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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
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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
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ucs
ROM E ,
FAB
1 \ 1 §-8US Y

| owe | 7 He aw I
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BUS EJL—]
DECODERS pcpc CIR
l 15 [ 1 [
CONTROLS MAPS DMS

MPP
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| status | {BLOCK 1/0)
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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
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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
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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
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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
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