054 07737 027736 JMP *-1

0055 07740 103510 LIA DC,C A-REG = STATUS#2 WORD




7905/7920 Loader ROM Program Listing (Continued)

0056 07741 127727 JMP STAT,I  RETURN .
0057+ -
0058* (SET UP DMA CHANNEL
0059*
0060 07 67776 DMA__ LDB DMACW GET DMA CONTROL WORD
0061 07743 106606 OTB 6 OUTPUT DMA CONTROL WORD
0062 07744 067707 LDB ADDR1 GET MEMORY ADDRESS

0063 07745 106702 CLC 2 SET MEMORY ADDRESS INPUT MODE
0064 07746 106602 OTB 2 OUTPUT MEMORY ADDRESS TO DMA
0065 07747 102702 STC 2 SET WORD COUNT INPUT MODE
0066 07750 067711 LDB CNT GET WORD COUNT €f———_ ONE TRACK
0067 07751 106602 OTB 2 OUTPUT WORD COUNT TO DMA ‘

0068*FALL THRU
0069* 7905/20 COLD LOAD COMMAND

0070*

0071 07752 106710 CLDLLC CLC DC SET COMMAND INPUT MODE
0072 07753 102501 LIA 1 LOAD SWITCH

0073 07754 106501 LIB 1 - REGISTER SETTINGS

0074 07755 013712 AND D7 ISOLATE HEAD NUMBER

0075 07756 005750 BLF,CLE,SLB  BIT 12=0?

0076 07757 027762 JMP *+3 NO,MANUAL BOOT

0077 07760 002002 SZA YES, RPL BOOT. HEAD#=0?
0078 07761 001000 ALS NO,HEAD#=1, MAKE HEAD#=2
0079 07762 001720 ALF,ALS FORM COLD LOAD

0080 07763 001000 ALS COMMAND _WORD

0081 07764 103706 STC 6,C ACTIVATE DMB

0082 07765 103610 OTA DC,C OUTPUT COLT LOAC COMMAND
0083 07766 102310 SFS DC IS COLD LOAD COMPLETED ?
0084 07767 027766 JMP *-] NO, WAIT

0085 07770 017727 JSB STAT YES, GET STATUS

0086 07771 060001 LDA 1

0087 07772 013715 AND STMSK A-REG = STATUS BITS OF STATUS#1 WORD
0068 07773 002002 SZA IS TRANSFER OK ?

0089 07774 027700 JMP START NO, TRY N

0090 07775 117710 EXIT JSB ADDR2,I YES,(EXECUTE LOADED PROGRAM @ 25555)
0091*FALL THRU
0092* THE NEXT 2 WORDS MUST BE THE LAST 2 WORDS

0093* IN THE BOOTSTRAP LOADER IN THE LAST 2 MEMORY LOCATIONS
0094 07776 000010 DMACW ABS DC

0095 07777 170100 ABS -START

0096 END




BOOT PROCESS
- CONTINUED

~ - $CNFX
x7600}—BOOT EXTENSION ] , ‘%
SCNFEX A
BP o
SAM EXTENSION | J
M GRAMS |
MR LIBRARY RTE
e PART
| MR BP 1 G 1 |
DRIVER PARTITIONS ] SYSTEM
| $CNFG (SAM) 1 TRKO DISC
RTE SECTOR 2

t ~ TABLE AREA Il
SDA

COMMON_
RTE

DRIVER PART #1

[ TABLE AREA | | o/s

BP

BOOT EXTENSION LOADS RTE FROM BASE PAGE THRU $CNFG.

CONTROL IS TRANSFERRED TO RTE AT $STRT WITH A JMP 3,1

$STRT SETS UP AND ENABLES THE SYSTEM MAP

$CNFG LOADS DRIVER PARTITIONS, MEMORY RESIDENT BP,

MR LIBRARY, AND MR PROGRAMS INTO MEMORY.

K. $CNFG MAKES SELECT CODE RE-ASSIGNMENTS, IN TRAP CELLS,
INTERRUPT TABLE, AND EQTS.

L. $CNFG SETS UP USER MAP FOR $CNFX AS A TYPE 3 PROGRAM AND

LOADS $CNFX.

S




oeanl
Tea2

;803
2004
anas
o026
poa’
2008
2009

eai1ad

2011
ea12
2013
en14
2015
PR16
2017
fR18
pe19
020
0021
enae
an23
pR24
an25
0026
go27

028
4M29
fpa3n
PR3l
nn32
nA33
2034
nA3Y
0a36
ned7
ne38
AR39
an4n
onat
ona42
ner43
PPa4
2045
nAa6
nea47
naak
pnea9
Presn
pad5
Pns52
153

54
ness
ars6
pns7
nesa

PO02w
PAOIw
ABQ4xn
noos
neaz
poo8
nevs
poto
po11
no12
pe13
not4
2A15
ue16
ne17
no18
7019
n020
021
na22
a02)3
no24
"e28
no2s8
2027
nA28s
hane9
na3e
n031
PN32

ae33
nad4
2033
nR3G
ne3y
"838
7039
7040
ne4l
na42
243
ne4d
2045

we46

naéaz7
A48
nRag
wase
a5y
ANs82
a5y
NAS4Aw
nass
AASEK
ans?
rA58
nR59

P7620
87601
o760
27603
07604
e76as
e7606
ereaz
@e7610
87611
w7612
#7613
27614
w7615
w7616
07617
07620
07621
87622
07623
a7624
a762%5
87626
07627
07630
87631
©7632
07633
A7633
87634
#7635
€7636
w7637
27640
v764}
P7642
27643
07644
27645
07646
w7847
07650
87651
87652
07653
7654
B7658
v7656
07657

A766@
w7661
©7662
N7663

©7664

963725
0A3300
073741
085509
106702
106602
263733
002003
102501
101046
213753
873733
163731
167731
213751
247733
053746
177731
837731
863731
833734
an2465
027614
w73758
083754
en64nm
170400
en7747

843743
873737
873733
vwa775ae
463758
wes5727
47755
vazaey
nAR166
A7773¢
w77734
1006047
203004
V43742
873724
2A3INQ4
N73725
n83741
am2m21
124003

243724
¢73741
wp2n2n
0n2420
043728

7908 BOOT EXTENSION

START LDA HIGH

LOQP

SLOAD

DDIV

CMA,CCE
STA RECNY
ERB

CLC 2

oY 2

LDA SC
SZA,RSS
LIA ¢

LSR 6

AND B7?7
STA 8C
LDA HDA,?
|.DB HDA,I
AND I0MSK
ADB SC
CPA 06
STB HDA,!
182 HDA
LDA HDA
CPA HDAJY

JMP
STA
LDA
cLe
DIV

LOOP
BENT
T#ACK

#HDS

EQu
ADA
STA
STA

we |
TBASE
CYLAY
CYLAJ
ADB BHDW
LDA BENT
BLF,BLF
ADB BENT
KSS
OCY 2166
STB HWDA
STB HDA3
LSL 7
CMA,INA
ADA BWDTK
STA P#uWDS
CMA, INA
STA N#uWNS
LDA RECNT
SSA,KSS
JMP 3,1

ADA P#uDS
8TA RECNT
SSA
CLA
ADA NHWNS

HIGH CORE ADDRESSC(INIT, AT 202118B)
SET DIRECTION BIYT

INIT CUUNT

1000028 IS LOW CORE ADDRESS

WITH OIRECTION BIT SET

SET MEMORY ADDRESS REGISTER

COMING FROM PAPER TAPE BOOT?
YES,GET CONTENTS OF 8 REGISTER

MASK SELECT CNDE OF pISC
SAVE IT
CONFIGURE I/0 INSTR FROM STYO

MASK OUT LOWER 6 BITS IN INSTR
CONFIGURE JINSTR FOR DISC SC

IS THIS INSTR IN 1/0 GROUP?
YES, THEN STORE IT BACK

MOVE ON TDO NEXT INSTR

ALL DISC I/0 INSTR CONFIGURED?
YES, SET A TO 3§ FOR SECTOR #
NO THEN CONFIGURE NEXT ONE

GET KELATTIVE TRACK/HEAD

aDD TRACK ZFRN TO GFY ABS, TRACK
SAVE FOR ADDRESSING

SAVE FOR ADDRESSING

ADD THe BASF HEAD ADDRESS

GET SFCTOR

PUT HEAD TN HIGH B AND

ADD THE SECTOR

SKIP OVER ADDRESS OF BENT

NDEFINE ADDR, OF BENT(INIT, AT 205
SET THE HEAD/SECTOR ADDRESSFS

SECTOR TIMES 128

AND SUBTRACT FORM

NUMBER NF WNARDS PER TRACK
SET POSTTIVF # WORDS

AND

NEG, # WOR(OS THIS
GEYT & LEFTY

IF POSITIVE

DONF, SN EXTT

TRACK

ELSE SET TO NEAD

SAVE REMAINING COIINT

NEXT TRACK

UsSt mIN, OF # ON TRACK NR
NUMBER LEFY
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ves9
naen
a6l
nne2
nA6d
A X
2065
nneb6
p067
APr68
rers9
hn70
A7
we?z2
©vaz3
"A74
pezs
w76
vaz?
w278
7n79
nABe
ars
hdw2
LN
rpr84
V'l 3s)
nes6
152 ¥4
reaun
AARY
rAagNn
gy
4092
7’93
neg4
PA9d
“wag96
nag7
2na8
rnyg9
r1a@
n1a1
hWiwn2
7143
SRR
“1lwvd
1w
vin?
Vw128
149
A B R
0111
f112
113
nt114
2115
"n118
w117
”n118

5-6

pRr6A
nne 1
L' d-Y]
PABI
PrB64
nae5
AN6E
nwee?
nA6S8
pA69
neze
naz
ne7ex
73
nez4
An7s
An76
neaz7
ner8
AA79%
7Y J.Y]
naBy
nes2
waBd
nAs4
nAass
A1)
NR87 «
pe88
AAHQ
r X1
NA9Y w
nA9e
Pn93
pr9dn
2098
nuyb
nev?
PAYR
ne9Q
wine
nial
wiy2
t103
ni1ad
n1a5
LB 1)
n1a?
n1g8
2169
n1§e
2111
nit2
113
nita
n11d
m"il6
Wity
r118
”119

Vw7669
L7666
7667
67670
07671
7672
w7673
27674
87675
w7876
0?7877
w7700

182702
102602
867742
160041
¥A1278
176700
17360
487744
103706
1a270@
006045
w2770

w7270}
w7702
w7703
w7704
©7705
27700

102300
227701
1P2106
257745
uwnazeael
W27R70

7707
87716
77711
27712
©77213
©7714
wr71d

173500
102342
n2771a
147502
213723
An2003
wer7ra21

w7716
07717
v772é

1211w
122231
war717?

w377584
vwar627

w7721
€?772%

A2723
7724
w7725
w2725
872726
w7727
w273
w7731
w7732
v7733
w773y
©w?734
v7735
w7736
87737
n77en
wr74}
hW7742
67743
7744
07745
€7746

Wwi74n0
177600
w77477

11392009
121200
#B77604
n77672
126000
BARPAQ

077713
107404
1024420
1714u7
wiapan
677672
077726
nAvARA
”77736
077740
102004
w7747 wAyRe2
27750 AONANA
#7751 17276

SILGOP

NSKie
DSK11}

D8K12

NSK13

STOMA

DSK14
DAK1S

DKS16

HLT31

0K

c174g
P&#wNS
N#WwDS
HIGH
wWAK -
SKCMpU
CYLAL
HDA
AD&RC
CYLAJ
SC
HNAJ
FILMg
RECMD
SHTAC
#WOTK
RECN]T
NRPRM
TRASE
AHDMA
ANEND
1006
#H0S
BHD &
IOMSK

STC 2

uTA 2

LDE D&PRM
LDA 1,1

SET L'MA FNR WNRND COUNT
AND SENT 17
GET THE CNMMAND

RAL,CLE,SLA,LRA IF SIGN BIT SET

CLC »

cYa 4,C
CPB A&®DMA
STC 6,C
STC @

SEZ,INB,RSS

JMP STDMA

SFS n

JMP wemi
STF 6

CPB ASEND
RSS

JMP SL.00P

LLTA o,C
SFS§ u

JMP wei
L18 @a,C
AND C1748B
SZA,RS8S
JMF OK

SWp
HLT 31R
JMP HLT31

182 T#ACK
JMP SLOAD
DATA AREA
UCT (7400
DFC =128
GCY 77477
EQL MERDS
0cY 11300
UCY 121200
ULCT 77604
ey 77672
OCT 1nennn
NOP
[ Y]
ucT
0] ol
ney
GueY
RNEC
vey
Uty
NOP
utY

CYLAD
77713
1m741:4
1722420
1n14en
6144
77600
77726

77736
OCT 7774nm
06T (e84
DEC 2

nOP

UCY 172776

SEND COMMAND IS COMMING
SEND THE COMMAND

IF DMA

START IT

ALLOW ATTENTION

IF NOT A COMMAND

DON'T WAIT FOR FLAG

WAIT FOR THE FLAG

STOP DMA IF NEEDED
END UF LOUNP?

SKIP TF END

NOT END ARQUND WE GN

GET STATUS 1
WAIT FOR FLAG

GET STATUS 2
ISOLATE

IF NQ ERRORS
CONTINUE

SWITCH A AND R REG, CONTENTS
ELSE HALT

TRY AGAIN

STEP THE TRACK ADDKESS
GO LGAD(A=z¢aSFCTOR ADDKESS)

CONFIGUREN TO BRL APDRESS
FINST TRACK#=M|)ST BF AT START+143

8 SURFACES
STARTING HEAD #



2119
fa129
121

C 122

.123
124
A12%
0126
0127
2128
20129

2130

2131
2132
2133
2134
2135
2136
2137
2138
2139
2140
n14}
142
#0143
8144
2145
2146
0147

( 1148

nige 07752
7121 97753
122 07754
123w

Bi124n

2125w

n126w

P127 07758
128 07756
a129 07757
7138 07760
2131 0776}
2132 07762
P133 87763
134 07764
2135 7765
7136 ©7766
137 ©7767
7138 87770
2139w

n140 07771
nl141 07772
n142 07773
B143 87774
ni44 07775
n148 @7776
0146«

ni47 @7777
Al4Bxn

n1se

002011
aaeaz7
oap00n

THE

paeno0
1021086
1a770@
ae6400
102301
072144
101045
0n2m1}
02620}
102077
026202
106601

162163
172152
036163
036152
036138
w26202

126141

SPCAD OCT 2a11

877
THACK

ocTy
NOP

77

FOLLOWING CODE IS EXECUTED WHEN THE
BOOT EXTENSION 1S ENTERED AY 20118,

BENT

NORCN
DRBOT

NOP
STF
CLC
CcLB
LIA
STA
LSR

6
2,cC

H
sC
5

SLA,RSS

JMP
HLT
JMP
ove

LDA
STA
182
182
182
JMP

JMP
END

NORCN
778
DRBOT
i

SPCAD,I
RECNT, 1
SPCAD
RECNT
P#wDS
DRBOT

CYLAL,I
START

JSB HERE FROM BBOL(INIT, AT 21668
CLEAN UP DMA

AND THE I/0 SYSTEM

ELIMINATE HLT 778

READ 8 REG,

SAVE 8 REG, CONTENTS

WAS BIT 5 OF 8 REG, SET?

NO, THEN RECONFIG, NOT REQGD

YES, THEN HALT TO LET USER SET 8
RELOCATE THE REST OF THIS BOOT
CLEAR S REG,

MOVE 128 WORDS TO BRL=128

DONE?
NO, GET NEXT WORD

YES,GO EXECUTE THE ROOTY
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A,

5-8

SCNFX

$STRT

$4222

$2222

$22272

$STRT

$SCLK

SXEC

BOOT PROCESS
COMPLETION
(SYSTEM START UP)

Redefine and remap SAM extension including up to 5
bad pages. Accept changes to partitions, program
sizes, and partition assignments. Record in memory

and optionally on disc.

Set up SAM by calling $RTN. EQT 1 thru EQT 6 on BP
contain SAM block addresses and sizes. EQT1l&2 are
SAM default Dblock. EQT3&4 are SAM extension and
ECTS5&6 are SAM in Table Area 1.

Disable interrupt system

Subroutine MPINT sets up remaining three maps, base
page fence, and MAT table linked lists.

Schedule FMGR to set up the file system.

Save 1D segment addresses of FMGR, L.RTR, EDIT, and
SMP .

Start the TBG and print “SET TIME".

Idle loop.



Pl

'LOADED AT 2011B

(@6372%) 0033080 273741

10¢5¢

n5374

063754
263758
A23In04
043724
16000y

Ly

227703
192300
227717
a77600
N14000

NN
nvbdaan

1u6omy

2 TRK

101046 213753
177731 A37734¢

oo64ep

100400

023727 047753
043740 073724
07374y Q02020

201278

"2 TRK

106700

(4]

1023¢0 227701

n27710

107500

037754 027627
§72 106000

162163

BOOT EXTENSION
RELOCATION ADDRESS

LU

115644
115644
115644
115644
115644
115644
1156844
115644

2 TRK
115644
118644
115644
115644
118644
115644
115644
115644

)4
n77726
{

76 02011
1025¢1 p7214a

172152

?

BOOT EXTENSION
ON DISC

SECTR = 2

ee5%500 106702 1066¢2 063733
@873733 163731 1687731 243751
P63731 B53734 002405 M27614
077747 Q43743 073732 273733
pe2001 277734 877734
203004273725 063741 002021
Bﬂ24u01243725 102702 102602

BOOT START ADDRESS (2055B)

NA2AAIw
047733% A &
273755eNW
B4773@»

172047 » 0
6
{246 G

103600 357744 103708 102700/ PR6A45w

?

JMP 3,I to $STRT

LWA OF RTE FROM BP THRU $CNFG

SECTR
12106
013723
217400
L LLLL 102400
0AeA0A A77736 A77743 1n2m0a
2ana77 AneRed GANAND 192106
101045 np2011 oFE2ZUT C
036163 A36152 Y6135 728202

{a1100

027672 1P35AAw/

172031+

101400
AARAA L w
1077¢0w
no6202«
126141«

/

>
A

/

113002 1m1220%/ T /

*

Fe 7

?
X
< ¢« <),

START RECONFIGURATOR HALT

(2166B)

BASE PAGE COPY

SECTR = 2

124073 Q45086 115621 115644 115644

115644
115644
115644
115644
115644
115644

11564%

—

115644 115644 115644 115644
1156844 115644 115644 115644
115644 115644 115644 115644
115644 115644 115644 115644
115644 115644 115644 115644
115644 115644 115644 115644
115644 118644 115644 115644

$STRT ADDRESS

(BIT 5 SET)

115644
115644«
115644
115844
115644w
115644x
115644
RAYAAA R

Je
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REMOTE PROGRAM LOADING

RPL

Id

RTE IS AUTOMATICALLY BOOTED WHEN POWER IS TURNED ON AND
THE LOCK/OPERATE SWITCH IS IN THE LOCK POSITION.

S-REGISTER BOOT INFORMATION IS OBTAINED FROM THE CONFIGURA-
TION SWITCHES MOUNTED ON THE CPU BOARD.

CONFIGURATION

| Yy V¥V VY

SWITCHES
S1.S8 1 1 oj1j0j01{1 0
%5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
S-REGISTER BITS
SWITCH FUNCTION
S1 7905/7920 DISC
OPEN POSITION SELECTS HEAD 000, REMOVABLE PLATTER
CLOSED POSITION SELECTS HEAD 010, FIXED PLATTER
ON 7905
9885 FLEXIBLE DISC
MUST BE IN CLOSED POSITION. ALL LOADING STARTS AT
TRACK 0, SECTOR 1
7900/7901 DISC
OPEN POSITION SELECTS FIXED PLATTER
CLOSED POSITION SELECTS REMOVABLE PLATTER
S2
$3 DECODES THE FIVE BIT OCTAL SELECT CODE OF THE INPUT
gg DEVICE (S.C. 10-37) SWITCHES SHOWN SET TO SELECT CODE
S6 11g (010012)
S7 IF RPL ENABLED, OPEN POSITION SELECTS ROM 10; CLOSED
POSITION SELECTS ROM 11
s8 OPEN POSITION RPL NOT ENABLED

CLOSED POSITION RPL ENABLED




DBUGR/CMM4






DBUGR FEATURES

Used to debug programs under RTE-IV

L R R

Symbolic or octal printout
Register examination and change
Memory search

Memory clear

Breakpoint

Map examination.
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DBUGR EXECUTION

* Relocating with program to be debugged

IN-LINE: FTN4,L,M
PROGRAM PROGA
CALL DBUGR [or CALL DBUGR(LU)]

Where LU = 1lu # of console if omitted,
LU is defaulted to terminal from which

the program was scheduled.
OR

WITH LOADR: *RU, LOADR, , %PROGA, ,DB

* Starting DBUGR

*RU, PROGA

START DBUGR « (DBUGR PRINTOUT)

(DBUGR IS READY TO ACCEPT COMMANDS)



DBUGR
SAMPLE PROGRAM
(SOURCE)

This program will be used for the DBUGR command examples

0001
0002
0003
0004
0005
0006
0007
0008
0009
0010
0011
0012
0013

FTN4,L.H

10

PROGRAM PROGH
DIMENSION IARYC1012
CALL DBUGR

I = 1¢

d = 3

Jd = 2HAB

X = 2.3
00 to 1
IARY (1)
CONTINUE
GO TO 5
EHD

1,10

non
—



DBUGR

SAMPLE PROGRAM
(MIXED LISTING)

PROGRAM PROGH

0002

0003

0004

0005

0006

0007

0008

0009

0010

001t

0012

0013

DIMENSION IARRY(10)
CALL DBUGR
IARY
00012 000000
00013 000001X
00014 000015R
S1 =10
00015 000002X
00016 000017R
Jd = 3
00017 000050k @5
00020 000051R
JJ = 2HAB
00021 000053R
00022 000052R
X = 2.3
00023 000055R
00024 000054R
DO 10 I = 1,10
00025 000003X
00026 000060R
00027 000004X
60030 000056R
00031 000062R
00032 000051F
IARY(I) = 1
00033 000051R
00034 000063R
10 CONTINUE
00035 000064K
00036 000051F
00037 100064R
GO T0 S
00040 000051R @10
00041 000062R
00042 000051R
00043 003004
00044 000050R
00045 002021
00046 000033R
END
00047 0000L7R
00050 000012
1
00053 000003
JJ
00055 040502
X
00060 044631
00061 115004
00062 000001
00063 177777R
R.001

BSS
NOP
JSB
DEF

JSB
DEF

LDA
STA

LDA
§TA

LDA
STa

JSB
DEF
Jss
DEF
LDA
STA

LDA
ADA

STA
LDA
STA

LDA
ADA
STA
CMA
ADA
SSA
JHP

JMP
ocT
BSS
ocr
BSS
ocT
BSS
ocT
0CT
ocr
DEF
BSS

000128

CLRID
*¥-2+0000328B

DBUGR
*-4+000058

000508
I

000538
J

000558
JJ

.DLD
000608
.DST

X
000628
I

I
000638

A.001
I
A.001,1

I
000628
1

s INA
000508
+RSS
000338

@5

000012
000028
000002
000018
040502
000028
044631
115004
000001
777?778
000018

*NOTE: These offsets maybe used along with the program’s load address to

determine the final relocated address of each instruction. For example the final
address of the “STA A.001"” instruction would be 26002 (see PROGA load map)

+35 or 26037.



DBUGR

SAMPLE PROGRAM
(SYMBOL TABLE)

FROM COMPILER

SYMBOL TABLE

HAME RDDRESS USAGE TYPE LOCATIOH
e1o 0004 0R STATEMENT NUMB
@3 00017R STATEMENT NUMB
CLRID 00001X% STATEMENT FUNCTION REAL EXTERMNAL
DBUGR 00002X STATEMENT FUNCTIOM RERL EATERNAL
1 000351R VARIABLE INTEGER Local
IARY 0000 0R ARRAY (%) INTEGER LOoCwal
J ' 00032R VARIABLE INTEGER LOCaL
Jd 00054R VARIABLE INTEGER LOCKL
X 00056R VARIABLE REAL LOCAL
(LOAD MAP)

PRUGA 20ty enuknn

CLRID  20uk/ 2870 75079 249GReinM A

NRilGR 20pn70 33734 92167 =1 5A785 REV 1EA8 782214

LublY 33735 34pnd  94n67«1603% WEV 1K2S 771117

IFRRA 34000 3d4-34g Q740 7=16A38 REV _ 1845 774621

9 PARES RELNCATFY
/LOAPRIPRNGA  nEADY

5 PAGES PFA'D Ni) PAGES EMA

/LOADRIRENT

NOTE: The address of each variable maybe found by adding PROGA'’s load
address (26002) to the variables offset from the symbol table.
For example:
J 26002+52
IARY 26002+0

26054
26002
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CONVENTIONS FOLLOWED IN THE

DBUGR EXAMPLES

User inputs are underlined.

CR Carriage return
LF Line feed (“Control J* on 2645/2648)
[] Input control character which is not echoed
AN Escape (or ALT MODE on some terminals)
377 Octal number
377. Decimal number
(BREAK POINTS)
n\ B Set the breakpoint at location n and clear the previous breakpoint.
When the breakpoint location is encountered, control is transferred to
DBUGR prior to execution of the instruction. Only one breakpoint is
allowed at a time.
\.P Proceed with program execution until the next breakpoint
n\ P Proceed until the breakpoint is executed n octal times.
\T Execute or trace the current instruction and break (single-step)
n\T Trace (single-step) the next n octal instructions and break.
n\G Continue execution at location n
\B Remove the breakpoint
where,
\\. = ESCAPE
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DBUGR EXAMPLES
(BREAK POINTS)

*RU,PROGA

START DBUGR

26002+34\B - set breakpoint in “do loop”
A\P - proceed

26036(ADA 26065) 1 115004 160010 114011 0 [CR]

(reak iructon) ( A ) (res.) (ré(g> (reyg> <rEeg>

(point address) reg. reg.
printout when breakpoint encountered

3\ P - break after 3 executions of the breakpoint instruction
26036(ADA 26065) 4 115004 160010 114011 2 [CR]
breakpoint encountered again

NT. - execute one instruction
26037(STA 26066) 26005 115004 160010 114011 2 [CR]
AL - execute three instructions

26040(LDA 26053) 26005 115004 160010 114011 2
26041(STA 26066,I) 4 115004 160010 114011 2
26042(LDA 26053) 4 115004 160010 114011 2 [CR]

26002+20\ B - reset breakpoint

26002+17/G - begin execution at 26021

26022(STA 26053) 12 115004 160010 114011 2 [CR]

\B - remove breakpoint

\P - proceed

END DBUGR - program continues execution no longer under DBUGR
control



DBUGR COMMANDS
(MEMORY MODIFICATION)

n<s:
n/
[CR]
n [CR]

(LF]

" n [LF]

n “[CR] or n" [LF]

Define the symbol s as the value n
Print and open for modification location n
Close the open location

Store n (assembly instruction or octal constant) in the
open location

Print and open the next location

Same as n [CR] and also print and open the next
location.

Same as above except n is interpreted as one or two
ASCII characters.



EXAMPLES
(MEMORY MODIFICATION)

:RU,PROGA

START DBUGR

26002 <R1:[CR] - set “R1” equal to PROGA'’s load address
(26002)

R1+34\ B - set breakpoint at an offset of 34 into PROGA
(26036)

S - proceed

R1+34(ADA R1+63) 1 115004 160010 114011 2 [CR]

R1+52/ 3 7 [CR] - display and change “J” to 7

R1+52/ 7 [CR] - display “J”

R/ 0 [LF] - display “lIARY(1)”

R1+1/ 0 2\P - display “IARY(2)” and break after 2 breakpoint
instructions

R1+34(ADA R1+63) 3 115004 160010 114011 2 [CR]

R1/ 1 7 [LF] - change “IARY(1)" to 7

R1+1/ 2 [CR] - display “IARY(2)”

26002/ 7 CD” [LF] - change “IARY(1)” to “CD”

R1+1/ 2 [CR] - display “lIARY(2)”

R1+21/ LDA R1+53 CLA,INA [LF] -change to CLA,INA instruction
R1+22/ STA R1+52 STA Ri1+54 [CR] -change to store into “JJ”
R1+21/ CLA,INA - verify change




- DBUGR COMMANDS

A Print and open the previous location
*/ or ./ Printand open the current location
0/ or 1/ Print and open the A or B register
\\M+1/ Print and open E and O registers
N\M+3/ Printand open X register

\M+4/ Printand open Y register



-/

R1 1/

R1 + 2/
R1 + 3/
A

R1 + 2/

R1 + 1/

¥
J
AN

JSB 10041

EXAMPLES

2 (LF] —
03 [LF] —
04 [CR] —

3n -

2 [CR] —

M+4/ JSB 11,1 —

display “IARY (2)"

set “IARY (3)"to 3

set “IARY (4)" to 4

display previous location

“IARY (3)” and previous location

“IARY (2)”

JSB 1003 [CR]— display and change B register

JSB 1003 [CR] — display current location

display Y register



NS

COMMANDS
(PRINT MODE)

Set print mode to symbolic instruction (default)
Print the last quantity typed as an instruction
Set mode to constant

Print last quantity as a constant

Set mode to ASCII characters

Print last quantity as two ASCII characters

Change the output radix to n



EXAMPLES
(PRINT MODE)

w_s/ LDA 10,l [CR] — display X register

= 160010 [CR] — display X register as a constant

R1+54/ ADA 502 [CR] — display “JJ”

! AB" [CR] — display “JJ” in ASCII

‘_\_C — change mode to constant

R154/ 40502 ' AB" ! ADA 502 — display “JJ” all three modes where 40502
octal = “AB” = ADA 502.

16 = 16 16. = 20 [CR] — convert 20. to octal

10\ R — setoutput radix to 10

16 =14. 16. = 16. [CR] — convert 16 to decimal

255 = 365. — convert octal to decimal



CMM4

INPUT FUNCTION

ID
Eu
DR
LM
XL
IN
TA
TR
XT
LP
DP
PG
PP
LL
P
Xp
F/
XF
LI
01l
LE
nL
DM
0s
MS
NS
Fe
/E

LIST ID SEGMENT

LIST EQY ANYU EXTENTS

LIST DEV REF TABLE

LIST MEMORY

LIST MEMORY (SYSTEM MAP)

LIST INTERUPT TABLE

LIST TYRACK ASSIGNMENT TARLE

TRACE L1ST

TRACE LIST (SYSTEM MAP)

LIST DISC RES PROGRAM

DISPLAY INPUT IN QOCTAL DECIMAL & ASCII
LIST ANY LOCATION IN PHYS MEMORY
MODIFY ANY LOCATION IN PHYSICAL MEMORY
CHANGE LIST DEVICE

PATCH MEMORY

PATCH MEMORY (SYSTEM MAP)

FIND A VALUE [N MEMQORY

FINO A VALUE IN MEMORY (SYSTEM MAP)
LIST ENTRY POINT

REPURT DISC DICTIONARY ADDKESS OF AN ENTRY PDINT
LIST ALL ENTRY POINTS IN SYS

LIST DISC SECTOR

DISC MOD ANY LU

DISC SEARCH

MOVES DISC SFCTORS TN ANOTHER NISC AREA
SET # OF StCTRS PER TRACK

F18PILLAY PAST ISA #0UDS

OR EN OR EX TD EXITY

FOR MORE INFO DO A 727?2,INPUT
A PK AFTER THE INPUT GIVFS A PACKED L ISTING



I10,PROGRAM NAMF

IDISEGMENT NAME

ID/,NUMBR ®» ALL ID'S IN SYSTEM

.OR USE IDPk,

EJsNUMBR

EQ,NUMBR,NUMBR GIVES EQTS INCLUSIVE
OR USE EQPK,

DR,NUMBR

DR,NUMBR,NUMBR GIVES DRT ENTRIES INCLUSIVE
OR USE DRPK,

LM,)ADDRESS

LM,ADDRESS,# OF WORDS

OR USE LMPK,

XL»ADDRESS (SYSTEM MAP)

XL, ADDRESS,# OF WORDS (SYSTEM MAP)
OR USE XLPKk,

IN,NUMBR

IN/NUMBR,NUMBR GIVES INT TABLF ENTRIES INCLUSIVE
OR USE INPK,

TA o

TA,LU ®

TALU #,TRK #, # OF TRKS

OR USE TAPK,

TR,)START LOCATION,LIST DELIMITER
XT,START LOCATION,LIST DELIMITEN
LP,PROG NAME,REL ADDRESS

OR USE LPPK,

DP,VALUE,w, VALUE

DP,VALUE,/,VALUE

DP s VALUE )+, VALUE

DP'V‘LUE,'.V‘LUE

PGy PG#,0FFSFT,&# DF WORDS

Nk USE PGPK,

PP, Pi:®, DFFSET, NEW VALUE

OR USF PPPK,

LL/LIST LU#

P, ADPRESS ,NEw VALUE

XP, ADDRESS, VALUE (SYSTEM MAP)
F/)VALUE TO FIND,START ANDRESS,®# OF WNRDS
XFP,VALUE TO FIND,START ANDRESS,# NF WHRNS
LIJENTRY POINT NAME

DIJENTRY POINT NAMF

LE

DLsLU,TRK,SECTR, ¥ OF SECTNRS

OR USE DLPK,

oM DISC MOD <INTERACTIVE>
DS,)LU,TRK,VALUF TO FIND
SOURCE 183 NESTINATIOUN IS¢

MS, LU, TRK,SECTR, LU,TRK,SECTR,% (F SECTRS






OPERATOR REQUESTS






ENVIRONMENT BEFORE A KEY IS PRESSED ON THE SYSTEM CCNSOLE

System
System
System

RTE 1is

*ON,XYZ

console is in input mode.
console select code (SC) is 15.
console driver is DVROS.

idle (no executing programs).
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OPERATOR COMMAND PROCESSING

EXECUTION SUBROUTINE NOTES
CALLS

-t o @D o 0o o am - - - - - . o -

SCIC(RTIOC) Entered by depressing a key on the console,
since DVROS5 (and DVR0O) leaves each terminal
with its device control flip-flop set.
Interrupt causes instruction in trap cell
location 15 to be exexuted (JSB $CIC,I).

Save machine state, turn off interrupts, etc.

Use interrupt and EQT tables to find the
driver continuation/completion address.

DISCUSS TRAP CELLS & INTERRUPT TABLE

C.05(DVRUD5) Set "OPATN" to tell system that operator
wants service.

SCIC 1f console is not busy (OPFLG):

STYPE (SCHED)
$XSIO(RTIOC) Request GVRO5 to output "*",
$XSIO Regquest DVRUS5 to read operator input and

return to TYP1l0 upon completion.

SXEC(DISP) RTE idle loor (or resume execution of the
interrupted programs).

Prompt ("*") is output
Operator inputs: "On,XYz"

SC1IC Save machine state, etc.
C.05(DVRUYDS) Detect end of input line and completion
of 1/0 reguest.

IOCOM ($CON1) Remove I/0 request and jump to completion
aadress.



EXECUTION SUBROUTINE
CALLo

$MESS ($M5G-
SCHEL)

SPRSE

NOTES

Clear "OPFLG" (system console not busy)
Operator command processor

Parse the request "On,XYzZ"

DISCUSS

KEYWORD BLOCK

M0100
TTNA

MU1l0U
PLOAD

SLIST (SCHED)

TYPLO

SX5I0

s
>
I
e

X001

ON, XXXX processor
Find ID segrent address of XYiZ

See if rrogram is dormant

5tore parameters (Pl-P5) into ID segrient.

Scheuule* the srogram by cnanging its state
anc¢ adding to the scnedulea list.

vUutput message 1[I necessary
See 1f any vrograms are ready to pe executed,

Disnatch* oDrogram »Y4 for execution.

*I'ote the aistinction made 1in RTE between scheduling and dissatching

a projram.,
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INTERRUPT
TABLE

6

7

10

1

““ON,XYZ’’ TABLES/LISTS
(INITIAL CONDITIONS)

EQT

12

13

14

15 |EQT 2 ADDRESS

1

1.05 ADDRESS

C.05 ADDRESS

—

—

13
14
15
16

1D
SEGMENTS
1
2
|
2
@
°
3 °
X Y
z b
DVR@5 b b
-
L]
= C .
[}
4
O
.
°
.
°
hd %

SKEDD

(1711)

7-4




$CJIC ($CI1C0)

TEST AND
DISABLE
INTERRUPT
SYSTEM

!

SAVE MEM STATUS

4

GET INTERRUPT SC (LIA 4)

YES§-SC=5

CLEAR INTERRUPT
FLAG ON SC

I

SAVE A, 8, 0, AND
E REGISTERS IN
1D SEG.

PRIV.CARD
IN SYSTEM
?

SET CONTROL
ON PRIV. CARD
HOLD OFF
HIGHER §C 'S

'

CLEAR CONTROL
ON DCPC1 +2
(DISABLE
COMPL. INTERR)

1

ENABLE
INTERRUPT
SYSTEM

(STFa)

cice

VIOLATION
ADDR.
BT 15=1




©

SAVE X,Y REG.
IN USER PARTITION
+ POINT OF
SUSPENSION IN 1D SEG.

INTERRUPT
sC=?

MP OR DMS

ALL
OTHERS

YMG

INTERRUPT

Pl I TABLE CONTENTS
“ILL = EQT. ADDR.
MESSAGE INT XX ;

PROGRAM ID SEG
ADDR

GET PROG.
STATUS
FROM ID SEG

DORMANT YES
?

$LIST

LINK PROGRAM
TO SCHEDULE
LIST

“SCO3 INT
XXXXX"




ALLOCATE

SETEQ

SET UP EQTI-
EQT15IN
BASE PAGE(BP)

]

$DRVM
ET UP APPROPRIAT
MAP FOR DRIVER
SAVE CURRENT MAP

SET DEVICE
TIME OUT

y

JSB C.nn
ENTER DRIVER
CONT./COMP.
SECTION IN
USER OR SYSTEM
MAP

RETURN

1/0 | CONTINUATION

$RSM

RESTORE USER
MAP TO PRE-
DRIVER STATE

“OPATN"
FLAG SET
?

OPERATOR
ATTENTION

ANY STATE
CHANGES BEEN
REQUESTED
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1627

- ON, XXXXX COMMAND MESSAGE, PROCESSOR

WV R 2 222X L R EE-2-0 -2 2220 E R R R R 2222 -2 - X

1e?2q%
16204
162]«
1532+
LERE
1534 %
1235%
1534%
1627+
je23+#
1539#
184 Q%
1541 %
16424
1543%
1R44%
1Ra4a8#
12669
185647#
1R4RK#
18494
1EENH#
a5
1669%#
15634#
1554%
1oags
1ecA®

ONTTHY e XX XXX

ONTTHT o XX XXX e NDW

ONIFTHI o X¥XXX9P1loeeoeoPh
ONTTH) o XY XYY eNDOWoePl o eee9PS

THE ON RFQUEST FUNCTIONS AS FOLLOWS:
IF NC RESOLOTION CODEs THEN PROGRAM SCHEDULED.

IF =NOW= OPTTON,

THEN ENTER PROGRAM INTO TIME LIST

AND SET TIME VALUES TO CURRENT TIME PLUS 10 MsSC

IF NOT

ONE 0F ABOVES

AND TIME VALUES ARE ZERO THEN"

PROGRAM FUNCTIONS SAME AS =NOW- DPTION,

IF NOT ONE OF ABOVES

AND TIME VALUES ARE PRESENT,

THEN PPOGRAM IS ADDED TO TIME LIST.
NNTE: 1)ALL THE ABOVE OPTIONS ALLOW PARAMETERS TO BRE
OASSFND TO THE PROGRAM., THESE MUST BE ASCII
DECIMAL NUMBERS WwHICH ARE CONVERTED TO BINARY

AND STORED I

N ID SEGMENT TEMP AREA. UPON

EXECUTIONs THE 3 REGISTER WILL POINT TO TEMP,

J2 T 5 PARAMETERS MAY BE INPUT,

METFRS ARE I

IF NO PARA-
NPUTs THE TEMP AREA ARE ZEROS BRUT

R REGISTER WILL STILL POINT TO TEMP,. AREA
THE BAROVE NPTIONS wILL ALLOW THE ORIGINAL
SCHEDULING STRING TD BE SAVED(UNLESS 'IH®
1S SPFCIFIED OR THERE ARE N0 PARAMETERS).
THZ SCHEDULED PROGRAM MAY RECNOVER THIS STRING
#4ITH AN EXEC 14 CaLL.

VER Tt g P dr a3 2 2 s b p S 3b 3H 2 B S e et 2 2 S AP SRR B S S IR B e S PRI TP S B S L ST LIPS I P2

yEERR%
16&Q
1340
184
1RRP
16813
1R¢e 4
15e8
1564/
1867
X3
1669
1870
187
1872
1273
1874
175
157+«
1577
157¢#
18749
1850
184a]

111ka
N11RKS
(11165
011RT
1170
e 71
nyv7°
01173
1174

11748
01175
(AR
n12nn
n1201
ny-02
n12n3
n1204
n1zns
nyzone
nNYzn7
me1o
01211

N 74042
1A6605Q
anNK\e2?
NNANA]
nn2007
W274702
N17550R
nn20n07
NPR6T107

N172670
NARANATX
NGANCAR
1600061
n01723
0120722R
9N2002
n27210R
N1A032X
0nnn3nl
N2AHT0OR
ANANNG
NARP03AR

MO100

M0O10S

“N110

JSA3 TTMmAM
LODR wWCTATo ]
23 e PR
S51eFCQ

<74

JM2 M0a0s
J3S3 <717
SZAa

Ju2 mcex

JS3 FLOAD
Ld3 vNRK
AD3 N17
LDA KT
A_LFoeRAR
AND N7
SZa

JUP mMn11n
JS3 @ TST
NCT 30}
JU2 MQFX
NS

LDA CP?

FIND IND SEGMENT ADDR
IF N0 PARAMETERS
BIT IS SETe THEN
ILLEGAL STATUS.
CHECK IF PROGRAM NDORMANT
ILLEGAL STATUS ERRAOR
CHECK QUT THE PRNGRAM SIZE
IS IT 0K 7
NOs FLUSH HIM !

50 TO PROCESS COMTROL PRAMETERS
COMPUTE RES/T/MHLT ADDR

CHECK RESOLUTION CODE
NONEs SO GO TN SCHED NOW
SCHEDULE PROGRAM

RETURN

SET B FOR $HONTM
IF ASCII



SXEQ ($XCQ)

ANY PROGRAMS

YES

+{ ABORT

TO BE SET
DORMANT
?

ANY
STATE CHANGES
BEEN REQUESTED,

ANY

PROGRAMS ON
SCHEDULE
LIST

SET EXECUTING
PROGRAM FLAG
“XEQT”' YO #

|

SET POINT OF
SUSPENSION
TO “IDLE”
($IDLE)

v

$227Z+0

NO

+={ S$IRT

CONTINUE
CURRENT
PROGRAM

YES

X0010

IRT

TURN ON MP +
INTERRUPTS. ENABLE
' USER MAP.

PROCESS
SCHEDULE
LIST
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OPERATOR COMMAND PROCESSORS

COMMAND PROCES SOR ENTRY POINTS REMARKS
ACCESSED
RT M0070 SOTRL SETS CALL TO $SDRL
SSDRL SCANS TAT, RELEASES TRACKS
ON M0100 SLIST IF NO TIME PRAMS THEN SCHEDULE
PROGRAM, IF AVAILABLE.
SONTM IF TIME PRAMS THEN SET START TIME
$TADD ADDS PROG TO TIME LIST
OF (,0) M0200 SABRT SOFT ABORT
$TREM KEMOVE FROM TIME LIST
SLIST SET DORMANT
OF(,1) or $IOCL IF 1/0 susp, CLEAR 1/0
OF (,8) SABRT HARD ABORT (OF,1)
STREM REMOVE FROM TIME LIST
$SDRL RELEASE DISC TRACKS
$SYMG ABORT MESSAGE
SDREL RELEASE PROG’S TRACKS (OF,8 ONLY)
Ss MO0300 SLIST PUT IN SUSPEND LIST
GO M0400 SILST ILLEGAL STATUS MESSAGE
SLIST OR PUT IN SCHEDULED LIST
ST MO500 SCNV1 FORMAT MESSAGE PARAMETERS
PR M0650 SINER ERROR MESSAGES
SLIST RE-LINK THE PROGRAM
1T M0600 SINER ERROR MESSAGES
SETTM SET TIME VALUES IN ID SEG
STREM REAOVE FROM T-LIST IF RES =0
TH 10700 STMRQ DOES ALL THE WORK
SINER ERROR MESSAGES
SETTM SETS TIME VALUES IN CLOCK
DN M0800 SIODN DOES THE WORK
SIODN SINER ERRCR MESSAGES
SCVEQ GET EQT ADDRESS
SLIST WAIT LIST FOR PROGS USING DEV.



OPERATOR COMMAND PROCESSORS (cont ‘d)

- COAMAND PROCE5SOR ENTRY POINTS REMARKS
: ACCE5>SED
up $IOUP SINER ERRORS
SCVEQ GETS ZQT ADDRESS
$SCD3 RE-SCHEDULE WAITING PROGS
SLIST PUT IN SCED. LIST
XJPIO UP LU'S ASSOCIATED WITH THIS ECT
SXXUP LINK AN I/0 QUEUE ONTO THIS EQT
LINK LINK AN I/O REQUEST ON THIS EQT
DRIVR INITIATE WAITING I/O
$SYMG CIAG. MESSAGE IF STILL N/A
LS 410960 SINER ERRORS
LG 10970 SCREL RELEASE CURRENT TRACKS
$DEEQ ALLOCATE NEW TRACKS
TI MO750 STIMV GETS TIME VALUES
$CNV1 FORMATS INTO OUTPUT MESSAGE
3R M0725 DOES ALL THE WORK
AB MOY5U SABRT S50FT A30RT, ENTERS OF OR BR
$TRE" FPEMOVE FROM TIME LIST, REFEP TO
OF OR %R PROCESSING
SLIST SET IN DOMANT LIST
RU 04038 $521IT CHECK PROGRAM VS. MAX PARTITIO!Y
SLIST 5I28. BS5CHETULE PROGRAM
BL 3LIM SCNVL FORPMAT MESSAGE
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COMMAND

LU

EQ
TG

SZ

AS

UR

71-12

OPERATOR COMMAND PROCESSORS (cont “d)

PROCESSOR

M0850
M0900
M0990

SIZE

ASIGN

URESV

ENTRY POINTS

ACCESSED

SLUPR
SEQST
SCHTO

SZCHK
$SZIT

SZCHK
$SZIT

REMARKS

| --- PROCESSED IN OCMD4 MODULE

l
———

CHECK SIZE CHANGE GET
GET PROGRAM SIZE PARAMETERS

VERIFY ASSIGNMENT
GET PROGRAM SIZE PARAMETERS

DOES IT ALL



PROGFAM LISPATCHING

PARTITICN ASSICGNMENT






MEMORY ALLOCATION TABLE
(MAT)

MAT | '  MAT MOTHER FREE
| —— PARTITIONS
ADDRESS L SMATA TR _‘ :
) 1 $CFR
RT FREE . ENTRY,
PARTITIONS -$SRTFR .
.(incrcaging size linked)
MOTHER ALLOCATED
3 PARTITIONS
RT ALLOCATED | 4 = CHPR
PARTITIONS | l RTPR
(program priority linked) | { 5 |
PRIORITY 6
LINKED <
SIZE — LINKED 7
BACKGROUND 8
FREE PARTNS. $BGFR ’ ALSO:
9 1 RT/BG/MOTHER
DORMANT LISTS
A 10 { RTDM
BACKGROUND Eame—
ALLOCATED | BGPR 1"
PARTITIONS ! ;
12
‘——1 BGDM
13
[
$MNP = # PARTITIONS ° . 4-—-{ CHDM

(NOTE: _rusgh_eaq_s'.'re kept in Table Area 2 and DISPM)

: @ |ast entry points to
start of allocated list

® priority linked




MAT ENTRY

1514113} 12|11|10 |9 8| 7]|6]|5|4]3] 2 0
WORD
0 Linkage pointer to next entry (-1 if undefined partition)
1 Priority of current resident program
2 Current resident’s 1D-segment address
3 M D Beginning page of partition
4 R |C . | Number of pages in partition (-1)
5 RT
6 Subpartition Link Word (SLW)
D = Resident is dormant — save resources, serially reusable, or operator suspended
M = Mother partition
R = Partition is reserved
C = Partition is part of a chained mother partion
RT = REAL TIME PARTITION
S = Program’s dispatching status
0 - Read in progress
1 - Program is resident
2 - SWAP out or segment load in progress
3 - SWAP out complete but program still resident
4 - Subpartition swap-out started for mother partition
5 - Subpartition swap-out completed. Mother cleared.
“NORMAL" sequence: 2,3,0,1
#s
SLwW

= 0 - Partition not a subpartition
= Next subpartition
= Mother partition if partition is last subpartition

]




CHPR

SAMPLE MOTHER/SUBPARTITION
LIST THREADING IN MAT

MAT
PARTITION
ENTRY
1
o o= v o0 > > = - .
{
M=1 2
C=1 X PAGES
[]
3
C=1 X1 PAGES
0
4
C=1 X2 PAGES
5
6
p - A

NOTE: X > X1 + X2
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RTDM

$RTFR

SAMPLE LIST THREADING IN MAT

RT
DORMANT LIST

IF DORMANT LIST

EMPTY

— %1 RTPR

RT
ALLOCATED LIST

PTN PTN o o
2 5

PTN

PTN o o PT1N ]

RT

FREE LIST

PTN PTN
t

PTN




SAMPLE LIST THREADING IN MAT

CHDM

MOTHER

DORMANT LIST

{F DORMANT LIST

PTN o
2

PTN
3

$CFR

EMPTY

MOTHER
.FREE LIST

5
(
‘

PTN
7

PTN

. .

i

— =31 CHPR

MOTHER
ALLOCATED LIST

PTN o1 1 PTNO
4 12
PTN PTN 7>

PTN




'
x
o
p o}
o

- a oo
Nee DO®NOU DN

WORD

/ﬁ\
OV BNYOOA N -

8-6 38

- LOCATION

24317
LOCATION
24336
24337
LOCATION
2435¢
2435}
LOCATION
7274
27275
27276
27277
273m¢
27301
27302
27323
Q7504
273095
27306
273a7
LOCATION
235m0
235m1
235m2
235m3
23504
235¢3
235m6
23507
23510
23511
23512
23513
23514
23513
23516
23317
23%20
23521
23%22
23523
233824
23525
23526
23327
23530
23531
23532
23533
23534
23333
23536
235y7
23540
2354}
23542
23843
23544
23545

"VALUE (8)

23300 —— SMATA
VALUE (8)

" MAT EXAMPLE

23534 ——$BGFR - e
) $RTFR
VALUE(S8) . - - o
23525 $CFR
{7 —— $SMNP
VALUE(8) o - -
23552 — BGDM
23509 —==BGPR - - T
24336 ; '
27275 e -
27274
27302 ———RTDM .
) RTPR :
243%2
7387 |
27306 |
27307 ——CHDM
® ——— CHPR
VALUE(8) _
23543 -
77777 :
17612 39 23546 106
ss 40 23547 6
. - . 41 23550 1
1 42 23551 23552
@ 43 23552 272758
") a4 23553 24
\ a5 23554 17202
17554 48 23555 2my1s -
57 a7 23556 25
o — 48 23557 f -
$ 49 23560 23561
e 50 23561 ) B
3507 51 23562 ) B
132 82 23563 2
17714 : 53 23564 143
84 54 23568 34
g — —— 88 R3566 e — —
$ 56 23567 235258
e - . %9 23570 177777
) S8 3571 )
82 . 59 23572 e
e T 1 ee 23573 e
LY.} 2 ! 61 23874 "]
109 1 62 23575 0 — -
1 [ 83 23576 ")
23534 R ! 64 23577 17727277 __
23561 8% dcee 0
62 L 23601 0
2 87 23602 e
7 68 23603 "
6 —— : 69 2364 e
1 70 236505 [}
23843 ,___Ua___mwwi 74 23606 127777 - -
23818 72 23607 0
132 e 7 A LU b _
1714}



PR SO N e

BT
" WORD

: WORD

—_— s

-

WORD

1

i
?

{
2

=

o

D e oo o

ON= QOO NYNRABOLEULN -

Lo B N N/ N WZN ¥

prasees QN T N R LTS 1 . o
- LocATLON ‘m;uztai! -

24317 23500 — SMATA /
LOCATION VALUE(S)

24336 ] $BGFR

- 243y @ —§— SRTFR

LOCATION VALUE(S)

24350 "]

24351 17 SMNP

LOCATION VALUE(S)

27274 27275 BGDM

R72786 23500 BGPR

27276 24336

27277 27275

273a0 27274

27301} 27302 -RTDM

27302 ] =RTPR

27323 24350

27304 27307

27305 27306 ,

27306 27307 CHDM

7307 23525 CHPR

" LOCATION VALUE(S)

23300 23516

23501 77777 i s

23502 176812 39 23846 gosesé

23503 85 40 23547 40006

23504 $ a1 23550 e
23568 1 42 23551 23552

23506 ) 43 23552 23864

23507 "] 44 23583 120 — ———
23510 1 45 23554 0

23511 17881 46 23555 115 —
23512 57 47 23556 40025

23513 4 48 235587 ]

23514 1 49 23560 233561

23518 "] -1 2356} e

23516 3807 St 23562 ]

23517 132 52 23563 e

23520 17714 33 23564 143

235214 84 B4 23565 40034

23822 12 1] 23566 e
3823 [l 86 238687 2385238

23524 e 57 23570 177777

23525 0 88 238714 e | )
23526 62 59 23572 e !

23827 goeases 6 23873 e
23530 100277 64 23874 o !

23531 40100 .} 23575 e

23532 1 83 233876 o

23333 23534 64 23877 1772277 )
23534 23507 :: :::ag 8

23538 132 o ] ;

23836 [ ] : 87 23602 e

233%7 144 E ] ) 23603 ] {

23540 40006 3 89 23604 ]

235414 'y 14 23608 (]

23542 23543 1 7 83606 177777

23843 27878 14 ] 23697 2 8-7
23544 ) . %Y e

23548 (I "

vl sk ikind . ONEAEIIPLR L i )

"{EMA PROGRAM RUNNING)

S e




1.

L

PROGRAM

CURRENTLY

EXECUTING
?

RESTART

GET NEXT
PROGRAM TYPE:
DISC RES.

MEM. RES. 1D WORD 15, BIT 0-3

MEMORY
RESIDENT
?

YES
DISPATCH

WAS A
PARTITION
SPECIFIED AT
LOAD TIME

GETPTN. # ID WORD 22, BITS 05
ISIT ves |
AVAILABLE DISPATCH
NO
S MAT ENTRY, WORD #3
:7_2?:3:’ VES DISPATCH
RESIDENT,
NO
s STATEPRIORITY, MEMORY LOCK FROM ID

RESIDENT YES
SWAPPABLE OR DISPATCH

[
ASSIGNED ‘I‘O SUBPART, 1
IS MOTHER S'Y‘V(A.’APPABLE

TRY NEXT
X0035) prOGRAM IN
($XEQ) ) SCHEDULE LIST

SWAPPABILITY IS DETERMINED BY STATE, PRIORITY
FROM ID,

&SWAP DELAY.

’

@ PROGRAM DISPATCHING

MEMORY LOCK
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GET LAST PTN
1T WAS IN

MAT ENTRY, WORD #2

1D WORD 22, BITS 08

*MUST BE:

~ SERIALLY REUSABLE OR
— SAVING RESOURCES OR
— OPERATOR SUSPEND

**A PROGRAM IN A SUBPART, WILL NOT BE RESUMED IF MAT “C” BIT IS SET

sTILL YES
RESIDENT® DISPATCH
O TRY NEXT ONE _ R
NO WAT WD 4 VS, NO
1DWD 22 MAT WD 4
o EACH E o
A T MOTHER
::::: REE PARTITIONYES LARGE YES s RIGHT \YE e oY NYES LoTw & seT
SCFR VAILABLE ENOUGH m SWAPPABLE A CHAIN IN
3
NO
DISPATCH
NO NO
MAT ENTRY
WD 4
RTOM
8Gom (DORMANT P} DISPATCH MAT WD 4
coMm CLEAR
CHAIN
NO NO
MAT ENTRY,
e WD #4
RTPR I8 AN ONTENDE Y
€s THE PTN VES
sxrr CALLOCATED PTNNYES PRIORITY > LARGE DISPATCH
CPR VAILABLE RESIDENT MAT ENOUGH
ENTRY
WD #1
NO N
SEARCH
SUBPART. YES ol ougpaTCH
FOR SIZE
NO )
TRY NEXT
PROGRAM IN
SXEQ J o MEDULE LIST
R ;
SWAP RESIDENT SWAP EMA 5‘::3“.,‘% . N
DISPATCH OUT AND PROGRAM AREAIF | MOTHER OR URER ap
IN IF NECESSARY NECESSARY
__NECESSARY J RETURN TO ® VALUES

swAP ITH
SUB PART. OUT

START EXECUTION
OF PROGRAM

&-9







1/0
PROCESSING






1/0 PRCCESSING

GENERAL OPERATION

- 1/0 operations are performed concurrently with program
computation.

- 1/0 transfer can be broken into three phases:
Initiation
Continuation
Completion

- User programs are involved only in tne initiation and
completion pnases.

- 1I/0 request types include:
User normal Operation
User Automatic Buttering
User Class I/0
System Requests

- I/0 drivers operate under control of IOC ana SCIC system
modules.

- 1I1/0 drivers are com>osed of two sections:
Initiation
Continuation/Completion
- $XS8I0 nandles all I/0 requests trom the system modules.

- EQIls associate drivers with devices,



1/0 INITIATION

User program makes an EXEC call to initiate I/0 transfers.

Request specifies LU, buffer location, buffer length, anda
request type (read, write, or control).

IOC calls initiation section of driver to start the data
transfer.

User program will be suspended or restarted depending on the
1/0 request type.



I/0 CONTINUATIOA

Device will interrupt after completion of tirst data transfer
CIC calls the continuation/completion section of the driver.

Tne driver completes the first transfer and starts the next
data transter.

The currently executing program is restarted.



I/0 COMPLETION

After the last interrupt the driver notifies $CIC that the I/0
transfer has completed.

IOCOM is called to terminate the I/0 request and initiate the
next transfer if any requests are stacked on the E(QT.

The supended user program is then placed on the scheduled list.



S-6

UNBUFFERED EXEC READ
REQUEST FLOW

onr EQT ENTAY OMT (ATE-1V ONLY)
SUBCHANNEL. €QT ENTRY
e FUNCTION, owstn
ADDRESS.
LENGTH
. - . QT ENTRY ORIvER DRIVER MAP
;‘(lec CcAlL “:‘3 CALL NUMBER INITIATION SETUP
USER PROGRAM ,';:;c'm‘ FUNCTION, SUBCHANNEL ADORESS INFORMATION
ADDRESS.
FTMaL LENGTH) LENGTH)
c .
€ MAXE READ CALL Exec “INITIATE 1O
< TRANSFER™
CALL EXEC (1,LUIBUFRLEN) | omivER
. 10C INITIATION
. SECTION
. “START"
. SCHED
RESCHEDULE “TRANSFER
COMPLETE'
* ADDRESS OF €QT
ENTRY WORDS
“TRANSFER SASE PAGE
COMPLETE" COMMUNICATIONS AREA N
ADDRESSES OF €QT
ENTRY WORDS WNTERRUPT
INTERRUPT TABLE TRAP CELLS
TING
pucv COOE
QT ENTRY » .
: “START"
DETECTED” TINTERRUPT
. . cic ‘_—. J38 sCiCt CONTROLLER
‘DATA AEADY"
€QT EnTAY :
SMVER MAP .
L 4
OMT IRTEIV ONLY) PORMATION
TTRANSEER “CONTINUE “INTERRUPY
COMPLETE TRANSFER DETECTED"
“RESTART
A P
ORIVER CONTINUATION/
COMPLETION SECTION ‘

“DATA"




I/0 REQUEST STACKING

- " D D - - " - - W D > s > P D ®

Requests are stacked in lists fo each device according to
priority. The formats of the four types of requests as they

appear in the I/0 lists are:

1. USER (NORMAL OPERATION)

Tne parameters from the request are stored in the temporary area
of the program ID segment, The link word of the segment is used
to link into the I/0 list.

WORD CONTENTS
1 < LINKAGE WORD >
2 <T, CONTROL INFO, REQUEST CODE >
3 <L, BUFFER ADDRESS(L=1 IF IN SAM)>
4 <BUFFER LENGTH >
5 <DISC TRACK ADDR OR ZERO >
6 <DISC SECTOR ADDF OR ZERO >
7 <PROGRAM PRIORITY >
. -REMAINDER OF ID SEGHMENT .

2. USER (AUTOMATIC OUT2UT BUFFERING)

- - - =D - - - ——— — Y - - - — " — D b =D P D " W D W s -

Requests of this type are constructed in system available
memory .

wORD CONTENTS

1 <LINKAGE wORD >
2 <T, CONTROL IWFO, RECUEST CODE>
3 <PRIORITY OF RECUESTOR >
4 <TOTAL BLOCK LENGTH WORDS >
5 <USER BUFFER LENCTH >
6 <OPTIONAL PARAMIER 1 >
7 <OPTIONAL PARANMETER 2 >
8 <WORD 1 OF USER LUFFER >
N+7 <wORD N OF USER BUFPFER >



3. USER (CLASS INPUT/OUTPJT)

- e e we

e RS U—

Requests of this type are constructed in system
available memory.

WORD

Ca~daU s Wi+

=z
+
fo o)

CONTENTS
<LINKAGE WORD >
<T, CONTROL INFO, REQUEST CODE>
<PRIORITY OF REQUESTOR >
<TOTAL BLOCK L¥™NGTH WORDS >
<CLASS 1ID WORD >
<JUSER BUFFER LENGTH >
<OPTIONAL PARAMETER 1 >
<OPTIONAL PARAMETER 2 >
<WwORD 1 OF USER BUFFER >
<WORD N OF USER BUFFER >

SYSTEM REQUEST

e . - - - D s w s -

(CHANGED TO STATUS AT COMP.)

(CHANGED TO TLOG AT COMP.)

Tne system reguest is linked into the I/0 list by using word 4 of the
as a link word. A system request asumes the priority level of

call
zero

WORD

I T U s LN

(highest priority).

CONTENTS

< J34 $XS1I0

< LOGICAL URIT

<COMPLELIION ROUTINZ ADDR

< LINKAGS WORD

<T, CONTROL INFfd, REQUEST CODE
<BUFFER ADDEK OR DI3C CNTL
<BUFFER LENGTY OR PRIORITY
<MAP WORD WHERE:

VV VVYVYVVYV

- - - st " - s -

SYSTEM MAP

SYSTEM HAP

USER MAP

CURRENT USER MAP
MIODIFIED U3SER MAP (I.E.

EMA SWAP)



<T> FIELD:

- - > - -

The <T> field (bits 15-14 in control word) identifies the request
type as:

00 USER (NORMAL OPERATION)
0l USER (AUTOMATIC BUFFERING)

10 SYSTEM
11 CLASS 1/0

<REQUEST CODE> FIELD:

1 READ
2 WRITE
3 CONTROL

<CONTROL INFO> FIELD INCLUDES SUBSCHANNEL NUMBER



EQT

LIST HEAD

I/0 REQUEST LINKING
|

LIST HEAD

LIST HEAD

v

— )
7

SYSTEM

v

l
|
l
|
|
|
l
I
|
|
|
|
|

S.AM.
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SYSTEM I/0 REQUEST PROCESSOR
-$XSIO-

- S$XSIO allows RTE modules to call for I/O operations without the
overhead of a user 1/0 request.

- EBrror checking is not performed
- System request has priority 0
- System disc call can specify a series of transfers

- A completion routine can be specified

9-10



EXEC CALL PROCESSING
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CALL EXEC(2,2,IBUF,LEN,50,0)

JSB EXEC
DEF RET Return address
DEF N2 Request code
DEF N2 Disk LU
DEF IBUF Output buffer
DEF LEN Luffer length
DEF N50 Track
DEF ZERO Sector

RET EQU *

ENVIRONMENT

l. Calling program previously allocatec track 50.

2., Disc (unbuffered) has no other requests in progress or
stacked.

3. ©Disc is a 7905 using DVR32 cn select code 11.

10-1



EXEC 2 PROCESSING

SUBROUTINE NOTES

EXECUTION CALLS

AEMORY PROTECT Caused by JSB EXEC in user program

TRAP CELL 5(JSB $CIC,I) MP violation generates an interrupt
on select code 5.

SCIC(STB1) Enable system map and jump to S$CIC
($sCICco).

SCICO (RTIOC) Save machine state, turn off
interrupts, etc. Detect MP violation
(CIR=5).

SRQST (EXEC) Save violation address in program’s

ID segment.

DISCUSS 1D SEGMENT

Detect MP error and not DMS violation

Cneck that violating instruction was
a JSB or JsB,I.

Verify that destination address
was "EXEC".

RU (SRQST) Check return address and number
of parameters in request. (1<Pn<9)
Store addresses of request parameters
in BP.
Verify request code and that address of
each parameter to be used for storage
is above MP fence.
Jump to the request processor.

SIORQ (RTIOC) Verify LU number.
Get EQT entry number from DPT.

DISCUSS DRT

lu-y



EXECUTION

- . - - -

L.U1 (SIORQ)

L.i0(SIORV)

L. 13 (SIORQ)

5UBROUTINE

CALL>

- o - > - v

SCVEQ
STADV

NOTES

Transfer 20T entry addresses into BF,
Ensure that EQT entry and LU are both un.
If not suspend the program (state

3) by calling SLIST.

Check that disc request has 5 reguest
parameters.

Verify track and sector numbers.
Check TAT to insure that the user
program owns track 50.

DISCUSS TAT

SLIST

LINK

DRIVR

DRVME

Setun ID segment words 2 thru 6:
2 - T, control, code

- Buffer address

- Buffer length

- Track

- Sector

S W N

Put the program in I/0 suspend state
(state 2)

Link ID segment into the EQT entry.

Assign a DCPC channel to the device
EgT.

Set uo appropriate man for driver

(LVR32).

In this example the current user map

will be modified to include DVR32's

driver nartition. 1In general tne system

map 1s used when:

- driver is in 3DA and does own mavping

- 1/C reqguest is a buffered, class, or
system request (driver ptn. must ove
Mapped.)

User man is used when:

- ariver 1s in 5DA and program is type 3

- 1/0 request 1s unbuffered (ariver ptn.
must be mapped)

Transter reyuest parameter into
EQT entry (words 4-10, and 15).

10-3



SUBROUTINE
EXECUTION CALLS

- > @O = - - e - o o - wn o o -

I.32(DVR32)

HOTES

Enter driver initiator section under
system or user map. Start DCPC data
transfer.

DISCUSS TRACK MAP TABLES

DRIVR

Set EQT entry availability (AV) to busy
(2).

DISCUSS EQT

SXEQ

DCPC CHANNEL

DEVICE COMPLETION INTERRUPT

CIC(RTIOQ)

C.32(DVR32)
I0OCOM or SCOW1l
(RT'IOC)
L.51(I0COM) SLI3T
L.63 (I10CO") DRIVR
10CX
SXEQ (DISPM)

1lU-4

Schedule next progr am.

DCPC moves words between user
program s buffer and disc track 50.

Save machine state, etc.
Detect end of data transfer.

Return DCPC channel and clear TO.
Unlink request from EQT entry.

Place program into schedule list,
Set E(T entry availability (AV) to
U (available).

If ECT entry has I/0 requests stacked
initiate next request.

Assign available DCPC channel. If more
tnan one device is waiting for a channel,
the order of oriority for assignment

is the order of the Positions in the
Equipment Table. Thers are two
exceptions to this scheme:

1. If the first entry in the EQT 1is
waiting for a DCPC, the channel 1is
assigned to that device, which is assumed
to be the system disc.

2, 1If the first entry encountered
(other than entry #1) just released
a DCPC channel, then the next lower
priority device waiting for ODMA is used.
Tnis allows for a "switching" operation
in the allocation of a DMA channel.

Dispatch the next program.



S-ol

CALL EXEC 2 TABLES/LISTS
(INITIAL CONDITIONS)
ID SEGMENT

8P(1717) 1D SEGMENT ear DRT
[ XEQT 1 ’ - > . 1 1
2 1.32 2 15 [2
3 c.32 3
SKEDD 4 11 4
l 1D SEG ADDR. 5 P 32 ] 5 .
a7 6 6 .
7 PRIORITY 7 .
8 ENTRY POINT s
9 | POINT OF SUSPENSION 9
MP . 10
VIOLATION REG. . .
| 458 ExeC” ADDRESS 2 .
13 P R °
7 'y 70 7 oMt
15 1 . 15 [ ] DVAX2 PAGE # 1
TAT 2
16 1
1 100000
Y L ]
2 100000 . .
° [ ]
[ ]
[ ]
[
. 28
[ ] [ ] Net
49 [ INTERRUPT Ne2
TABLE
58 | 1D SEG ADDRESS
[ ] € DcCPCt .
° [ ]
. . 7 DCPC2 .
° [ ]
1 ™
2 EQT 1 ADDRESS "
-2 .
D.RTR °
[ )




ASSUME THE DISC IS BUSY
(A DISC 1/0 REQUEST IS IN PROGRESS)

In this case: EQT entry 1 word 5 (AV field) would be 2(busy).
Word 1 would be the link address of the request being processed.

SUBROUTINE
EXECUTION CALLS NOTES
Flow of the EXEC 2 call remains the
same as previously discussed
(prg. 10-2 thru 10-3) until:
L.13 (SIORQ) LINK Link ID segment into EQT entry. Since
SXEQ the device is busy (EQT entry 1

word 40), schedule the next progranm.

Once the current request is completed and $CIC has called IOCOM:

L.68 (IOCOM) DRIVR DRIVR is called since EQT entry 1,
word 1 #%0.

From this point on the flow is the same as the previous discussion
following the first call to DRIVR from L.13 (pg. 1l0-3).

10-6



FLOW OF EXEC 2 REQUEST
FOR A BUFFERED DEVICE
(NON DISC DEVICE)

SUBROUTINE
EXLECUTION CALL NOTES

- e —D . o v - - " > - - oo - " - - — - - — - D > > G - -

Flow is the same as the disc request example until (pg. 10-3):

L.UL(SIORQ(RTIOCQC)) Detect that it is not a disc
request (DVR30,31,32, or 33).
L.U2(SIORY) Check for LU lock.
L.U27 (YyIORY) Calculate 3AM buffer size needed
for this regquest (ILEN+7)
QCHK Check buffer limit
SALC Request SAM for buffer.
L.U6 (SIORY) Store reguest parameter into

SAM buffer:

T(=1l), control, code
Priority of reguestor
B8lock lenjth

User butfer length
Optional parameter 1
Optional parameter 2

Move data from user buffer into
3A¥ bufter

~NO e Wi

L.13($I0RL) LINK Link 3A~ buffer into tne BQI entry.
DFIVR Assign a DCPC cnannel if regulrec
DRv &P s5et up approgriate map tor driver.

In this case system mad would pe

usea and driver ‘s vtn. would ve mavued.
iranster reguest Jarameters into

Lyl entry (worus 4-10, and 15).

10-7



SUEROUTINE

EXECUTION CALLS
IXxnn
DRIVR
SXEC

CONTINUATION INTERRUPTS

COMPLETION INTERRUPT

$CIC(RTIOC)

Cxnn
I0CCH or SCON1
S$RTN
SCKLC
L.24 (ICCOM)
L.68(ICCOM) CRIVE
ICCK
SaEQ

10-b

Enter driver initiator section
under system or user mrap.

Set EQT availability to busy (2).

Continue execution of user program.

Save machine state, etc.
Petect enca c¢f data transfer

Clear TO and unlink request from ECT
entry.

Keturn buffer to SAM

Check lower buffer limit and
schedule any waiting programs.

Set EQT entry to available (AvV=0).

If ECT entry has I,/C requests stacked,
initiate next request.

Assign DRCPC channel if available.

Continue execution of current user
program,



ENTER VIA
SRasT $CIC FROM RTIOC
. ENTRY DUE TO
1) MEMORY PROTECT
2) DMS VIOLATION

GET ADDRESS
OF INSTRUCTION
CAUSING MP
(LiBs)

!

SAVE IN CURRENT
PROG'S ID
SEG AS
SUSPEND POINT

JMP PRINT OUT
MPERR MEMORY PROTECT
ERROR & ADDRESS

CALCULATE
DESTINATION
ADDRESS
OF JsB

DMS
VIOLATION
?

(SFS 95)

NO
(SFC @5)

JMP
PRIVILEGED \L!BRC

OR
REENTRANT
SETUP

PRIVILEGED
oR
REENTRANT [ ime.
MR LIBRARY
ROUTINE
RETURNING
TOCALLER

EXEC

WHERE
DEST"\;ATION

160+3




MR PROGRA
(TYPE 1)
EXECUTIN

DESTINATIO
<START OF

MEMORY
RESIDENT
LIBRARY

NO

NO

PLACE RETURN
ADDRESS INTO
SUBROUTINE
ENTRY POINT
(DEST ADDR)

y

PLACE 3RD WORD
OF DESTINATION
SUBROUTINE -
DEF TDB OR
NOP
INTO SLIBR

JMP
LIBRC

PURPOSE:

PURPOSE:

PRINT OUT
MPERR] DMS ERROR

FOR MR LIBR. SUBROUTINE
RETURN.

ALLOWS LIBR TO DETERMINE IF
A PRIVILEGED OR REENTRANT
ROUTINE IS TO BE ENTERED

NOTE: DMS VIOLATION IS LEGAL IF A MR PROGRAM CALLS A MR LIBRARY PROGRAM
(USEABLE ONLY BY MR PROGRAMS). THE PHYSICAL ADDRESS OF THE LIBRARY WILL BE
ABOVE THE MP FENCE IF THE MR PROGRAM IS USING COMMON: HOWEVER, THE PAGES

CONTAINING THE LIBRARY ARE WRITE PROTECTED.

0-10




CALLING SEQUENCE

JSB EXEC
DEF  RETRN
DEF  PRAM1
DEF  PRAM2
DEF  PRAM3
DEF  PRAM4
DEF  PRAMS
DEF  PRAMé6
DEF  PRAM7
DEF  PRAMS

RETRN

INCREMENT

PRAM
POINTER

YES

EXEC
CALL

GET P+1 OFJSB
(ADDRESS OF DEF
RETRN) STORE
RETURN ADDR IN
RQRTN

Y

GET ADDRESS
OF DEF PRAML

Y

CALCULATE
#OF
PARAMETERS
STORE IN RQCNT

T0
MANY OR
TO FEW PARAMETERS
OR BAD RETURN
ADDRESS

NOP OUT ALL
OLD CURRENT
EXEC REQUEST
ADDRESSES ON

BASE PAGE

DEF
PRAM POINT

YES

RETURN ADDRESS MAY
NOT BE INDIRECT AND
MUST DELIMIT CALL

YES

Jmp
RQERR

TOAORB
REGISTER

STUFF
ADDRESS OF
PRAM IN
BASE PAGE
?

ANY

NO

MORE
W

10~ ¢




GETNABITIN

CURRENT EXECUT-

ING 1D SEG.

STRIP BITAS
OF ICODE

!

PUT ICODE
BACK IN BASE
PAGE. INCREMENT
RETURN ADDRESS

INDEX INTO
REQUEST CODE
TABLE TO GET

PROCESSOR
ADDRESS

R

INDEX INTO
NAME TABLE
(NAMES) TO
FIND WHICH
EXEC REQUESTS
CAUSE STORES

INCREMENT
PRAM
COUNTER

-

PICK UP
EXEC PRAM
ADDRESS
PRAM1 N

ALL
PARAMETERS

TESTED GO EXERCISE

REQUEST

1D-12




LXEC CALL PROCESSORS

RO CODE PROCES SOR ENTRY POINYS FEMERKS
ACCESSEL
1
2, 3
17, 16 $SIOR{ SLIST SUSPEND IF LOCKED
1y O BUFFER AVAIL.
20 CR SET I,/0 SUSPENDL
$SALC ALLCCATE BUFFER FOR OUTPUT
$SREIO MOVE [TDb FOR RE-ENTERANT I/0

SSYMG EFROK MESSAGES
CRIVE INITIATE 1/C
SXE( FETURN
4,15 CISCl SDRE( ALLUCATE LISC TRACEKS
SLIST SUSPEND IF NOT AVAILABLE
SXE( LETURN
5,16 £1sC2 SCREL BELEALE CLUBAL TEACKS
$SDEK SCHELELE LISC=-SUSP PRCGS
SXE( KETUR
6 (0) SMPT1 MPTLIB STANLARD TERLINATION
SLIST SE1 LORMART, SCHELDULE FATHLEK
$XEC RETURN
(1) MPID SAVE PESOURCES TERMINATICK
SWATK FING IF ANY WAITING PECGRANMS
$scr3 IF $0, SCHEDULE ‘EMN
SLIST $ET rROC IN COEMANT LIST,SCLED PO
SXEQ RETURN
(2) SABRT SOFT ABORT (SEE “OF,uU”)
STREM KFEMOVE FRON TIME LIST
SLIST SET PRUG IN LOEMANT LIST
SXEC RETURN
(3) SEE "OF, X’
7 SMPT 2 SLIST SET SUSPLNDED
' SXEQ EETURN
g SMPT3 SBRED SET UP TO KEAD SEGMENT
$SX<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>