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1602

RGO2,
Purpose, Read statements beginning ‘print!
a) PRINT TAPE
(Title)
b) Print TAPE, a/b/c, Title,

No of Instructions,

Cross References,

(30) = (1/600) = Get next Character,

(31) = (2/681) = find beginning of next word,

(32) = (1/621) = Read next in characters,

(33) = (1/692) = Ask for space,

(34) = (1/682) = Read and store title,

(35) = (2/685) = Revise I tape deck,

(36) = (3/684) = Store words 10,0, 11.0, 11,4

(37) = (1/600) = Add title to incomplete job list,
(3%) = (1/621) = Translation of beginning of line,
(39) = (1/680) = Read characters a/b/c,

(40) = (30/619) = Store word for word to be put into ,10.0
CONNECTIONS,

Enter at 1) if line begins with , PRINT

EXIT, to next line on completion of translation of statement
Can also exit to Error Routine via any of its subroutine,

Notes,
1) Insists that statements be of the fomm,
a) Print (separator) TAPE (newline)
(TITLE)
b) Print (separator)TAPE(separator)(a)/(b)/(c)(separator)(Title)
2) For (a) forms a 12 word block which has the form,
Words 0-0.4 Title of tape in 6 bit characters
Word 10,0 bits 20-23 = title identifier = * 50
10.4 = Link with next title connected
with this job,
3) For (b) forms 12 word block of fomm, -

Words 0-9Q Title of tape in 6 bit characters

Word 10,0 = bits 4-6 = (c)-position in block,
bits 7-19 = (b) block no,
20-23 = identifier = * 40,
10,4 = = Link with next title with this job,
11,0 = = (2) in G bit characters,
11,4 =

,, 1‘9.64



R6O3.

Purpose, Read statements beginning ~' TAPE'
rurpose 8

a)
b)
c)
d)
e)

Tape FREE, (n) , (Title)
Tape , (n) , (Title)

Tape / (m) , (n) , (Title)
Tape / (m) , ENB , (n) , (

Title)

Tape , (&) /(b) /(c) , (title)

No of Instructions,

Cross References,

(30)
(31)
(32)
(33)

(34)
(35)
(36)

37)
(38)
39
(40)
41
(42)
43)
44
(46)
47
(48)
(49)

nnonn

nun

o nuwun

- (2/683)

(1/619)
(1/600)

nunuwan

(31/619)

(30/619)
(1/620)
(32/610)

mnn

(2/681)
(1/602)
(1/682)
(3/684)
(1/621)
(1/690)
(1/681)
(2/683)
(1,/686)
(1/691)
(40/619)
(1/683)

(O T T L I N O | B B

Connections with other routines,

J marker,
Get next character,
Read integer,

1603.1

Store register for Word to be stored in

e re 11,0 of 12 word block,
te vt 10.0 of 12 word block,
Routine 'Error Routine !,
Store register for word to be stored
in 11,4 OF 12 word block,
Routine find beginning of title,
Routine 'to ask for store block®
Routine 'Read and store Title?!,
Routine ' Store words 10,0,11,0,11,.4,
Routine 'find next line!',
Routine Entry in incomplete job list!
Routine *get next in characters,

Routine 'Add 1 to no of tape decks nceded,

Routine * Read (a)/(b)/(c)
Routine ' set systems decks'
Store used for J marker,

Enter at 1) with statements beginning with TAPE,

Exit - to Translate next line,
Exit = to Error Routine,

Exit = to error routine via any subroutines used,

Notes,

1)

Tape (separator) Free(separator)(n)(separator(Title)(newline),
Forris 12 word section,
words 0-0.4 =

words 0-0,4 = bits 0 - 3
bits 20 -23
words 10,4 =
Gives Error if a)
b)

no of tape document (n)
Identifies = ¥ 24,

n >, 16
more than 80 characters in title,

Title of Tape in 6 bit characters,

Link with next title for this job,

1.0.64



1603.2
NOTES . (continued)
20 TAPE(zeparctosx) {(n) (scperator) (Title)

as (1)
except Identifies = * 20,

3} TAPE / (m} (scparator) (n) (separator) (Title),

Vord 0-0.4

Title IN 6 bit characters,

Word 10,0 bits 20-23 = Identifier = * 3,
bits 0 =3 = (n)
word 10,4 = 1link with next title connected to current job,
word 11,0 = bhits 0 =23 = (m)
word 11,4 = = 0
Gives errvor if a) n > 16
b) more than R0 characters in title,
¢c) Incorrect Format,
A) TAPE/ (m) (separator) END (separator) (n)(separator) (Title)

as (3) except word 10, bit 19 = 1 to show END,

2) TAPE ( scparator) (a) / (b)Y /(c) (separator) (n) (scparator) (Title),

word 0-G.,4 = = Title in 6 bit characters,
- here, the title is that of the
document stored on tape
in block (b)

word 10 = bits 20-23 = Identifies * 14,
bits 0 =3 = (n) no of irput document
word 104 = Link with next title
word 11,0 = bits Q0 =7 = (a) -~ here (a) refers
to an entry in the Tape
section of the job document
and is the programmer's tape
nunber not the physical
tape identifier,
bits 8-10 = (c) - position in block
bits 11~23 = h) =~ block label
gives error if, a) n > 16
b) b > 8000
c) more than 80 characters in title,
d) Incorrect FORMAT,

1.9.64



1604.1

K604,
Purpose,
To intorpret atatomants buglnning with an intoger (n), i,e,
a) (n) , ( Title)
b) (n) , (peripheral) , (n) Blocks/Line,
c) (n) , TAPE FREE/ (pcriphecral) , (m) BLOCKS/LINES,{Titlc)
d) (n) , Tape (b)/ (peripheral) ,m Blocks/LINES, (Title)

o of Instructions,

Cross = Refercncecs,

(30) = (2/683)
(31) = (30/619)
(32) = (1/619)
(33) = (1/620)
(34) = (1/681)
(35) = (2/681)
(36) = (1/696)
(37’ = (1/633)
(38) = (1/695)
(39) = (40/619)
(40) = (1/6809)
(41 = (1/621)
(42) = (1/602)
(43) = (1/682)
(44) = (3/684)
(45) = (1/600)
(46) = (1/600)
47) = (30/619)

Cross References,

48 = (2/685)

(490 = (33/619)
(50) = (1/687)

(31) = (1/690)

(52) = (1/694)

(53) = (34/619)
(534 = (9/619)

(35) = (2/619)

(56) = (32/619)
Connections,

IR L L N T A NSO O O A O | JO 1

I I A (D { I 1

Alternative entry Routinc ' Read integer!
Store Location for word to be stored 10,0,
Jmarker List,

Error Routinec .

Routine’Read next in characters'

Routine 'Find beginning of next word!
Routine 'Rccognize peripheral!

Routine 'Read integer!

Routinc 'Form correct units of length,
List of integer switches,

Routine’to enter new output device!
Routine! Translate ncext line,

Routine! ask for space!

Routine ! Read and store Title!

Routine 'Sct words 10,0,11,, 11,4,

Routine ' Enter in incompletc job list!
Get next character Routine,

Store location for word to be stored in 10,0

Routine! Add one to no of tape decks nceded,'!
List- 'herc,not assigned,'

Routine 'Test if title is element of list, !
But on incomplete job entry,

Give back space,

Head of 'not here, assigned! list,

Yord containing peripheral remotely associated
with present input device,

Position of job description,

Entered at (1) when first none separator in statements is an integer,
Exit when statements translation is finished,

Exit to error routine.

Exit to error routine via any subroutine used,

1.9.64



1604.2

Jotes,

) (n) (separator) {Title) (newline)
On being read ,this title is chocked against 2ll elements in the'here,not
assigned®list of document titles, if in list then is entered in the list

of documents associated with this incomplete job,
If not in but, then is entered in the'not here assigned list,

'here , not assigned * list

Words 0-9 = = Title,
Word 10,0 = bits 18-28 = compiler name ( if compiler document)
= 0 { if data document)
Word 10,4 = = link with next title in list,
Word 11,0 = bits 23-3 = Position of this document on tape,
K] Y ot Y 4in store,
bit © 1 if no input tape,
C otherwise,
11.4 = bits 10-18 = No of blocks in this document,

'"Not here , assigned ! list

Words 0-9Q = = Title,

Word 10,0 = = Position of job reading this document,
Word 10,4 = = Link with next title in list ,

Word 11.4 = = {(n) ~ input no of this document,

Inconplete job list

If compiler document,

Word 0 - Q = = Title,
Word 10,0 = bit 0-3 = (1) no of input document,
4~9 = Type of compiler,
10-18 = ©No of blocks in this document,
19 =
20-23 = identifies = ¥ 04,
Woxrd 10.4 = = link with next titlc connected to this
Jjob,
Word 11,0 = bits 1 - 0= 1,1 if document on duup tape,
1,0 input tape,
0,0 not on tape,
Word 11,0 = bits 23 - 3 = position of document on tape,
Word 11.4 = ‘ = leading block address,

1.9.64



1604.3
<:> viotes, (continued)
Data document,

As compiler document
except a) no compiler used - word 10,0 bits 4=90=0
b) identifies word 10,0 bit 20~23= * 10,
Gives Error if input switches no set on reading this fommat,

2} (n) (separator)(peripheral) (separator)(m){separator)(BLOCKS)(Lines (newline),
Put entry in output section,
Gives ervor if &) incorrect format,
b) peripheral tape unknown,
c) n > 16,

3) (n) (separator) TAPE(separator) FREE/(peripheral)(separator(m)(separator)
Blocks Lines (separator)( Title)(newlinc
Forms entry in incomplete job list,

Words 0~Q = = Title,
Word 10,0 = bits 0-3 = No of document (n)
bits 4~7 = type of peripheral,
20-23 = Identifies - * 54,
11,0 = = (m) no of blocks to be printed,
(:) ives error if a) n > 16,

b) peripheral unknown,
¢) more than 8 character in title,

1) {n) (separator) TAPE(separator)(b)/(peripheral)(separator) (m)Blocks Lines (Titlec
As (3) plus word 11,4 = (b)
Gives error if b> 5000,
1.9.64
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Zurpose, To interpret statements beginning ''COPY,*!

a) COPY TAPE , (b) ,(title)
b)  COPY TAPE FREE ,(title)

Mo of Instructions,

ross Beferences,

{30) = (2/681) = Routine *'Find next character > 20'!
{31) = (1/681) = Routine ''Get next n characters'’
(32) = (1/620) = Error Routine,

£33) = (1/600) = Routine'’Get next character''

34) = (1/683) = Routine''Read integer'!

{35) = (1/692) = Routine''Ask for space®®

£30) = (1/682) = Routine'!'Read and Stove Title'!

37) = (2/685) = Routine’'Order and move tape deck?'!
38) = (1/621) = Routine''Translate next line'?

{39) = (1/690) = Routine ''Enter incomplete job list,®?
{40) = (2/683)

vonnections,

inter at (1) with statement beginning COPY,
%xit a) to translation of newline,

ixit b) to Error Routine,

Hxit to error routine via any subroutine used,

Hotes,
1), COPY (separator) TAPE (scparator)(b)(separator)(Title),
Incomplete job list entry,
Words 0-9 = = Title,
Word 10,0 = bits 20,23 = iddentifier = * 34
bits 13-0 = (b)
Gives error if a) b > 5000,
b) incorrect format,
c) more than 80 characters in Title,
%) COPY (separator) TAPE (separator) FREE separator (Title)
as 1),
but identifies = * 44
and word 11,0 = 0.

1,9.64
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1506,

furposec, Translate Lines beginning °'STORE,''

Yo of instructions,

¢ross References,

€30) = (37/619) = No of blocks allowed to be called
’ for,

{31) = (1/600) = ''get next character''

i32) = (1/630) = Routine''rLook for separator!’

©33) = (1/683) = ''Read integer'?!

¥34) = (2/634) = ''Read until newline'!

€35) = (2/619) = position of job description,

{30) = (1/621) = Next line,

(37) = (21/619) = Marker - no dump tape,

i33) = (1/616) = Routine to Abandon job,

£39) = (50/619) = No of free blocks,

{40) = (1/620) = Error Routine,

“onnections,

imter at (1) with statement begining STOR.

sxit )
To Translate next line,
b)
c)
To abandon job and disengage reader
d) vhen no tapes,

Bxit to error routine via any subroutine used,

motes,

24 STORE (separator)(m)(separator) BLOCKS,
- Enters (m) in word 2,4 bits 12 - 23 of incomplete job entry,
Gives Error if m > 220 (normally),

2) If no tapes on machine then care must be taken so that the machine does not
become flooded with input well, And then is not sufficient space for execution
of jobs,This is achieved by hav1ng active and passive sections of store,

The size of the active store is the execution space of the largest job in
the machlne This is increased if a larger job comes in and there is sufficient
free space, If a job is too large then it is refused entry o the machine,

1.9.64
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{607

-

297,

~lurpose, Read statements beginning PARAMETERS,

.0 of Instructions, 28.

,ross References,

+30) = (2/619) = Position of job description,

231 = (1/681) = Routine Get next n characters,
132) = (2/681) =  Routine Find beginning of title,
34) = (1/620) = Error Routine,

{35) = (1/600) =  Routine Get next character,

<30) = (1/621) =  Routine Translate next line,

Zonnections with other routine,

inter at 1) From Translation of Next Line (R621)
when find line begining PARA,

wxit a)
b) To Error Routine,
c)
axit  d) On completion of Translation,
votes,
. tatements of form PARAMETER (separator)*{upto 8 octal digits ](separator)
Tie The paramzters is stored in word 4«4 of description,
3. Give ERROR if a) Wrong format,

b) Too many octal digits,
c) Letters in middle of octal digits,
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1608,
surpose, Read atatemants beginning P'EXECUTION *'or ''COMPUTING'',i e,
a) Exccution , p, q HOURS / MINUTES / SECONDS,
b) COMPUTING re e e ve
P . a is a fixed point decimal mumber,
wross - References,
£30) = (1/681) = Routine Read next n character,!!
731) = (1,/620) = Error Routine,
“32) = (1,/600) = Get next character,
733) = (2/684) = Routine !’Read until newline character,
34) = 0.4(1/619) =2 Position of job description,
{33) = (1/621) = Routine 'fTranslate next line'!
onnections,

“nter at (1) with word statement begining EXEC or COMPUTIN,

Nxit ot
sxit to
axit to

votes,

a )
g

.
/‘,‘)
E=

o Translate next line,
Error Routine,
Error Routine via any of the subroutines,

HOURS
Execution (separator) p,q (separator) MINUTES
P.q is a fixed point decimal number, SECCNDS,

This number is translated into seconds, And stored
in half word 6,0 of incomplete job description,

Errors a) Incorrect format,
b) Letters in middle of integers,
HOURS
COMPUTING (separator) p.q (separator) MINUTES
SECONDS,

As (1) » ©Xcept number is stored in halfword 6.4

1,9.64



1609,
Purpose,

609,1

Re = entry to input master from peripheral routines,
Routine is entered when **%%, end of tape or end of tape
buffer or peripheral fault, are shown on a peripheral,

No of Instructions,

o“ross References,

(30) = (2/697)
{31) = 0
{32) =0,6(1/620)
33) =0.4
{34) =1.4
35) = (5/201)
(36) = (66/599)
37) = 16/619
38 = (17/619)
(39) = (1/318)
40) = (1/312)
48) = (1/622)
{50) = (50/599)
{51) = (51/599)
{(52) = (20/019)
{53) = (1/202)
{54) = (10/619)
{50) = 2(5/502)
(58) = (14/619)
(59) = (1/610)
60) = (1/611)
{61) = (5/619)
(62) = (6/619)
163) = (2/621)
(64) = (64/599)
{89) = (1,/610)
{66) = (2/200)
67 = (20/502)
(68) = (2/572)
(69) =0,1(5/568)
(70) = (21,/502)
{71) = (1/627)
(72) = (12/619)
(73) = (65/599)
(74 = (21/502)
(75) = (5/568)
(76) = 1(5/613)
connect:ons
Enter at (1)
Exit a)

b)

c)

Recognize a peripheral,

Value of M in R§C2 on entry which
indicates length of input/output complete,
Routine to deal with peripheral faults,
vValue of M which indicatos *#%%

value of M which indicates end of tape,
Restart position,

V store address

Block label of current input block,
P.A,R,value of current input block,

nou

U (U A | O I I (I 1

Routine''free a peripheral'!
Constant,
Constant,
Half word showing state of peripheral,
Program scan,
No of blocikks in present document being input,
Routine to restart peripheral on reading *¥%?
Store for Position when the current document
began in current input block(if did not
begin in block then = 8,0,)
Jmarker # O if J document being entered,
Routine to Process Compiler or Data
Heading'!'
Get next character - position of next character,

r - no of characters in record,
Routine '‘Translate next line'!
Constant,
Routine''To start peripheral reading

next document®’

Enter S,E.R, in dueue,
Where to go if peripheral fails,
Routine ''Start reading from a perlpheral
Marker to cshow used to read in binary,
Marker to show next to be read in

non-parity checked binary,
Allocate to new buffer and start input disposer,
Copy of (20/6iQ) showing how present
input document should be read,
End of Input buffer,
b104 for non - parity check
b103 Tt ts $?

|1 LA T 1 I A 1}

nuoun o

g unun

mounnu

From R502 when something has happened on a peripheral
with b10C = start of peripheral working space, and this
working space is set up as shown in the notes,

TO Program Scan
7o read tapes in binary
To translate the beginning of a document, 1.9,64



wotes,

There are

1609,2

eleven states of entry to this routine, these are listed

and the action taken is *shown below,

«
4

Y. End of buffer,

. ***A.

¥ deRkg,

Tyon *a:(c

YRR

< )R

IS ELE VA

T Peripheral fault, = This exits immediately from this routine,

. End of tape - this means that end of tape has occurred

without a tenninating sequence: there are three
types of action:-

a) if last temminator read was E read next tape in binary

by ' 1t te t' "' F then read next

tape in internal code,

c) if last terminator read was A,C,T,Z, then expect
next tape to begin with a temminator,
= gives a new buffer to the peripheral and then
carries out any ncccessary translation on the block
Jjust input, Activates Input Disposer if neccessary

-~ Abandon document, -~ abandons the current docunent,
does not disengage the reader,

- Do not disungage reader, read in binary until end
of tape, if end of tape, read next tape in internal code,

= Do not disengage reader, - end of documen%;
Read next document on same piece of tape,

=~ Do not disengage reader, read in binary get end of
tape or an ending sequence,

- Do not disengage reader - read without parity check
until reads an end of document terminator
ie *=¥%Z,A n C

- Disengage reader,do not end document if document
began in this block, then carry out any translation needed,

- Disengage reader end of document, if document began in this

block then carry out any translation or storage of titles
needed, Alsc do any end of document processing necessary,

1.0.64
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Peripheral Storage Space 1609,3

b1l00 = address of head of storage space

68/599)
{66)

50
0.4

= 1,0

1.4

i}
N
o]

]
N
N

|
w
(]

= 4.4
5.0

= 5.4
6.0

1

it

1}

V store addvess of peripheral (less * 6)
Reason why returning to Input marker Routine (see§C2)
Beginning of buffer (less * 7 )

End of buffer #0,4.(less * 7 ),-nomally will
£ill buffer and then set next half word zero.

Next character address in store in main store block,
End of store + 0,4 (less * 7 )

bits 23-12 = * 44607

bits 11-0, end address within block,

Address of buffer which peripheral is
going to write to next , (less * 7 )

Address in buffer which P,E,R, is going to
read from next ( less * 7 )

Address in store reserved for next separator (less * 7
(0 if record not started)

Reason why peripheral has stopped,

Address of code conversion taken in use,
(I.s, bits give shift,)

Last joins characters = each = *,
Count of parity faults since last entry to (1/502)
Is,bit = 1 if reader to stop on parity faults

O otherwise,

1.9.64



1610

©b10
(:) furpose Entered when the peripheral is engaged by the operator

“Jo of Instructions

nross References

(30) = (5/201) = Re-entry point
(32) = (20/619) = Peripheral marker word
(33) = (14/619) = Where document begins in block
(34) = (10/619) = No of blocks in current document
(35) = (3/563) = Input table
(36) = (2/502) = Entry to start reading
(38) = (1/626) = put input block onto input stream
(43) = (2/626) = Acquire another input block,
(45) = (6/999)
(64) = (64599 = Where next character from peripheral to be stored
(66) = (2/248) = Write one half word into block
67) = (2/697) = Recognize peripheral
(68) = (1/609) = Return address,
(69) = (68/599) = V- store address,

{onnections

anter at (1) with bi1CC = private store of peripheral,

A
O @xit to (1/502) to read next tape in binary or CL /'3 62 > L.
internal code into a new area of store,
axit to (5/502) to read next tape as before into the same area
of store,
Notes
i, On entry the routine first tests if the peripheral was
disengaged by the operator, if so it continues to read in
the same mode into the same area of store
2e The only ways that the machine will disengage the peripheral

are := A) Tape ends without terminating character
b) Tape ends with *%%7,
C) tt 1t g >;<>;::{=T
d) T te T ***F.

a) The machine normally expects the next tape to begin with
#*#% unless the last main terminator read was ¥, B or E,
E expects next tape to be read in binary, F and B usec end
of tape as end of document, thus the next tape will be
read in internal code

b) Read in internal code into new area of store

c) Read in internal code same area of store
d) Read in binary into same area of store,

1,9.64
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S

2011,
Jurpose, Routine entered when end of a compiler or data dociument is found,
#o _of Instructions, 21,

Zross References,

{30) = (2/697) = Identify peripheral

{31) = (4/619) = pPposition of buffer block

(32) = (14/619) = Identifier of current input block
{33) = (10/619) = No of blocks in current document
{34) = (1/2C2) = pProgram Scan

(35) = (41/619) = Head of list''herc not on tape'!
{64) = (64/599) = Position of last character read
(30) = (5/201) = Re~entry address

{37) = (3/619) = Job marker

{38) = (2/619) = Pposition of current job marker,
{39) = (49/619) = Head of complete job list,

{40) = (1/6295) = pPut block onto input stream;

41) = (4/613)

{lonnections,

#nter at (1) with b100 = peripheral private store,
(:) ixit to program scan,

otes,
-1

Sea

This routine is entered when end of compiler or data
document is reached, It puts the title of the document
onto the'' here not on tape'!'list, and if the

document is part of a job document,it updates the
position of the end of this, Also ,if the complete
Jjob list is empty, it puts this document onto tape
immediately without waiting for block to be filled,

1611

1.9.64



rS12,

Purpose,

1612

Start of day routine ~ Peripherals, At ''start of day®!
Operator must feed in message saying !'pPeripherals A,B,C,
are working,rest are not working '~ This operates this
routine,

No of Instructions,

Cross References,

(30) = (1/630) = Routine - 'Acquire one block,'
31) = = Storage for®'number of peripheral!?’
{32) = (20/619) = Head of list of storage space per peripheral,
{33) = = fr 1t 1t 1ty Store addresses = 3
{34) = = Routine '501' to set up private store,
{35) = = . Program Scan,
Connections,
Inter 1) =~ From Operators Request saying,
*peripherals A,B,C, Working, rest not working'

wxit, a - Program scan on conpletion of routine
Notes,

1) Operators request must set bit 18

of the peripheral table

= 1 if peripheral in use

= 0 if not in use

2) Operators request which says '! activate a new

peripheral - must count péripherals engaged, and
enter in 'no of peripherals engaged marker?
and must set'active bit®(note 1) of this
peripheral,

1.9.64



1613

2013,

Purpose,
To deal -with the end of a job docunment,

cross References,

(30) = (2/619) = Pposition of current description,

(31) = 10 = Maximum computing time for a short
job in seconds,

(32) = 2c0 = Minimum execution time for a
big job

(33) = (1/619) = J marker,

(34) = (1/202) = Program Scan

(350 = (16/619)

(39 = (1/318)

(37) = (1/312)

(38) = (64/599)

(3) = (5/627)

Connections,

Entered at (1) fronm R624 on finding a partial separator under such
circumstances as to indicate the end of the job document,

wxit to program Scan,
Notes,
i, " Forms the type of job currently being input the basie

rules are that a job is ‘short'if computing time < 10 secs,
a job is 'tape ' if uses tape
a job is ‘long' if execution time > 200 secs,

2) These types are tape - type 1
short - type 2

long - type 3

3 Initially type of job and priority are set equal,

1,9.64



1614,1

Purpose, to fomm processed job description of any jobs
» that are completely in the machine,

Mo of instructions,~ 110

Cross References,

(30) = (5/201) = Re-enty Address

{(31) = (35/619) = Head of incomplete job list,

32) = (21/610) = Marker word (sub,store)

33) = (1/202) = Drogram Scan

{34) = (52/619) = Yorking space-holds position of current job document
{38) = (8/619) = Head of input streem O

{(36) = (2/630) = TFind block

{37) = (3/203) = Block status dircctory,

38) = (48/619) = Position where next entry is to be stored
£€39) = (1/318) = Call to cores

{40) = (1/312) = Set P,A,Rs,

{41) = (2/626) = Acquire another input block

42) = (1/694) = @Give back space

43) = (1/625) = Deal with slash documents

{44) = (3/626) = put block onto input stream

145) = (3/627) = Activate R6QQ - Input disposer,

{46) = (49/619) = Complete job list

4y = 0.4(28/619>

{48 = 1(5/613)

“onnections,

Enter at (1) from R628 via S.E.R. queue,

Exit a) to Program if no more complete jobs in machine,
Exit b) to R69Q via §,E,R, queue if some blocks ready
to go onto input tape,

Hotes,

e bit 2 of subsidiary store marker word = 1 if this routine is active,
or there is an entry in the slow 8,E,R dqueue for it,

2. Routine tests if there are any complete jobs waiting

' to have prccessed job description formed, Does this
by testing bit O of worc 4 of incomplete job entry,

3. Processed job description are stored exclusively in

input stream O , begining in a new 64 block ecach tinme,

1.0.64



1614.2

Processed Job description = each item linked in ward 10.4

o

first section, words o~ 12,0

words 0-0,4 - Title of job,

word 10.4 = Link to next title

word 11,4 bits 12-23 Title identifies

bits 3-12 No of titles in machine

Second section word 12,4 - 24.4

word 12,4-14.4 ~ A direct copy of job entry in main store,
O 12,4(0), bit 0 = 1 if unusual job,
: 0] otherwise
bit 1 = 1 job document entered on a remain device,
bits23=-2 = link with next entry in complete

Jjob list in main store,

word 13,0,(0.4), bits 0-3 type of output peripheral,

4-11

amount of output in blocks,

12-23

]

position of leading block of job on tape,

word 13.4(1,0), bit © =1 if job on tape
0 otherwise, ie, no input tape,

bit 1
bit 2
bits 3-7 Input stream of job document,

bits &-23 Position of processed job description
[f—j on tape or in store

S

1,9.94



lrocessed job description,

Second section

word 14(1.4)

(:).

word 14.,4(2,0)

(continued, )

= bit ] :
bit 1 :
bit 2 :
bit 3
bits 4-6

bits 7-11 :

bits 1§-17:

bits 18-23:

bit ©
bit 1 :
bit 2 :

bits 3-10 :

bits 11-23:

nn

o nu

i

‘priority of job (high, low medium)

1
0

if private tapes are neecded
otherwise,

if archive tapes are needed
otherwise,

if archive tapes are used (used by spare

otherwise,

if long job,
otherwise,

Numbers of tape units needed at

beginning of job,

Type (short, long, tape,)

Compiler
= 2 On Active list B,
= O otherwisc,
= 1 On active list 4.
= O otherwise,

= 1 1if swing overfrom,
= O otherwise,

Archive tape identifier,

Job Identifier,

1614.3

1,9.64
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1614.4

Procegsed job description,

word 15 (2,4) @ bit o~y = no of input sections needed in
_ » processed job description,

bits 8-11 = no of archive documents called for,
A bits 12-23 = no of blocks called for,
word 15.4 (3.C0):  bits 0-23 = Time in seconds,
word 16 (3.4) bits O~ = no of tape sections needed in

processed job description,

bits 8~11 no of documents not yet enterecd
(= 0 when put on complete job list)

bits 12-13 = no of self document,
bits 16-19 = Decks,
bits 2C-22, unused,
bit 23 = Tape marker,
word 16,4(4.0) bit © = 1 when all document to this job

are on the input tape , and
it is waiting to have the processed

(:) job description formed,
bits 23-1 = position of title of job,

word 17,0(4.4) = Paramcter,

swiord 17.4(5.0) = Execution time,

word 18,0(5.4) = Computing time,

words 18,4(6.0) = Outputs,

to 22,0 (92.4)

ord 22,4(10.0) = Link to block if there are more
than 7 output streams,
(=C if otherwise)

w0rd 23,0,(12,4) = Link to next entry in processed
job description,

sord 23.4 (11,0), bit 0O = 1 when job document has

been put onto the input
tape,

<:> = 0 otherwise,
bit 8&-10 = position in block
bits 11-23, position on tape,

word 24,0 {11.4, Link with west of jobs in
incomplete list,

1.9.64



n618.

(:}urpose,

o of Instructions,

To transiaste statoments beginning *

cross References,

(30):
(31)
(32)
(332
<34;
P
3%
(37)
(38)
(44;
{
&2

47
48
49
(50)

O

(1T T | A 1T | (O (| A R | ¢ S | S

mnoun

(1/502)
(1/613)

6/621

wunwnuwnnunnn

nnuu

Get next character,

Hartran marker

Hartran compiler recognition in bits 18,23,
Position of job description,

Alternative entry to End of job document,
Read integer,

Get next on characters,

Error Rcutine,

Binary switch,sometimes,

Entry to R§02

Routine to enter complete job list,

Program Scan,
Jeb marker,

Routineffind first non-separator,
Alternative entry to Next List,

|R615

1.0.84



IR616

furpose -~ Tmplement HEMA

Q;) %o of Instructions,

~ross References,

{(30) = = DBeginning marker,

31) = = Position of Peripheral Rivets Store,

{32) = = Program Scan

{33) = = Routine to free peripheral x,

34) = = J marker

i35) = = Operators Routine,

36) = = DBuffer block which holds title of
compiler and Data documents during
input of the documents,

i37) = = Routine to give back block of store,

{28) = = Position of job description,

i30) = = Head of 'not here,assigned!

list =~(10.4)
wonnections-

snter at (1) from R621 upon finding a line beginning

<:> Comp, with b100 = peripheral private store,

“nter at (3) from RG1Z upon finding a simple Data statement,
axit.(a) to RE08. on finding a line beginning computation,
wxit (b) to read rest of document,

“nter at (5) <from assembly routine with b100 = beginning
of document,(ie position of 1st internal separator)

xzit  to, with b100 = position of 12 word block
allocated to this document,



%617,
rurpose,
'no of Instructions,

AR A s e v e s S

Cross Referbnces,

iR617,1

Read statements begimning °®°Compiler?''

R

LR | B S N 1 i

nnu

g1

Houonu

nu

nu

Routine ''Read next n characters into B102'!'
when B105 = n,

‘Routine *‘ask for 12 word block'?,

Store used, shows position of buffer 12 word
block,

Routine. to translate line beginning '’computationf®

Head of list of compilers,

Routine find beginning of Title or compiler name,

Routine '!form checksum of compiler name''

Routine '‘*search list of half words'®

Job marker # O if reading job document,

*'Routine'' Read and store title'!

Alternative entry to RO24 to find end of

document,

Position of job description now being

entered on this peripheral,

Used to show if present document has

been defuried by a self statement,

position of last character read

No of characters in present separator,

Position sub store private store

Position of last separator read,

Position of peripheral marker word

Put current block onto stream

and get new block and contains reader,

Routine to deal with end of document,

Read integer,

from R621 on reading COMP,
frem R621 on reading USE
from RO1E on reading data,

if document begins and end in same block

if heading is not compiler

R202 (Program Scan) if. document opens more than

{30y = (1/681)

31) = (1/692)

{32) = (4/619)

i33) = (2/608)

‘34) = (36/619)

{35) = .(2/681)

{36) = (2/688)

37) = (1/684)

i38).. = (1/619)

i30) = (1/682)

(40) .= (1/621)

{41 = (2/610)

142) = (3/619)

43)- = (5/619)

44) = (6/619)

{458) = (7/619)

146) = (13/619)

(47) = (20/619)

48) = (1/627)

i49) = (1/611)

{50) = (1/682)

Zonnections

" Entered at (1)

Entered at (5)
Entered. at (3)
Exit to R611
Exit to R60Q
Exit to
Exit to

one block,
R627 to put input block into input stream

if new input block needed,



S

Yotes,
I Yf compiler or data
of information,
words, 0.0.,4 =
word 10,0, = bits
bits
bits
Woxrd 10.4 = bits
; bit
bit
Tord 11,0 = bits
bits
bits
bits
Word 11,4 = bits
bits
bit
bits
) Data / documents,

document

20-23
14-18
4~13

0-3
2-22

12-22

or
11-23,

8-11
0-7
11-23
10

9
0~8

18617.2

then forms the following block

]

mnunnn

O RrOP

Title

type of eniry =%04 compiler
*1. Data,

Input peripheral stream,

compiler identifier,

no of input document,

Link to next document

if last document in processed

job description (set in R614)

Position of document in store
if not on tape ( block label,)

Position of document on

input tape (block label),
position of beginning of document
in block

Archive tape no if document on
archive tape,

Position of leading block of
document on tape, or in store,
if document on archive tape
otherwise

if document on input tape
otherwise,

No of blocks in document

All data/ documents with the same title are read in

and the documents are

document,
Data / List,
Words 0-9.4

word 10,0

Word  10.4.

word 11,0,

Word 11,4

I

treated as a nowmal simple

Title of document

= No of elements needed, ie, total no
of documents with title shown in 0-9,4
This is initially to * 2 and is reset
to (n) on reading pata / (n) END,

Link with data / list

No of elements entered, (regards cdocument
as fully in when word 11,0= word 10.0,

Link with rest of continuation document,

Document 12 word block -~ as data document,

1.0.64



2618,

furpose,

o of Instructions,

ird12

Translate Lines beginning 'DATA!

Cross References,

(30)
(31)
(32)
(33)
(34)
(35)
(3%
(37)
(38
(39)
(40)
(41)
(43)
(44)

~2onnections,
sntered
nxit

axit
or

(LI | | A T 1 1 S A (O IO 1

at

To

to

(2/631)
(1/622)
(4/619)
(3/617)
(1/683)
(1/619)
(1/685)
(1/600)
(1/681)
(1,/620)
(3/619)
(1/627)
(1/682)
(13/619)

mnwuuwwuwnnnunuan

Routine Find beginning of title,

Routine ask for 12 word block

Position of buffer block b list
Alternative entry to 'compiler'routine
Routine 'Read integer into b 102,

Job marker,

Routine '' Duplicate this block in buffer b,
Get next character

Routine ’'Read next on characters'’,
Error Routine,

End marker,

Read main program,

Routine ?'Read on store title,'!
Separator at beginning of current record

(1 from R621 on reading data

(3/61%7)

(1/627)
(1/620)

if normal data docunent

if Data / document

Error routine,

1.9.64



%619,

furpose, -~ Constants and parameters associated with each peripheral,

Associated with each peripheral,

{1) = Job marker

O if job document is being input,
1 if input section,

2 if output section,

3 if tape section,

i

(2) = = Position of job description currently
being input,

{3) = = Self marker - used if there is
a ''self'’ statement within a job
docunent, ~ also there is always
an inplied '*self''statement in
the common job description

£4) = = Position of buffer block used in
Routines RG17 and 618, when
inputting compiler or Data cocument,

v5) = = Re-start position-~ position of last character
read
18) = = Re-start 2 - no of characters in record,
7) = Restart 3 = (b100- substore add for present
peripheral),
08) = Head of input stream
1) = = Remote - holds type of peripheral
that this input device has been
made remote to,
{10) = = No of blocks in present document
, being input on this device,
111) = = Last four characters input in previous
input block (used when
making sure that peripheral has
stopped on ***% and not ccc)
212) = = Store for (20) in 609,
{13) = = Store word for position of the separator
at the beginning of current line
(also word in RO0D,)
{14) = = Position where current document
began in current input block,
if did not begin in current block - 1.0
15) = = V - store address per peripheral,
£16) = = Current input block label,
{(Re -~ start
{17) = = Block label used by input routines

(*36 - - 3603 AT moment)

Ir619,

1

O

04



Ir619,2

(:> associated with each input device, (cont,)
£20): bit O = 1 if end of statements reached - set by R621., word
by R600,

bit 1 = 1 if this an end document - used in Data / n documents

bit 2 = Integer switch - used in R604

bit 3 = beginning marker, = 1 if document begins
in current input block

bit 4 = 1 if peripheral engaged,

bit § = 1 1if operators input

bit 6 = 1 if next tape to be read in non - parity
checked binary,

bit 7 = 1 if new input block needed in, previous

document ended in last 64 word block,
so entire input block was put onto
tape - a new input buffer is
needed before anything can be done
with this device,
bit 8 Used by R6CO- 1 if next re-cntry begins
at the start of block,
ie no re-entry points lor2 set

bit ¢ 1 if partan being input. (RO15)

bit 10 = 1 if last directive was A, -

bit 11 - 1 tt te 3t T t? B

bit 12 - 1 7t L 3 4 r? tr ot C

(:) bit 13 = 4 1T 1 te ot tron

bit 14 - 1 T 11 Tt 1t e 7

bit 15 = 1 te T t? Tt Tt P

bit 16 - 1 Tt te e tf te T

bit 17 = 1 te ty te Te L 20 4 7

bit 18 = 1 if previous tape ended without a
teminator,

bit 19 = 1 if peripheral disabled,

bit 20 = 1 if peripheral needs reengaging when
buffer space has been re-allocated (operators
request has said - disable on input device-
must re-allocate buffer space,),

bit 21 = 1 if next tape must begin with %%,
(only set if bit 18 is also

set,
{20): bit 22 = 1 if next tape is to be read
in parity directed binary,
bit 23 = 1 if %%k read in previous record,

(used by R60C)

<:> 1.9.64



O

feneral words

Ix619.3

not particular to each device,

(30)
(31)
(32)
(33)
(34)
(35)
(36)
37

(38
(39)

(40)
(41)
(42)

(43)

(44)
(45)
(46)
47
(45)
4
(50)
(51)
(52)
(53)
(54)
(55)

(56)
(37)
(53)

bnigunuwunn

nun

L1 S N (I N O O A I |

1

nin

mnnunun

I

nmnwnu

(1z/652)=484*3504;

375*7

=

nmunununn

word to be stored in register 10,0 of 12 word block

v v L Ty gt 110’3 e
L3

11.4 19 19
Head of ''here - not assigned'' list
Head of ‘assigned - not here! list,
Head of incomplete job list,

Head of list of compiler,

No of blocks allowed to be called

for in machine, - normally - if

there is a dump tape, this will be

220, however if there is no dump _ -~
tape, then this will depend on the
other job at present in the machine,
(see RGO7 *'store''),

Store word used in R624,

Store word showing position of block that
has just been put onto magnetic tape

by input disposal ( R690) used in RG2Q,
Store word used in R603,

Ilead of "'here not on input'! list,
Current peripheral being processed
(holds working space),

L ] Tt 1 L ) te

]
]

Position of next scparator working
space
Position of last character read for R600

Store word used in R628

Head of data / list,

No of peripherals,

Store word used in R614

liead of compiler job list,

No of free blocks

Where last processed job des, ended,
Store word 614,

lead of list of titles

store in 625

Head of operators request - OPS request

(b100 in word 0,0.4 = beginning of request.)

Beginning of current record

No of titles in machine,

Position of first block of title on
dump tape,

1.9.64
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Sub store

bit
bit
bit
bit
bit

SHWNPRO

half - word

(21/619),

No dump tape

Input disposal active
Peter warn active
R641 active

R614 active

in sub store

Ir619.4

1,9.64



821,

yurpose, =~ Translate the next line of input,

Yo of Instructions,

7ross References,

£30) = = Position of beginning of Record,

+31) = = No of characters in Title,

{32) = = Store word for hi00,

"33) = = Restart store word 1

Q34) - = t R 4 v {384 2

i55) = = te (X te

€36) = = Routine find beginning cf Title

37) = = Routine Error, :

38 = = List of peripherals

39) = = Routine to enter S,E,R, in Queues,

{40) = = Operators Input Routine,

{41) = = TProgram scan,

4z = = Read next n characters,

i43) = = Get next character,

w44) = = Routine -~ Search table of half words,

Connections,

“nter at 1) - having set positions of last character
read and no of characters in wrccord
before entry,

Znter at 5) - nommal entry to routine to read the
beginning of next record,

wHit, a) if line beginning with unreccgnizable character,

fie,(,),e,2,2,8,/.1

Exit b) if operators input - via S,E,R, queue,

wxit e) To routine to deal with heading

Wotes,

% Routine reads characters until finds first non-separator

if integer,*, XorJ then Takes applicable action, Otherwise
reads in next B characters and jumps to routine
signified by there characters,

2 Contains a Table , beginning at (4) of all possible
characters that can read line,

1.9.64
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13022,

“urpose,

‘ro_disengage peripheral,

0 of Imnstructions,

Zross References,

{30)
31)
132)

(20/610)

nuu

onnections,

H

Peripheral marker word
Private store of this peripheral,
Free this peripheral,

Enter at (1) to disengage peripheral,
with b109 = peripheral identifies,

IRG22

1.9.64



c

Ir623
:\69: 3 °

Zurpose, Translate lines beginning '' SELF'?,®'Input'',?’output'’

0 of Instructicns,

Zvoss References,

'30) = (1/619) = J mayxker = 1 if input switch
= 2 1f output,
(54) = (1/620) = Routine ''Errors®®
32) = (2/681) = Routine *'find next non - separators!!
'33) = (1,/600) = Get next character,
{34) = (1/683) = Routine *' Read integer''
a8) = 0.4(1/619) = List - position of job document
at present being read in,
36) = (1/621) = HRoutine ''Next Line,''
37) = (1/680) = Routine ¥'Test for separator'!
“onnections,
dater at (1) statements beginning SELF,

exits to Routine *'rranslate next line'! Rr621,

sater at  (2) statements beginning INPUT,
exit as (1),

nter at  (3) statement beginning QUTPUT
exit as (1)

Hotes,
1) Expects statement SELF = {n)
gives error if incorrect one word
stores (n) in word 3,4 ,bits 12 to 1§

2) Input sets Job marker = 1,0 (1/619)

this indicates that input section is being read in,
3) Output sets Job marker = 2,0,

109@ 64.
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rarpose,

Entered when a peripheral becomes free or

> program 1s completed, It tests if there are any
complete jobs, And if so, foxms the processed job
“escription and puts this into the input stream ready

Enter at (1) When n peripheral becomes free, or a
job is completely in the machine,

L0 go on tape,
Jo of Imstructions,
‘ross References,
130) = (1/62%)
i31) = (43/619)
32) = (1/613)
33) = (2/620)
34) = (20/619)
35) = (1/313)
{36) = (1/312)
{37) = (3/502)
28) = (38/619)
(39) = (56/619)
{40) = (1/600)
(41) = 0,4(86/619)
(42) = (2/600)
onnections,

Exit,
5§;tesn

nn

Get another input block
Pos, in next separator
End of document

Get another input block
Peripheral marker word
Call to coves

Set PAR

Read from peripheral
Store word

Beginning of current record
Re-entry after veading

to program scan, when there are no
more complete jobs to be dealt with

This routine only chooses which job to ceal
with, and sets the relevant marikers, it uses as
subroutines K514 and RO25, R614 forms the
processed job description , and RO25 gets the
necessary space, in an input stream, in

which to form this job description if no peripheral

IrG24

is free, Item R625 is the routine which abandons everything,

1.9.64
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=628,

625

“urpose, Allocate store for periphal
This is a subroutine used by R614, it
looks for a free peripheral and then takes enough
store in this peripherals stream list as
is needed by rbI4,

‘o _cf Instructions,

'ross References,

130)
731)
©32)

nn

(20/619)

il

133)
34 =

35) = (3/620)
{36)
'37)
164
<32)

(2/626)
(64/599)

nnnu

{onnections,

Enter at (1)

Exit (a)
(b)
sotes,

I

I u

[

¥o of peripherals,

Peripheral descriptive word,

Alternative éntry to RG24 if no peripherals
are disengaged,

Position of private store of peripheral,
Store word for position of processed

job description in block

Put pregent input block into stream list, but
mark as ?'being processedt!?

Acquire another input block,

Re-entry to RO14

Peripheral private store, beginning of buffer,
Put present input block onto tape, but

mark as *fwaiting to go onto tape®’

with b103 = no of conscecutive blocks of

64 word blocks called for,

to RG24 if no peripherals are freec
RO14 when sufficient space has

been found,

This routine gets enough 64 word blocks of
space for R614 to put a processed job
description into, Each entry block of store
needed is put onto The input stream, bit

s marked as ''being processed®?,fhis
prevents input disposal trying to put

it onto magnetic tape,



furpose,

IR6G26, 1

input block full
- 1) to put the present input block onto the stiream list,

marl as waiting to go on tape
23 to acguire a new input block,

3) To put present input block onto stream list,
mark as f'being processed, (used by RG25)

;umber of Instructions,

~ross References,

230) = (2/697) = Recognize Peripheral,
31) = (2/630) = Find block,
32) = (8/619) = Reads of peripheral streams,
133> = (3/203) = Status directory
34) = (1/630) = Aquire one block
135) = (1/313) = (Call to cores
i36) = (1/312) = Update PAR's
37) = (3/627)
138) = (5/613)
04) = (64/599)
39) = (5/201)
240) = (1/599)
‘41 = (2/999)
142) = (3/999)
143y = (15/229)
w4y = (1/213)
ggggpctiqgg,
anter at (1) To put current input block on peripheral x at the head
of the input stream marked as *'waiting to go on tapef!
enter with  blO0 = peripheral x working space
bii0 = link,
wxkit  at (<) with b100 = peripheral x working space,
b100 = peripheral x identifier
bicl = status entry for head block,
wuter at (2) To acguire a new input block for peripheral x
bl00 = x working space
b110 = link,
#xit  at b)  with b100 peripheral x

b16§ = block label,
b109 = siantus entry
~block label in bits 22-12,



()}

iRG26.2

Enter at {37  to put current input block on peripheral
x at the head of the input stream, marking
it as®'being processed'?,
b100 = peripheral private store,
b130 = link,

Notes,

This routine is normally entered at (1) or (2):
it is entered at (3) when a processed job
description is ovevflowing into more than one
page, In this case, the block must not be put
onto tape until it has been filled by the

job description,

1.9.64
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IrGzy

B

2527,

Jurpose, Buffexr block full

) Entered at end of buffer block from
input routine, Puts present buffex onto
input stream list, updates necessary
constants and get a new buffer block,

wo of Iastuctions,

~ross References,

{30) = (04/599) = position in private store

£31) = (2/697) = Recognize peripheral,

{32) = (11/619) = Store word,(per peripheral) to
hold the last 4 characters read
in previous block (used to check
for ***)

(33) = (1/626) = put input block onto input
stream, mark as waitiug,

34) = (2/626) = Acquire another input block,

{35) = (16/619) = ©No of blocks in document currently being
input,

(360) = (1/313) = DPeripheral infommation word

37) = (1/312) = 1 bit = 1 if input disposal active,

{33) = (0,1) = Mask for (37).

39) = (1/699) =  Input disposal,

£40) = (2/200) = Put S8.E,R, in gueue,

{41) = (1/609) = Re-entry point to ROOY

42) = (3/592) = Start reading from a peripheral,

(alternative entry)
Connections,

Enter at (1) from ROCYH with b1CO = peripheral private store,

Exit to start reading from
peripheral ( 3/502) -~ May
activate input dicposal

1.9.64
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[REAvo0]

20
T

“urpose,

1RG22

Entered from input disposal when a
block has been put onto tape,

o of Instructiouns,

Jross Referenceg,
{30) = (41/619) = Head of "'here,not on tape'! list,
1) = (39/619) = Position where block has been put on tape,
32) = (35/619) = Incomplete job list head,
i33) = (1/699) = Entry points to input disposal,
i34) = (34/619) = Head of ''not here-assigned®’list,
138) = (42/619) = Store for bi0l when searching,
36) = (1/637) = Test if title is element of a list,
37) = (1/694) = Give back free space,
{38) = (33/619) = Head of '‘here not assigned®'list,
39) = (46/619) = Head of data /
40) = (45/620)
41 = (1/632)
d?nnectiqggq

Enter at (1) with b100 = identifier of block just put on tape

Exit

riotes,
TERER

L)

P

e
~/

iz
e

nn

and (31) block label on tape where block has

been vecorded,

to Input disposal when all information
comected with this block has been processed,

Routine resets all leading block markers from
correct block identifier to tape address,

Routine resets all relevant incomplete job entries to correct
tape addresses, and puts each job on
the complete job list if nessary,

Routine raesets all relevant block addresses of

document entered, and puts them on the
correct list,

1,9,64
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SCHEDULER ROUTINES

R650
R651
R652
R653
R654
R655
R656
R657
R659
RE60
R661
R662
R663
R664
R665
R666

R66T
R668
R670
R6T1
R672
RET3
R6T5
R676
R677
R678
R980
RO82
R983
R984
R985

Enter job in execute iist

Job assembly complete action
Scheduler parameters and tables
Set scheduling bits

Selection routine

End of job routinse

Set up stream directory

Set new priority

Activate scheduler (fixed store routine)
Scheduler entry and exit

Active list selection routine
Enter job in active list
Semi-emergency entry to scheduler
Select assembly type documents
Job assembly routine

(rR66, R766
R866 and

R996)

Re~entry routine

Shift n places

Set up job size

Select document for assembly
Find input well block

Remove / duplicate routine
Assembly control routine
Document complete action

Prepare to read in

Return from read in

List job description

Compiler assenbly

Find / free halted program

Tape assembly for execution jobs
Tape assembly for active list jobs
Obtain a free deck

19th October, 1964.
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SCHEDULER NOTES

1.

2

3.

4.

The scheduler routines occupy four blocks (%3423, *3437,

*3440 and *3441) and perform five main -tasks,

8. choose jobs for assembly and enter them in the active list,

b, choose jobs for execution and 8ot up ‘execution directories
with the appropriate time sharing bits set.

c. assemble input--documents and compiler in main store.

d. control the assembly of magnetic tapes,

e, allocate external priorities.

To ensure only one branch of the scheduler is active at a time
entry to it can only be made through’R659°

Reentry addresses are most important in the scheduler routines

and reentry routines (R66,R666,R766 and R866)

which recover B100- B1i0 after non-equivalence are provided in

each block. Where possible modifications to a routine should go
in the same block as the routine,

R652 contains all scheduler paramster and label settings.,
To recompile feed in R@52 followed by the four scheduler tapes,
There are groups of instructions at present in the scheduler

routines which may be incorporated at some future date
but play no active part at present,

12.2.64



<:> JOB DESCRIPTION ENTRIES
A programmer's job description is processed by the input master routine
into 124 word entries and then expanded, when the job is assembled for
execution, into 15% word entries.

ist ENTRY
Words 0-0.4 = Job title
io.0 = spare
10.4 = link to next entry
ii.0 = spare
11.4(23=-12) = title identifier
(1i=3) = after information
12,0 = spare
12.4(23=2) = active entry address
(0) = if in job description assembly
13 = Jjob entry address
13.4=15,0 = spare
2nd ENTRY
Words 0=2,0 = copy of job-entry
/t) 2.4=-15 = further information not used by schedule
o These first two entries are standard, other entries are

JOB DOCUMENT ENTRY

Words 0=0.4 = document title
10 (23~20) = ‘entry type
(19=14) = input stream type
(13=4) = compiler identifier
(0 if data, 511 if compiler mot listed
(3=0) = number of input document :
Word i0,0(23) = 1 if ‘this entry is last one in block
‘ ‘ (this bit is only set in the 124 word entry)
(22-2) = link to next emtry
(¢H) = spare ’
(0) = 1 if assembly type document (set at assembly time)

12,2.64
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JOB DESCRIPTION ENTRIES CONTD,

word

word

word

word
word

word

word

word

word

ii1.0
or

1104.
or’

1z,0

12.4
13.0

13f4

orxr

14.0
14.4

15.0

(23=12)
(23-11)

(10=8)
(7=0)

(23-12)

(23~11)

(10-9)
(8-0)
(23-12)

(11-3)
(2)

(1)
(0)

(23-2)
(1)

(0)
(23=12)
(23-11)
(10-8)
(7=0)

(23)
(22~12)
(10-0)

i

i}

L T it

B owowowo# 0w oW R -nn

nw

it

block label of last document block
tape ‘block number of last document block if

“the document is on magnetic tape

position in-block where document begins
archive tape number
(or if not om tape, 0.2 if on system input tape)

“block label of leading document block

tape block number of leading document block if
the document is on magnetic tape.

spare.

number of document blocks

ax+b -gpace in blocks required by job

when it is being compiled '
count ‘of ‘number of blocks assembled

if ‘document refused space after being

partially assembled

if document being assembled

if document in main stors

spare

Jjob description address

spare

if next block to be assembled isn’t in store
block label of mext block to be assembled
next block on tape.to be assembled

position in block where document begins
archive tape number

spare

if space refused during assembly

block label of last block assembled

block label of last but one block assembled
spare ‘

12,2.64



EXECUTION DIRECTORIES

STATUS (iword entry)

bit (23) = 1 if halted for a block
(22-12) = reason for halt
(i1) = 1 if tapes used-
(10) = 1 if clearway job
9 = 0/1, full recover / only recover if in supervisor
8=2) = link to next job
(1) = 1 if in supervisor
(o) = 1 if free to run
STORE (3 word entry)
bits (23-13) = number of blocks reserved less one
(12=2) = start of job area in block directory relatlve to
‘ start-of block directory
(1) = 1 if not in processing mode
(0) = 0/1 clear new blocks / do not clear mew biocks
SWITCH (4word entry)
bit (23) = 1 if branching
(22-20) = location of dump in dump block
(19) = 1 if compiling
(18) = spare
(17-15) = Jjob type
(14) = 1 if dynamic time shaving
13) = 1 if -own clock
(12=7) = instruction counter for scheduling
(6-4) = Jjob priority
(3=2) = spare
(1~0) = monitor description
MONITOR (4word entry)
bit (23) = i if in offline trap
(22) = 1 if page lockdown
(21=12} = off line monitor description
(11-12) = page number if lockdown trap
(1) = 0/1 -'master process / no master Process
(0) = 1

if waiting off line trap

12.2.64
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COMPILER DIRECTORY ENTRIES

Al (11/201 = % word entry)
bits (23=0) = first four characters of compiler name
A2 (12/291)= % word emntry)

bits (23~0)

i

second four characters of compiler name

B (16/290 = % word emrty)
bits (23=19) = a
(18=11) = b
(10=3) = compiler size
(2) = 1 if common compiler
(1) = 1 if protectsd
(0) = 1 if kesp in store
c (13/201) = 4 word emtry)
bit (23) = space
(22-13) = compiler number
(i2=0) = position on library tape
D (20/201) =} word entry)
bits (22=13) = space
(12=0) = position on dump tape
E (14/290 = % word emtry)
bits (23=2) = address in store
1) =1 if assembls
(0) = space
NOTE

Working space allocated to a compiler is AX + b
where X = number of blocks on document and

A
A

now

% to the power = a if a = 0,1,2 or 3 and
2 to the power 24~a if a = 23-123

12.2.64



PERIPHERAL ENTRIES

PERIPHERAL SCHEDUEER'ENTRY (% word sntry)

bit (23)

' (22)
(20)
(19-15)
(14=13)
(12)
(11i-3)
(2)

1)
(0)

Wow e w o u

iou

STREAM DIRECTORY -
bit (23)
(22~15)
(14-11)
(10-3)
(2)
(1)
(0)

PERIPHERAL TABLE-

bits (23-2)
1
(0)

W n

STREAM TYPE TABLE
bits (22-8)
(7=3)

o

W onow oWy

i
0/1,
1

= s

0/1,

‘if remote

if normal / semi-remote
if tape out of actiom
print well backlog
spare

if full backlog

actual output backlog
if idie

if semimemergency

if emergency

e

{ % word entry = entry n for stream n)
gpare

stream full parameter

space o

stream output backlog

if peripheral available

if semi~ emergency

if emergency

(% word entry)
address private psripheral store (less*7)

~if input / output device

if not available

(3 word entry = entry n for output peripheral n)
spare ’
stream type

12.2.64
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=n 3, = =2 =

Active List Scheduler. (108)

new job
ob) - AL job => XEQ
Job priority

altered

>
|
L]
i
A4
semi emerg, .

1/663
|

]
[

|

v

semeom=¢= 1/661 (selection routine)

!

Qe e

mmmmm 2= 1 /662

(with job)

{entry routine)

12.2.64

exit to scam or
another part of scheduler
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Execute Scheduler. (250)

enter

Program Scan v
exit if no

< : R66O<
scheduler bits set | I
! |
v v

XEQ job Job ends
priority altered RO55

!

! |
! J
v |
‘new Jjob or exit if
priority altered  =e=cocsecswmes
RO51 not needed

| ]

i
v
I
!

=
S
(=)}
A
A

|

| |
v |
| {
| |
i : f
] set up stream directory |
I ! I
i ! !
| v [
i R654 exit if no job
i >
i

i

!

]

!

!

i

v

!

l

selection routine

selected

i

i

[

}

i

|

|

{

! !

v !

>R2/650 ]

reader execute |

list I

i |

| !

v |

RB5 Gt

set scheduling
bits

12,2.64
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Document Assembly Flow Chart.

R660 R660
! ]
| B
IN ogT
v v ‘
»>RO65 (job assembly routine)<
v v
i |
v L v
RO64. no document assembly

! l
| |

o .
-=>RO70 (select document for assembly)<=ecmcmmmaows

(uses R668

|
|
v
¢====RO71 (find input well block)
/ /1
/ / 1 found
/ /v

/ / R672 (remove/duplicate routine)
not found /

]
|
/ / >R673 (assembly control routine)
/ / Jjob description

/ /next bloek
/ / in store

i

/ I :
/ document complete or

/ space refused
/
/

|€¢====next block notw==wcmmocs
f in store v ‘.
] R075 (document complete action)
|
v .

R676 (prepare to read in)
i
|
!

v e S > job complete or refused
€====R4062 (read in routine)

Y om0 oy 0 s cmd o s sy D S T mam o s e o o D ot e oy €

i
]
1
! > R678(1ist job description=-
] ‘ .

=
TR e cmo ceh ome oE em oD omh OO o D oD oed oo 5 oxo omD oeD OFD oo o aues CIW D om oot cmn e oms o5 omb oS S g omi oo oED CTD oemh e eb axo

==mme===p job not complete

m_mm_
s Was: oo o em e

D D I GED o GmD CED mo R D oo S0 OO CED mmo GED G e emD oD CED emD CMD TS oo Go oud oo D Ce mab Como camD e Gmen casc

D ) WD CHMD CED c=O GO con CUm CED Gmm cme) cwen s Gt CHED comS UGS CET s Cwes | aceD

i v

§ BRANCH

i !

| v

I R660

! I

j v

<=R677 (return from read in)
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R650,
Purgose:

650/1
Enter job in execute list,

To enter a new job in it's correct position in the execute list,

Connections with -other routines,

Notes:

a)-

b)

Entered at (1) from R634 with
Bi0O (1,0) = 1,
(i1) = 1/0, tapes/no tapes.
“other -digits zsro.

‘Bioi (19) =1 compile.
(17=15) = type.
(6-4) = priority:

‘other-digits zero.
B102 -job-description-address.
B103 (23=12) number -of blocks required less one,
Bi04 ~active list entry address.
Exits to 1/660 if there are no free entries otherwise to 1/653.

Entered at (2) from 3657 with

BiOi (6@4) priority.

B106 entry to be ordered.
Exits to B1iO,

1] M

Also the new priority must have already been set in the switch
directory and the entry removed from ths list linking with the
next job bits set to zero,

The routine places the new job or the ome with altered
priority immediately above the 1eading Jjob. of the next
priority ratimg.. . .

A freetentry in”the”execute iist is detected by the
fact that the. store directory emtry is zero.

The routine sets up new entry as follows:

a) Status directory.

€11 = o/ i tapes used,
(8=2) = 1link to next Job.
(i=0) = 1, .
b}  Switch-directory.
(19 = o/1 i compiler mode,

: (17=18)=  type.-
(6=4) = -priority. .
These bits-must be-added in to the entry,
¢} Main program store (wps) dump.

‘mps O . PJID-address.

mps 1 (23-12)-max (ax+b) =1,

nps 4 active. list address.

mps 5 SER entry address (1/280)
12,2.64



R650 Cont, 650/2

4. The execute list contazins 8 entry positions
but the first entry is always used by the
supervisor leaving 7 for main programs.

Be- ‘There are 3 basic types of -jobs indicated
: by the following -type values: 1 for tape jobs,
2 for common or peripheral jobs, 3 for computer

Jobs,
6. Priority values-are as follows
0 top job, i tape job, 2 common job,

3 computer job, 4 low job,

12,2.64



651,

RO51, Job-assembly complete actiom,
Purpose: To determine when a new job is cleared on an active list stream

-whether-the selection routine should be entered,

Connections with ‘other routines:
Entered at (1) from R66O0 and exits either to 1/656 or 1/660,

Notes:
i, “The aim of “this routine- i®s to-prevent the selection routine
being entered -when a new peripheral-job which is clsared on
- the active 1list, i®s not required om the executiom list, By
this means interruption of eomput@rmtape'job time sharing
does not occur every time a new peripheral job appears.

12,2.64



652,

RO52, Scheduler parameters and tables.
Purpose To set up scheduler parameters and tables and alsc to set any
& N

unset tables during development period,

Notes:

i2.2.64



RO53.
Purgosez

653.
Set scheduling bits,

To set own clock and dymamic time sharing (DTS) bits where
Necessary,

Connections with other routines:

Notes:
. 1°
2.
3.

- Entered at (1) from R650 & R660, and exits to 1/654.

The rules for setting these bits are:

a) If top priority job presemt give own clock,

b) If no top priority job presemt, give all tape jobs and
top peripheral job own clock and D.T.S. If no peripheral
Job present,- give own clock and D,T.S. to one computer
Job which is using tapes.

¢) Jobs not mentioned above are given a general clock and
no D,T.5, occurs.

If there is omly ome or no jobs for D.T.S then *4 is set
in time criteria to prevemt D.T.8., otherwise the time plus
scheduler period is set as the time eriteria,

Associated with each job is a '"clearway’® bit (digit 10 status
directory) which has the effect of enguring -that execution

of the job will comtinue so long as it is not held up. If

the bit is mot set a job is likely to be interrupted as soon
as a job of higher priority becomes free, At present this

bit is not set for any jobs,

12.2.64



R654.
Purgosez

654.
Selection Routine,

To select a job for the execute list from those available on
the active list,

Connectionsmwith_other routines:

Notes:

2.

Entered at (1) from R656 and exits to 1/660 if no job selected
and to 1/650 with the entry conditions set up for thie routine
if job selected for emtry to execute 1list,

The rules of selection are:
a) Only active list jobs whose documents and compilers
are in main store are considered for sslection,

b) All except psripheral jobs are entered in execution
list as soom as available.

¢)  Peripheral Jobs are entered whem execution list is

403Ko if
i) Stream output well is not full,
ii) No peripheral job on execute list

- and either
iii) emArgency
or
iv) space available and output fits into well,

d) If execute list now 0.K. then a peripheral job is
entered providing the output well is net full,

The space parameter used for scheduling is-the job size
plus max (ax+b) ie maxiwum compiling space and not the
size estimate given im the job descriptiom which 18
allocated to the job after compiling is complete,
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655.

RO55. End of Job Routine, = -
Purpose : To lose the active list, job and Jjob document entries when a

Jjob fimishes execution,

Connections with other routiness -

Entered at (1) from 1/660 and exits to 1/656,

Subroutines:
a) Enter 1/684 to lose 2} word entry with
‘B104 -= entry address,
Bii0 = 1link,
Uses B100, 104, 107 and B108,
b) Enter 6/604 to lose 62 word entry with same entry conditions
and usage as a),
Notes: 4
1, It is assumed that job and active entries are in the

same stream,
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R656.
PurEose:

656.
Set up stream directory,

To update the stream direetory.

Notes:

Z.

Connéctions with other routines:

“Enter at (i) from R653, R655 and R660 and exit to 1/654.

Also entered at (1) from R663 and exits to 3(1/663)

Asgociated with the active stream list is a-stream directory,
each stream having a 3 word emtry. At present only the
entries for peripheral streams are used. Each entry consists
ofs

(0)

= 0/1 /emergency.
(1 = o/i /Semi—ensrgency.
(2) = o0/f  /mot full,
(3=10) = Output backlog blocks,

‘Bits 0, i and 2 are set-when any of the peripherals in this

stream category are in o state“of‘emergen@yp‘BamiwamergeﬁQy
or not full respectively. 8imilarly the strsam output backlog
is the sum of the backlogs of all the peripherals in the group.

For each entry in the peripheral scheduler table there is a

correspondingmé”word-entry in the stream type table
(2=7) = stream type,
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RO57.
Pugggse:

Connectionss -

Subroutines:

“Notes:

i,

>

c)

2.

657,

Set new priority.
To allocate an operator’s priority request to a jobs

Entered at (1/657) from R660 with
‘B100 (23-11) = Jjob-idemtity.
(2=0) = ‘priority O top, 0.1 high,
C.2 normal, 0.3 low,
Exits to (1/660) after ‘having put an SER to the slow
queus toreturn to operator routine with Bi00 as on
input plus )

'B100 (3) = 1 if job om JL
4 = 1 ve AL
3y = 1 0 execute list, which will

call in R651, RO53&R661, and also after setting 2.5 in
the scheduler-line,

R650 to reorder execute list.

The effect af the priorities ares

Job list entries.
the new priority is-entered inm the job entry.
top jobs are put into the top stream, and

‘high-jobs are put to head of this stream queuse.
“active list jobs.

top jobs are put into the top stream,

execute list jobs.

the new priority is noted im the sw1t@h directory and
the list reordered.,

Hote that with high and normal jobs the priority equals
the typeo
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o

659,

.R6§g.' Activate Scheduler,
Purpose: To set marker bit in scheduler 1ine and enter in SER to the

slow queus if scheduler not already active,

Connections with other routines: -
Entered at (1/059) with
BiQg = marker bit
Bii0 = limk,

-Exit to link,

Subroutines: ‘ '
a) R200 entered via, R230 to put SER to quesue
Entry at (2/208) with
B107 = queue number.
B108 = entry information
Bl109 = entry address.
B110 = 1ink,
Notes:

This routime provides the only method to be used for activation
of the scheduler. The routine in combination with R660

ensures that the scheduler is omly active in obeying instructions
and waiting for a drum transfer om ome task at a time,
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660,

-R660, Scheduler Entry and Exit,

Purpose: To examine the scheduler line in the working store and

exit to appropriate routine.

Connections with other routines:
' Entered at 1/0660 from SER queue entry or from scheduler
routines.,
~Exit via Jjump-table to appropriate scheduler routine
with B100O unaltered and active bit set, and to
program gcan if scheduler line zsro,

Notes: i, Entry tc scheduler routine is made through R660
using the scheduler line to indicate the routines
reguired to be entersd and & jump table giving
their addresses. They are dealt with in priority
order O, 1, 2 sc000 22, Digit 23 is set te 1 when
the scheduler is active and no entry can be made whilst
this bit is set,
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"R66L,

Purgoses

661,

Active List Selection Routine.

To select a job from the job list for the active list,

Connections with other routines:

Notes:
1.

2,

Entered at (1) from R660 and exits to 1/660 if no job
selected or to 1/662 with

‘B100 (6=2) = stream.

Bi0li {23~2)= job entry.

‘Rules of selsction (in order of priority)d.

&) There i8 a limit to the number of jobs that can be
put on the active 1list, whem this limit is reached
‘no further jobs are added till a position becomes
vagant,

b) Only oms Jjob undergoing private tape assembly is
allowed on the list at a time,

c) Only one unusual job is allowed om active 1list at
a tims,

d) Top jobs and jobs with °°put on AL"’ bit set are entersd
to the list,.

e) Only 1 computer and tape stream job: ig allowsd om 1list,

“£) Peripheral jobs in a strsam with semi-smergency are

entersd if no other jobs of that stream are alrsady
on list,

g) Thore is a minimwm pumber of jobs required om 1list to
‘ensure an 0K, condition, If this nuwber is mnot
reached after first pass of the sslection routine a
second pass is made.

“h} Jobs which are selected on the second pass are peripheral

Jobs whose output will fit im the well and alse thers must
‘be a peripheral job om the exscute 1list (this indicates
that the ouwtput wells are in a state of being filled).

The order-of periphsral streams is eritical, the ordswr

should be one of importance and popular usags, viz, the "Jany’’
stream should be first with the lsast used peripheral stream
last,
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662,

R6O2. - Enter Job in Active List.
Purpose: To enter a job in the aetive list.

Connections with other routines:
Entered at (i) from RGO6L -with
B100 (6=2) = stream address,
- B0 =--job-entry,
and exits to 1/661. The routine sets the assembly routine
bit in the scheduler line, :

Subroutines: '
a) - Enter R602 at (2/602) to obtain 2% ward entry
with Bil0 = link
Exits to 1link with Bi04 = new entry address,
This subroutine may destroy all B lines except BiOO.
Notes:
i. Obtains free -entry and sets link to this entry amnd link to

Job entry, also sets am active list bit im job emtry and
arranges for assembly.
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- R663,
Purgosez

Connections?

Notes?

663.
Semi emergency emtry to scheduler,

To set up the stream directory according to latest peripheral
information before selecting jobs for active list,

Entered at (1) from R660 and exits to (1,/661)
RO56 iz used as a subroutine,

i. Gemi-emergency on a peripheral indicates that jobs for
this stream should be assembled in preparation for entry
to the exscute list when emergency occurs,

2. The stream directory is oﬁlyuset up by R656 ‘and this routine
must be used before enterimng the active scheduler proper.
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664.

- R664. ; Select'asgambly’type“documents,
Purpose: To search through the document emtries for a job and

mark - those which require assembly before exscution,

Connections~w&th other routines:
’ Entered at (1) from- 3665 & R678 with
B100 (23=2) ‘= AL entry
Exits to (1/670)

Notes:

1. The documents which-are-assembled in store
‘before execution are compiler, data, archive,
private tape and slash data document 1.
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665.

RO6S. Job Assembly Routine.
- Purpose’ At initiate the assembly of job documents on the active list.

'Connection31w1thk9thgr,;qqt;n93°

“Entered from R660 & R678.

and exits to

a) (1/660) if no jobs for assembly, otherwise to

b) (1/670) with ]
B100 (23=2) = active entry,

(0=1) = 0

Subroutiness ’ ' -
a) R668, ontered at (1/668)
Notes:

i,  The rules of selectian are clear- from the flow- diagram,
“however is should- be emphasised that though jobs are not
normally assembled in store -before their tapeshave-been
mounted archive documents of .active 1ist jobs are assembled as
soon ag the relevant archive tape mounted,

2. The ®‘no archive tape'’ bit is set when trying to assemble

archive documents-whose tape is nmot mounted, This bit is
cleared on all AL jobs whem any archive tape is mounted.
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666,

R666, Re=entry Routine,
Purpose : - To preserve B lines 100 - 110 when monwequivaiamce occurs,

Conneetionﬂvthh‘Qphgywxuut}neso
Entered at (1) from z routine by the instructions
113 126 o 0.4(3/666)
121 1260 o (1/666)

Entered at (2) after non-equivalance,

Notes:
1, This routine must be stored with each block of scheduler
routines.
2o ‘When only B100-needs to be preserved it is best to set the

- re=entry address direct into 5/201,
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@,

667.

R667. Shift n places.
Purposes .. ..  To shift the bits in B105 n places to the right,

Connections with other routines:

Enter at =n (2/667) with
‘B105 = word to be shifted,
Bii0 = link,
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668.

R668., Set up Job 8izes

Purposes - To determine the number ofmbloekS”a jobvoccupies whilst
in the active list and set this number in the active
list entry. '

Connections with other routimes:

“Entered at (1) from R665 with

‘Bi02 (23=2) = PJD address.,
‘B110 (23=-2) = link.
{1=0) = O
‘Exits to link with
Biio (0) = 1 if-job-size excesds free space.
Notess 1. There are three space parameters associated with a job,
these are '

a) the actual ‘spacethe -job occupies whilst sitting in
store, - This space is used when selecting jobs for
‘the-active 1list, It is obtained by summing the
‘various document sizes, which are themselves obtained

either on entry to the store through normal peripherals

or when they are read from an archive tape at assembly
time. '

b) compiler working space-axtb, whore-a &b are compiler
parameters and x is the size of the-document., This
parameter is used when selecting jobs for the execute
1ist, When there are a number of documents the max
ax+b ig used,

¢) “The programmers own space estimate. This is the space

allocated to a job when it is ready to commence
execution after compilation,
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Rgz Oc
Purggses

Connections?

Subroutines

Notes:
1,

2,

670,

Seglect document for assembly.

To select the appropriate job document for assembly,

Entered at (1) from-R665 with

‘BLO0 (23-2) = Active 1list entry, and
at (8) -from R462 with

B100 (23=2) = doc address.

Exit with
B100 (23=2) = document address

to (1/676) if document uses special or dump tape
(1/671) otherwise, or

to (1/665) if no document selected.

“R693 to-obtain 6®‘word section. ‘Enter 1/603 with

B110 = link , bit 0 = 1. Returms to 1link with
8104 address of section, May use Bl0i=110,

If private tapes are still nesded only archive documents

may be assembled, These are assewbled for AL jobs gs soon

ag archive tape is mounted, Normally documents are not
asgembled in store until all the tapss have been mounted,

To incorporate job -description assembly into the normal
document assembly framework a 62 word section is obtained
and set up as8 though it was really the job description, ie.

“words 12,4 & 13.0 of the first ssction contain the active

list and job- list entry eddress amd in-the second section
word 13,0 contains address of the ist, section (or tempor=
ary PJD) and the block label of the real PJD will be placed
in 11.4 when it is assembled., Later this section will be
used a8 the first section of the expanded ®JD,
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RQZl,
Purgoséz

Connections with other routines:

Subroutiness

Exit with

Find input well block,

B100 preserved
to (1/676) if block mot found and
to (1/672) with

BL10O (23-2)

B102 (i0=-8) -

Bi03 if (0)
if (0)

B106

B108 (22-12

Bi0g (2-0)

R667

R630 entered

B108 (22-12)
Bii0 = link,

Return with

B105 (12»2)
B10H
B108 (22»12)

oW 8w ouw o

671.

To search the input stream to find block for assembly.

_Entry at (1) from R670 or R6y3 with
Bi0O (23-2)

document address.

document address.
--section-document beginsz,

i, (7=2) = input stream

0, (22-12) =

BSD entry.
BL '

at 2/630 with
block labsl,

==
=

B "

i}

block position.
BSD entry.
block labsl,

Uses BL05, 106 and 108

BL of previcus block in stream.

priority, O = supervisor 0,1 = top.
0,5 = normal.
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672/1

Rgzz.. ‘ Remove/Duplicate Routine,
Purgose: To either remove or duplicate a block in the input well,

Connections with other routines:
Entry at (1) from-R671 with
‘BL00 (23~2) = document address.
Bi02 (10=-8) = section document begins,

~B103 if (0) = 1, (%=2) = input stream,
(0) = 0, (22~12)= BL of previous entry.
‘B106 ‘= BsS.Ds emtry.
‘BL08 (22-12)=B,L. :
BL109 (2~0) = priority O = supervisor 0,1 = top

0,5 = normal,

‘Exit to (1/673) with
B100O as on emntry.

Subroutines:
" a) R630 to find position 11 in BD of BL
Enter at 2/630 with-
B108 (22~12) = a
BiioO = link,
- Exit with ;
B105 (1zm2) = b
B16H = BSD entry.
Bi08 (22-12) = &
b) R630 to acquire free block,
Enter at 1/630 with
B109 (2-0) = reason & priority.
Bi110 (23=2) = 1link,
(0} =1 g
Exit with ’
“Bi05 (i2-2) = a if available.
B105 = 0 if not available,
-BL09 (22~12) = BL
‘remainder 1°'s.
c) R315 to duplicate block,

Enter at 1/315 with '
B100 (12=2) = a rest zero, (21) = 4.
Bi0l (23=3) = link, (2~0) = 0,6
Bi02Z (12-2) = BL old block,
(22, 21, 13,0)= 1, rest zero,
note: 22=1 sets lock down.
B103 = (14/314)
: - -Exit with B10O preserved.
d)- R248 to read or write isolated word
Enter at (2/248) with
‘B102 =-word to bs written.
or ‘Bi02°' = word to be read.
BiO4 = address-within block,
Biog (22-12)= block label.
-(8=2) = program number, .
d1g1ts 9,0 irrelevant, remginder zero.
‘Biio ‘ = return-address.
if (2) =1 read, = 0 write
Uses Bi05 - 110, Bt,

Exit w1th B100 or 3100w104 preserved according to re—entry address. 6
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672/2

R672 Cont.
Notes: ‘
1,- The ‘block status-directory entry (BSD) is
(23) = 1 if break in stream,
(22=12) = next'BL
(11=3) = ‘tape block number.
(2) = 1 if being processed.

Bits O & 1 used by input master & should not be altered.
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673,

R673. Assembly control routines.
Purposes Td'link and count ‘blocks, unlock any where necessary,

set reject bits and exit to appropriate routine.

Conneetions-with~other'routiness

‘Entered at (1) from R672 ,
with B100 (23-2) = doc-address,

‘Exits ‘to 1/671, 1/676 1/678 & 1/675 with
B100 as on entry.

Subroutines:
a) “R6G30 entered at 2/630,
b) R462 entered at 2/462 to activate tape.
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675.

R675. Document Complete Action,
Purpose: This routine is entered when the assembly of a document is

complete to determine future action.

Connections with*other-routines;

‘Entered at (1) from R6y3-with
“B100 (23=2) = document" address

Exit to (1/670) and (1/462) with

‘ B100 (23-2) = AL entry,

Subroutines
a) RO30 entered at 2/630.
b) R678 entered at 3(12/678) ‘to lore blocks and exit to R660 with
Bioi (22=12) = BL of first block to be last
(other -blocks are linked in BSD)
B103 = 1link (R660)
Notes:s
i, Vhen all the documents of a job are in store the blocks:

are linked in-the BSD with (22=12) = next BL, ans (23) =
if last block of document.
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676.

RO76. Prepare to read in.
Purpose: To set up the entry conditions for the routine which reads a

block into store,

Connections with other routines:
‘Entered at 1/676 with
B100(23=2) = document addreas.

Exits to read‘in'routiné with
‘B100-as on input, ‘
Biol (23) = forward/backward linking,

(7=3) = tape deck number, - .
(2=0) = priority.
‘Bi03 = tape ‘block number,
Biio = (8/670)" immediate link,
Bl0z = 1(1/677) return link after obtaining details
of ‘block just read in.
Subroutines: at R6GY, shift in places.
" ‘Notes:
1, ~The input -and archive tapes are assumed to have backward linking

whilst dump and satellite tapes have forward linking,
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677.

RO77. Return from Read In,
‘Purpose To set up the entry conditions for the agsembly control routine

after reading in a block from tape.

Connections with other routines:

Enter at 1/677 from read in routine
‘with B108 (23=2) = -document address,

‘B10i (12-~0) = tape number,
B102 (22-12)= block label,
(23) = . /bloek refused.

‘Exit to 1/673.
‘with BiOO as an input k
and words 13.4 and 14.4 of document entry set up.

Notes:

i, The procedure with-reading tape blocks is that (1/462) is entered
to read in tape hloeck, This routine puts an entry in the tape
queue and returns to link, When a block has ‘been read in a bit
is set im the scheduler line and R67J is entered via R660, At
this stage mo further blocks are assembled from tape till the
tape routine is activated either when a -document is'complete by
entry to (2/462) or when ancther block-has to be read in, .
Details of the block just read in cannot be passed via R660 and
these are obtaimed by entry to (10/462) At this point the block
is locked down and the entry is lost from the tape queue.
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-R678.

Purgosex

678.

List job Desscriptiom,

To copy the original processed job-description from 12}
word entries to 15% word entries and lose original
entries from store,

Connections with oﬁhervroutinész

Subroutiness
a)
b)
c)
d) -

- Notes:
i,

Entered at (1) with
~B100O = Jjob-description address.

Exit to R660

“Entered at 3(12) to free blocks with

Bi0l (22-1i2) = block label
B103 = link
and any further blocks to be lest must be linked im the BSD,

R692 entered at (1/692) to obtain 62 word section.
R248 entered at (2/248) to read or write isolated word,
R205 entered at =3(23/205) to update free block counter with
‘Blio = link, '
Uses B10§ = 110, ‘
R317 entersd at 1(3/317) to lose block with
Biol (22=12) ‘bloek label
‘B102 program number (O)
B100 link
Exits with Bi10§ BD position.

BB oW ou

At the beginning of'R678 the limks in the document entries

‘must be reset to take aeccount of any blocks which have been

duplicated,
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i 630

urpose, - Two subroutines a) Test if separator present,
{comma or space or newline)

b) Test if separator present,
- {comma, space,full stop or newline)

Mo of Instructions,

<ross References,

(30)
(31L)

(1/600)
(1/621)

Get next character,
Error Routine,

1
i

Jonnections with other routines,

intry 1a) - To test for scparator class 'a'(comma,space,ncwline)
bi10 = link,
Zntry 2a) - To test for separator class 'bf(comma,space,newline,full stop)

b110 = link,

Sxit,a) To link, if space,tab, newline,
b) To link if comma,
c) Error if character > 1C, not full stop or comma,
d) To link if full stop,
gotes,
Y Test next character - gives error if > 10 and not full stop or comma,

- Ignores shifts,

Subroutines used,

. Get next charvacter,

1.9.64



surpose,

Subroutinoes

a) read next n charnatere.
Dot i i+l A0 = N

b110 = link,

b) Find beginning of next word or integer,
ie, Find next non-separator,

i'o of Instructions,

<ross ~ References,

(30) =

(1/600)

li

Get next character,

wlonnections With Other Routines,

“ntry 1)
tatry 2)
Axit a)
axit b)
totes,

To read next n characters,
bicy = n
b110 = link
To find beginning of next word or integer,

When having read next n characters in b102

With b101l = first character of next word

o ’ Reads next n characters , keeping last charactecr read,

ifn > 4 loses first x characters

Ha) Assumes word beginning with character > 10, not
comma or full stop,
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IR583

2683,
O rurpose, - Read Integer
Yo of Instructions, i5

cross - References,

(1/600) = @Get next character
(2./620) Error Routine,

(30)
(31)

i

il

“onnections with other Routines,

vnter 1) if beginning of integer not yet formed,
with P110 = 1link - b102 = 0

“nter 2) if beginning of integer formed with biCl = first character
bi1C2 = 0
b110 = link

Zzit  a) if reads letter or character > 32,

b) to link with integer in bi102
(:) sntes,
) Assumes integer ends with a separator of class (a)



15400001

2684
‘::'}‘L! OS__G_}_,. —  Amoviindt A Qo Snog
a) Search a list of halsr wOrds for an olomant
enter with b 102 = element,
b 105 = begining of list,

on exit b 104 identifier,

Error if not on list,

b) Read until. new line,
Ignores all characters up to newline,

c) Update words 10,0, 160,11,4 of
document entries,

ross References,

{20) = (1/620) = Error routine,
731) = 0.4(5/600) = Exit link in '‘Get next character,''
{32) = 0,4(3/600) = ‘''get next character!'no of characters
in current statement,
233) = 0,4(2/600) = ''get next character®'position of last
(:) character read,
i34) = {(4/600) = Alternative entry to ''Get next character'?,
‘38) = 0,4(3/619) = Stored for word 11,0 of 12 word block,
{36) = (4/619) = Store for word 11,4 of 12 word block,
97 = (3/619) = Store for word 10,0 of 12 word block,

ﬁonnections With Othexr Routines,

mtry 1a) - TFOR routine to search a list of altemate half words
b102 = element searching for,
b1ic = 1link,
bi05 = begining of list,
wzit a) If element not in list,
b) when element joined witih bl04 = Identifier,
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IR634, 2
Tatry 2) = “Reat- until .ncwline,

Bxit 2) To link when newline read,
o
Zntry 3) To store halfwords inte 12 word block

positions 10,0 ; 11,0 ; 11 .4,
b104 = position of 12 word block,

mxit e) When completed,
Jotes,
1) Assumes lists of the form, a0 / a,
bO / b,
co / c,,
where %0 = element,
- %, = identifies,

List temminated by zero entry,

1,9.64



IRGS5

£ 0)
1‘,00"! ©

Purpose, - Subroutines = to duplicate a title into a buffer block,
to add 1 to no of tape decks needed,

o of Instructions,

7ross Refences,

{30) = = Dosition of job description,

{31) = {1/620) = Rrror routine,

{32) = *00002C00 = Maximum no of tape decks allowed x 2t
Connections,

intry 1) = To duplicate a job title,

b104 = 12 word block to be stored in,
b110 = link,
b109 = peripheral identifier,

Bxit a) «To link when transfer completed,

To add one to no of tape decks needeq,
pilo = link,
b109) = peripheral identifier,

N
~
i

Entry

Exit D) -~ Error , - too many decks requested,

¢c) =~ to link on completion,
notes,
. Transfers complete 10 words,



| RO3O

2586,

rurpose, Read (a) /(b) /(e)

io of Instructions,

Cross References,

{30) = (1/620) = Error routine,
+31) = (2/683) = Read integer
132) = (31/619) = Word to be stored in 11,0
{33) = (30/619) = Word to be stored in 10,0
i34) = 2(2/681) = Find next non separator,
{35) = (1/683) = Read integer,
onnections,
Enter at (1) with b101l = first character of (a)
bi1i0 = link,
Exits to Error Routines
or link,
Notes,
i) accepts format :- (A)(separator?)b/{separator?){b)(separator?)/(separator?){c)
(a) can be of form :- A(integer)
or (integer)
) Stores in word to be stored in 11,0 in following names,
bits 0~7 = integer part of (a)
bits &~10 = (c)
bits 11-23 = (b)

word to be stored in 1C,0 = identifier = *14 if (a)

* 7 if (a)

1

A (integer)
(integer)

3) Gives Brror if 1) (b) >5000
2) (c) >y

3) incorrect format,
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0687,

e

urpose, - Subroutine - Test if title is element of a list,

Wo of Instructions, 12,

Iintries,
1) To search the list,
b 104 = position of beginning of title,
b 105 = ' v v 'Y olist,
b107 - ( L T L T e Y?)_ 104
b 1i0 = link,

Exit a) if title is part of the list bl0j = position of title
->1link, in list,
b104 unchanged,
b1Gy = position of previous
element in list,

Exit b -> link +16,0, if title is not part of the list,
b104 unchanged,

dotes,
Search assunes that table ends with zero link,

RO
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purpose, - To form checksums
a) of title in 12 word block

b) of title not yet put into 12 word block,

o of Instructions,

“ross References,

{30) = (1/692) = Routine'' Get a 12 word block''
{31) = (1/682) = Routine’' Read and store title'’
{32) = (1/654) = Routine’! Give back 12 word block of space,
Connections,
“nter 1) mo form checksum of title in 12 Word block
on entry b104 = position of title,
b1i0 = 1link,
on exit b102 = checksun,
uses b1oy, 102, 106G, 108,
nnter 2) To form checksum of title not yet in 12 word block,
on entry = b 110 = link,
b 101 = first character of title,
on exit = b 102 = checksum,
uses, = all b - registers,
Notes,
) Entry (1) assumes that title has been stored in a 12 word
block and forms a halfword checksum
of 6 bit characters until it encounters a blank halfword,
2) Entry (2) Acquires a 12 word block, stores the
title in it, foims a checksun (using first entry
of routine) and then gives back space,
3) Routine assumes that all titles have < 30 characters

and end with a newline,

1.9.64
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)
7689.
Purpose, ~  Ma poeard +he dataile of a now oulput strean,

EAC -

Yo of Instructions,

Cross References,

{30) = (32/619) = Word to be stored in 11,4
31) = (2/619) = TPosition of job description,
{32) = (1/620) = Error Routine,
133) = (1/692) = Routine '' Get 12 word block''
{34) = (30/619)
{35) = 5(2/604)
Zonnections,
anter at (1) to record the details of a new
output stream with -
b 102 = (m) = no of blocks of output,
b 104 = type of peripheral,
b 110 = link,
b 109 = peripheral number,
(30/619) = no of output document,
Bxit a) to link,
b) +to error routine if too many output document
defined (>16)
notes,
) Routine aliows maximum of 16 documents,
(physical maximum is 31)
2) Routine notes the major output document in
job description,
3) information is stored in one half word,
bits 0 ~ 3 = type of output peripheral,
bits 4 =17 = amount of output in blocks,
bits 18 -23 = no of output document,
4) The first 4 ouiput documents are entered in

half words 6,4 to word of job description,
and word 6,C, bits 2 - ¥, contains the
number of output streams,

1.9.64



iR6%0.
O =090,

Purpose, = To enter document or title in incomplete job list,

50 of Instructions,

cross RBeferences,

{30) = 0,4(1/610) = position of job description,
gonnections.
Enter 1) to enter document in incomplete list,
enter with b11i0 = 1link
blo4 = position of 12 word block holding

the title,

exit to linmk,

uses b 101,108,




Ffurpose, To request another archive tape,

o of Instructions,

Cross References,

{30) = (2/619) = Position of job description,
{31) = (1/620) = Error Routine,

i32) = (31/619) = Word to be stored in 11,0,
{onnections,

mter at (1) with b 110 = 1link,

no of archive tape in working register 0.4(3/619)

b 109 = peripheral identifier,
wxit (a) to link on completion of task,

@xit (b) to Error Routine if requested too many tape
decks ( > 9)

b Adds 1 to no of systems decks required
in job desciption word 2,4 bits § - 11,

2, Resets the number of the major archive tape needed
in job entry word 1,4 bits 12 - 17,
Assumes that last archive tape requested to
the major one,

g Sets word 1,4, bit 0, = 1 ; This signifies that archive
tapes are needed,

A Gives Error, if request too many tape decks,

bits 0=%

IRGOL,
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Purpose, - a) Ask for 12 word block of space - Entry (1)
_ p) tr 9t 2% g Tty 9¢ te - Entry (2)

o of Instructions. - 24.

2ross References,

{30) = = Pseudo ~Label for position of head of '512' list of blocks.
(position of head of list - 1.4),
31) = = Routine - ask for'62' word block of space,

b registers used, 101, 108, 104,

¥ntries and Exits,

Tntry 1), with link in b110 to acquire 1 '12' word block,
axit  a) To routine - get one 62 Word section,

axit ¢)

Zxit b) To link with position of block in b 104

Antry 2) With link in b 110 to acquire one ‘23 scction,
Rotes,

1) Input master spéce is divided into 4 groups,
a) 512 word blocks
b) 62 word blocks
c) 12 word blocks
a) z}% word blocks

Each 512 word block is divided into 62 word sections, beginning
at word 16.0, also the first words are -

word 0,0, head of free '62' word biocks,
0.4 head of 62 word blocks used for 12 word entries,
1.0 s e T tY T 2y 1 34 Tt 2% T Tt
1.4 link with next 512 word block,
2.0, no of used 62 word blocks,,
2) On asking for a 12 or 2% word block the routine searches through

the first 212 word section for an appropriate sized block,

1.9.64
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o

2) {cont) and if there 15 a free 12 Or 2% w~va hipak, i+ vakes 1T, if
not then moves on to next 62 word block, or if none are left
then the next 512 word block, if cannot find space
then ask for another '62' word block, to get this if
necessary, & new 512 word block is taken,

O

3) Whenever a block is freed we attempt to free the 512
word block holding it, In this way the no of §12
blocks used is kept to a minimun,

4) Each 62 word block is divided into eitheri12' or
2% word sections begining at word 2,0, also

0.0 head of free section,
0.4 no of used blocks,
1,0  link with next section in this 'g12'section of this type,

word

1.9.64



furpose, = Subroutine used by R692. and Peter Jones ask for '62%word block

Ho of Instructions, - 52,

Cross References,

{30) = = Pseudo - entry for head of 'g12' list,
{35) = 1.,0(1/692)= Alternative entry to R692,
735) = (1/630) = Routine -~ acquire one free block,
Connections,
antry 1) For '6z' word block, divided into 12 word sections,
Link in 110, :
10 odd if from Peter Jones,
) For '62' word block, divided into 2% word sections,

uxit with position of 62 word section in b 104,

IR693
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7694,
Purpose, ~ Give back 'i2' or 2} word block of space,

Wo_of Imstructions, 33,

Zross References,

(30) = = Routine - lose block b,
Connections,
Enter 1), with position of block in b104
link in bilo

Exit a) = when completed to link,

Enter at 6) from Peter Jones, = to lose 62 word block,
b104 = position of block,

O

Notes,

- see R.602,

Working space, Uses b 100, 1c4, 107, 108,
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Purpose, To find length of output in RBLOCKS ,/ LINES,

Wo of Imstructions, 16,

2ross References,

(30) = (2/621) = TFind next non separator,
(31) = (1/620) = Error Routine,
(32) = (31/619) = Word to be stored in 11,0
(33) = (1/600) = Get next character,
gonnections.
Enter at (1) with b 102 =nm
O b 110 = link,
Exit to Error routine
or link,

z) Forms amount of output in blocks in b 102 , bit ¢ = 23
and in word to be stored in 11,0,
2) Only considers the first letter in each word ie, B or L.

3) Error if word does not begin B or L,
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3606,
Durpose, = Recopniza an output peripheral name,
#o of Instruections, i7.

ross References,

(30) = (1/620) = Error Routine,
(31) = (1/600) = @Get next character,
(32) = (2/683) = Read integer
(33) = (1/693) = Blocks or lines
(34) = (1/689)
(35) = (6/604)

Jonnections,

Enter at (1) with b 102

first 3 characters of output
peripheral nanme

b 110

link,
Exit to Error Routine if does not recognize peripheral,
or to link with b104 = peripheral identifier,

2 registers used, - 107, 108,

Jotes,

£t v

%, Thexre arec four types of output peripheral,

any = 0.1
Intérprinter = 0,2
creed 300C = 0.3
teletype = Os4s
Gre All ovtput peripheral name must consist

of one word only, ic routine searches for

next separator as end of nane,

IR606
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RO97.

Furpose, Find next non separator,
¥o of Instructions, 2.

Cross References,

(30) = (1/600) = Get next character routine,

Connections,

Enter at (1) with link in b 110,
Exit to link with character in b 101,
ﬂotes.

1) Defines separator as ~ all internal characters < 10,
full stop and comma,

Enter at (2) to Identifier a peripheral,

IRGYY
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RT700/1
R700 Program monitor interrupts and SER

Purpose: To record in B91 any errors resulting in interrupts (EO,DO,
Sacred Violation, Unassigned function) and any errors detected in S,E.R,
when the program is in store control. Main program controls are forced
so that on exit from supervisor, control is transferred in extracode to
RTO1,

Registers of fixed store: 29

Number of instructions obeyed: Varies from 9 to 22

A maximum of 14 orders obeyed with interrupts
inhibited.

Parameters used: (1) to (14)

(7) = "Current program trap address" :
One half word in subsidiary store in the current program working
area holding :
Digits 23 - 2 Address of trap vector., If no trapping, P23 = 1
Digit O O if no errors detected
1 if error recorded by R700 (rest by R701)

Cross references

(3) = 2727%4 Table *4/¥2  *1/%04  etc,

(4) = (4/201) "Enter Supervisor" slow queue

(5) = (31/500) Table n1, n2, n4 ,...... n128 in alternate half words
(6) = (10/201) In Supervisor switch :

(9) = (6 201§ Main program controls

(10)= (2/701 Entry to "On line monitor extracode and trap"

(11)= (1/202) Entry to "Program Scan"

Connections with other routines

Entry at (1) from R500 under interrupt control with
B123 = 0 (UF)
1 (D0)
2 (svxg
3 Esvo
5 (EO0)
Exit to 2048%4 if previous error has been recorded
to "Enter Supervisor" at 4/201 if first error with
B112 = (12/700) = Re-entry address.

Re~entry at (12) from R201

Entry at (2) from SER detecting error in current program in control of
store, under extracode control, with
B126 0dd (digit 0 = 1)
B100  Error marker digits 10-2 Digit 1 = 1 if non trap error,
or in one of digits 23-11 0 if trap error
B102  Return address R digits 23-3

Exit to Retwn Address R with error recorded in B91 and with B101 altered,
Entry at (14) : As entry at (2) only B102 not set on entry, and exit is

to program scan with B101, 102 altered. Note again
B126 odd on entry,
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R700 continued R7OQ/2

Temporary working spaces: Entryg

Notes:

1"

2e

4

1;: B111, 112
Entry (2) s+ B111, 112, 101
Entry(14: B111, 112, 101, 102
Entry (19s B101, 102

This routine builds up in B91 a record of detected faults, The
faults are of two types, those which can arise similtaneously and
those of which only one can occur at once, The former (including
interrupt faults) are recorded as digits in 22-11 of B91 ( 1 = fault,
O = no fault), The latter are recorded as a counter in digits 10-2,
with digit 1 = 1 if error is not trappable, O if error can be trapped.
The assignation of digits and counters is to be determined later

(see note 4),

The program is set up so that on exit from supervisor, R701 will be
entered in extracode control at (2) to decode Bo1,

In order to prevent alteration of extracode control by a non-
equivalence SER after it is set by R700 (during an SER), the non—
equivalence look at me is put cut on entry (1) if the In Supervisor
switch is negative,

The temporary assignment of digits in the record in B91 is

Digit Fault Digit Fault
22 Ur 17 Local timer
20 DO 21 Overall timer
18 SVI 19 Execution timer
16 SVo 15 Page lock down
12 EO
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R701/1

R 701 On line monitor extracode and trap

Purposes Entered after R700 has recorded faults, or from extracode
routines discovering faults. Analyses whether the program
has trapped the error or errors, and if so enters the trap.
Otherwise enters R702 to monitor the error(s). An alternative
entry is from the trap extracode.

Registers of Fixed Store: 22

Number of Instructions Obeyed: Varies from 2 to 30

Parameters used: (1) to (11)
(6)
(10)

]

Fault number of "No trap set" digits 10-2. Digit 1 = 1
Remainder zero.
lask of non-trzp ervror. Digits 23-11 = 1 for any error
recorded in B91 by RT00 which cannot be trapped.

Digit 1 = 1. Digits 10-2, 0 = O
Number of interrupt type errors which can be trapped,
digits 8-2. Rest zero.
Table in fixed store, consecutive half words. Only digits
corresponding to trappable interrupt type error are significant;
entry 1 as 1 in i the number of this set zero remainder.
Trap masks one in digits corresponding to trappable interrupt
type error, zero elsewhere.

it

(11)
(7)

[}

1l

(9)

]

Cross references:

(4) = (7/700) Current program trap address
(5) (1/702)  Entry to Enter Monitor

Connection with other routines

{l

Entry at (1) from trap extracode (1111)with
B121 = trap number n, digits 8-2
Exit to monitor, 1/702, if no trap table set or trap n is not set with
B91 = fault number "No trap set" digits 10-2. digit 1 = 1
Exit if trap set with B127 = contents of word n.0 of trap table
previous B127 in B register specified in word n.4
of trap table. B91 - 93, 121 altered.

BEntry at (2) from R700 with B9 = Record of faults

Entry at (8) from extracode fault detection with
B91 = fault number, digits 10-2
Digit 1 = 1 (Non-trappable), O (trappable)

Exite To R702 with B91 unaltered if any non-trappable error is
recorded in B91.
If only trappable errors are recorded,; the top priority error
is selected and a trap is attempted as in entry (1). If
unsuccessful, monitor is entered with B91 unaltered.

Temporary working space: B92, 93, 121

Note
1. On entry (2), the Current Program Trap address is reset to have
digit O = O permitting further monitor entries via RT00.
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R702 Enter Monitor R702/1

Furpose: An extracode routine to control entrance to the standard monitor
sequence or to a private monitor sequence. Entrance is made via
R701, when the error is not trapped. The routine prevents multiple
entry to private monitor routines in the event of errors occuring in
these and prevents interruption of monitor routines by off line failures
such as magnetic tape failures,

Registers of Fixed Store: 20

Number of instructions obeyed: From 9 to 15

Parameters used: (1) to (6)

(4) = "Current programm monitor address",
One half word subsidiary store in the current program working area
holding the address 4o jump to for private monitoring, digits 23 - 3
Digits 1,0 = 00 Enter after printing fault description
01 " before " " "
10 " after printing description and
: standard post mortem
If negative, no private monitor requested,

Cross references

- (5/203) Current program member

. (15/204) Programm switch drectory
(1 710% Entry of "Main Store Monitor"
(1/233) "Enter processing"

Connections with other routines

NN

Ul w
N N
b nn

Entry at (1) with
BO1 odd: On line machine error
B91 even, negative: off line error (e.g. tapes)
B91 even, positive: On line program error

Exits a) To private monitor in main control
B92 = 0ld value of M
B93, 121 altered
B91 digit 0 = O otherwise unaltercd,

b) To "Enter Processing" -
with B97 = Address of Main Store lionitor digite 23 ~ 3 Digit 0 = 0O
B126 odd, :
B91 unaltered except that
digit O = O if private monitor allowed
14if M n not allowed,

Temporary working spaces B121, B92, B93

Notess

1. Private monmitor is only entered if the current program is not in monitor
already. Digits 1,0 of the program switch directory describe the monitor
status of the program and read .

0 0 DNot in monitor
0 1 Monitoring on-line program error
0 " off-line error or failure
1 " on-line failure,

PO G
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R702 continued R702/2

2. If R702 is entered for on-line failure, the monitor description is
forced to 11. If for program failure or off line fiilure, it is set
to 01, 10 if formerly 00, but otherwise is unaltored.

3 If the program is not in monitor already, private print is entered

immediately if the Current program monitor address is positive and
odd. Otherwise the standard monitor routine is entered.
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RT03 Block monitor R703/1

Purpose: To monitor the current progrem by entry to R700 when Store Location
and lock out detects use of a reserved block label or detects an
overflow of store allocation. In the latter case, monitor is not
entered if the program is in compilation or has been temporarily
reduced in store allocation by the supervisor.

Registers of Fixed Store: 30

Number of instruction obeyed s+ From 9 to 17

Parameters used: (1) to (20)

(3)

it

Monitor marker "Store exceeded" digits 8~2 Digit 1 = 1 if non trap
0 if trap
Remaining digits zero
Bits in program switch directory indicating compiler or
supervisor store allocation., Provisionally digits 18, 19;

(6) = %03

Cross references

(6)

il

(4; = €7/é 9 % try to SER "stop on block allocation™

(5) = (15/201 Program switch directory

(7) = (4/204) Non equivalence marker

(83 = E 8/314% Contents of (7) if non equivalence

(9) = (27/205 Entry to Unlock Store Block

(10) = (14/700) Entry to Monitor Interrupt and SER

(11) = (9 205§ Current program in store control
512 = (7/202 Current Program branch indicator
13) = $1/232) Entry to "Branch block monitor"

(14) = 1/202; Entry to Program Scan

(15) = (1/215 "Set full recovery switch"

(16) = (18/204) Number of main programs

(17) = é7/204) Main program short dumps

(18) = (9/204) Program Status Directory

Connections with Other Routines

Entry at (1) from R203 if store allocation exceeded
B108 = Current program number
B109 = block label digits 22 - 12
Entry at (2) from R203 if block label limit exceeded with
B108, 109 as for entry (1)
B100 = monitor marker for this error.

Exit a) To "Set & reset full recovery switch" at (3) with
' B100 = Fault marker digits 8-1 remainder zero as on entry
B109 = Entry address (14) or R700 digits 23-3; digit O-1
' (causes entry to R700 and thence to program scan)

b) To Program scan, with current program in control set up to
resume in supervisor with full recovery of B line and working
space, and to resume at 6(2/703) with

B100 = Fault marker digits 8-1, compiler/supervisor bits as in

program switch directory after emtry (1)

0 if fault follows non equivalence, non zero otherwise

SER re-entry address = 6(2/703)

B101

1l
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R703 continued : R703/2

c) To SER "Step on block allocation" if entered at (1) compiler/
supervisor bits non zero,
@ B100 = as exit b
Mein control reduced by 1 if fault does not follow non-equivalence

Subroutiness
(2) "Unlock store block" entered at (27/205) to free program with
B110 = 4(2/703) _
B108 = Digit 23: 1
Digits 22 - 12 = block label
Remaining digits irrevelent ,
B106 = Current program number digits 8-2., Remainder zero.

Return to 4(2/703) with
B100, 101, 106 unaltered.

(b) "Branch block monitor" entered if program is in branching with
B100 as exit (b)
B101 as exit (b)
B106 = current program number,
Return to 10(2/703) with B100, 106, 109 wnaltered,

Temporary working spaces B100 - 102, 106 - 110, B%

Notéss »

1, If the fault follows non equivalence, the current program or branch

<:> is made free to proceed., Otherwise, main control is reduced by 1
before exits a,c., The non-equivalence switch in subsidiary store
is reset, '

2, If the program has been resumed In Supervisor and is not in store
control, the program status directory is set to cause resumption
with store control in supervisor, and re-entry is then made to R703,

3. The full recover switch is reset on exit to R700,
4, If store allocation is exceeded legally (when in compile phase
or if the supervisor has reduced store allocation) a main store

SER is entered to supply an extra block., The programm may be
resumed without alteration to the control registers,
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1)

2)

19)

20)

T

FIXED STORE COLUMN 40014

(0) = 159%40014

R703

(3 =2,0

by = *03

(4) = (1/708)
(58) = (15/204)
(7) = (4/204)
(9) = (27/205)
(10) = (14/700)
(11) = (9/205)
(12) = (7/202)
(13) = (1/232)
(14) = (1/202)
(15) = (1/215)
(16) = (3/204)
(17) = (7/204)
(18) = (9/204)
121, 100,
101, 1c1,
164, 100,
101, 101,
165, 106,
210, 126,
152, 106,
225, 120,
101, 102,

216, 120,
210, 126,

122, 127,
165, 101,
215, 126,
121, 109,
121, 126,
113, 100,
113, 101,
iz1, 100,
113, 100,
121, 1¢8,
147, 108,
113, 108,
121, 126,
113, o,

121, 108,
167, 108,
121, 110,
121, 126,

(4)
0,1(1i0)

5(15)

a7
(16)(17)

5(2

|Block monitor

|Monitor mark-store exceed
|Compile & supervisor bits
lexit for extra block
'Switeh directory

Iﬁ maiker

|¥vee program

| Monitor

|Current program in store
|Branch in dicator

|Branch biock monitox
|Prog:ram gean

|Set full recover switch
|Main programs

|Short dumps

|Status directory

| FNTRY FOR STORE EXCEED

| YCOLLECT CCMPILE SUPERVISE SITS

| ENTRY FOR LABEL EXCEED

| YEXIT IF NON EQUIVAIENCE

b

[)EXIT IF PROORAM NOT IN STCRE CONTROL
| YEXIT IF PROCRAM BRANCHING

[)REDUCE M BY 1 IF NOT =/

P YEXIT IF EXTRA BLOCK PERMITTED

| JRESET FULL RECQOVER SWITCH AND EXIT TO

| R700 AND THEN PRUGRAM SCAN

|)SET UP PARAMETERS TOR RESUMPTICN
D

(16) ¢16) (16) (10) (16) (17)

€4.2
(138)
18>
(14)
N
(s}

>.'=4,
3{2)
Q)

D
I)RESUNE IN STORZ CONTRUL AND IN SUPERVISR

1
|RESET =/ SWITCH

|B1c8 = BIOCK LABEL p23=1
| FREE PRUDRAM
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R704 TInstruction counter monitor R704/1

St e

Purpose: An SER entered when timers are updated and the instruction counter
timer of the current program in store exceeds a check value. The routine

- causes monitoring if the local timer or absolute timer are exceededs

K:) otherwise the check value and current counter are reset and block timers

adjusted to keep the timers within range.

Registers of fixed stores 39

Number of instructions obeyed: 8 to 14 if monitor
Maximum of 18 + 10b, normal 15 + 8b if continue,
where b is the number of blocks used by the current
program in store

Subgidiary store:

(1)

"Overflow check timer" One half word in current program working area,
Normally holds zero. If local timer is setb,
overflow timer holds the former check timer, if
local timer is less than this, or the difference
between the check times, digits 22 - 3

(8)

"Overall timer count" One half word in durrent program working area
holding
Digits 23-15 Ns No., of times overall check is to be reached
before conclusion ‘
Digits 14-3 s No, of times overall check has already been
reached.
Digits 2-0 L: No, of addition to check by monitor

O

Parameters used (1) to (14)

(11)
(12)
(13)
(14)

Cross referonces

Extra time allowed for monitor, (digits 22-3)
Lower limit for blocktimers T

Monitor marker local time exceeded

Honitor marker total time exceeded

mwu

9(3/303; Return address to update timers

(2/700) Entry to Monitor Interrupt and SER

(21/303) Check time of current program

(20/303) Program Instruction Counter timers
(9/205) Current program number in charge of store
(4/203)  Program store directory
(3/203) Block timers/status directory

[ R NN N NN

2
3
4
5
6
9
1

[ N | S | N | B

OTNITNOTNIINSNSTNTN

)

Connections with other Routines

Entry at (1) from R303 when current timer exceads check timer

Exit (a) to "Program'Mbnitor Interrupts and SER" at 2/700 with

B126 odd :
B102 = 9(3/303) = Return address
, B100 = lMonitor marker for local or overall time exceeded
<:> B101 altered

16.7.62



R704 continued R704/2

Exit (b) :+ To 9(3/303) if more time allowed.
B104, 109, 110 unaltered

Temporary working space: B100-103, B105, Bt

Notes:

1, This routine is entered from "Update Timers" when the timer of
the current program in store exceeds the check timer (also of the
current program), Return is to continue updating timers,

2. If the local check time has been reached (check timer digit O = 1),
it is replaced by the overall check timer and monitor is entered.

3. If the total allowed time has been reached, the check time is
increased by a fixed amount to permit monitoring, and monitor is
entered, This error cannot be trapped.

4. If further units of time are allowed, the overall timer count is
adjusted, and the check value C is subtracted from the current timer
and also from all timers T in the block timer directory., A lower
limit (negative) is placed on these timers, to prevent overflow
when subsequently computing page timers T, If a local timer is
still in force, the check timer is adjusted acccrdingly.
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1)

T
FIXED STGRE COLUMN 40034

(0) = 210%40034

R704 | Instruction counter monitor

(11) = 1000 14 sec, extra time

(12) = %6 |Lowest block timer

(13) = =01 |local time

(14) = %1 |Total time

(2) = 9(3/303) |Return to update timers

(3) = (2/700) |Montior

4) = (21/303) |Check time

(5) = (20/303) |Timers

G = (9/205) J]Program in store

(9) = (4/203) |Store directory

(10) = (3/203) |Block timers

101, 100, o, 4 j<= ENTRY

211, 126, 100, 7¢0) |JUMP IF NOT LOCAL CHECK

121, 100, o, (13) ISET MARKER LOCAL TIME EXCEEDED
101, io1, o, >

113, 0, 0, Vh) |OVERFLOW CHECK TO ZERC

113, 101, o, 4) IRESET CHECK TIMER

121, 102, o, (2)

121, 126, o, 0.1(3) I)EXIT TC R700 AND THENCE TO R303
101, 101, 0, ¢))

165, 102, 101, *777 1)JUMP IF COUNTER NCT EXHAUSTED
215, 126, 102, 6(0) D)

124, 101, 0, 0.1

113, 101, 0, 8) | ) ACCUMMULATE ADDITIVE COUNT
121, 101, 100, (11) |MODIFIED CHECK TIMER

121, 100, o, (14) IMARKER OVERALL TIME EXCEEDED
121, 126, o, 4(1) |TO MONITGR

124, 101, o, 1x777 .

113, 101, o, ¢:)) |)STEP TO NEXT SECTICON

io1, 101, o, (6) _

101, 102, io1, ) |)SET UP COUNTERS TO SCAN BLOCK TIMERS
165, 1c3, 10z, 1023.4 D)

127, 102, o, #7776 1

101, 103, 103, (10) : '

122, 105, 100, o) | SUBTRACT CHECK TIMER

170, 105, o0, (12) : . R

227, 126, o, 3(0) I)IF TOO SMALL REPLACE BY STANDARD
127, 105, o, 0.7 D

124, 105, o, (12) D)

113, 105, 103, (10)

124, 103, o, 0.4 | )STEP THROUGH TIMERS

122, 102, o, 1024 D)

215, 120, 102, ~-9(0) )

110, 100, 101, (5) |FCRM NEY NUMBER CBEYED

101, 101, o, V)

214, 126, 101, 4(0) | )FORM NEW CHECK AND GOVERFLOW CHECK
124, 1o, o, ‘0,1 D)

113, lot, o, 4 D)

113, 1o0, o, @ D)

121, 126, o, (2) IRETURN TG R303
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R706
R706  Set, read instruction counter

Purpose: To perform the extracode to set a local instruction counter
(trap after n instructions) and to regd the number of instructions
<:> remaining to be done,

Register of Fixed Store: 23

Instructions obeyed:s 9 - 10 (Read)
9 - 18 (Set)

Interrupts inhibited for a maximum of 17 instructions,

Parameters used: (1) to (8)

Cross references:

(4) = (5/203) Current program number

(1) = (20/303) Program instruction counters
(6) = (7/704) Program timer overflow

(5) = (21/303) Check timer

Connections with other routines:

Entry at (1) from "read" with B126 0dd (digit 0 = 1)
from "write" with B126 even
with B119 = n (write){n = O 3 Reset local counter to master

counter }
B121 = ba (read).

Exit:s To main control with B119 altered, and ba holding no,
<:> of instructions yet to be done (digits 23-3) in case of read,

Temporary working spaces B91, B101, B119

Notess
1. The unit counter is 2048 instructions,

2, "Set I gn causes any previous local setting to be removed; If entered
with n = 0, the counter resets to the overall counter set in the job
description,

3. It is not possible %o exceed the overall counter by use of "set", If n
is in excess, "read! will subsequently give the number to go before the
local trap, although in fact the overall trap will occur first,

4, If "read" is used before a local timer has been set, the result will
be the number of instructions to go before the Supervisor check value
is exceeded. In the case of a program of less than 30 mins.duration,
this will be the number of instructions to be obeyed before an overall
trap and monitor is entered.
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1)

O

R708

(2)
3
)
6)
(5)
@

121,
101,
124,
113,
121,
121,

LS I T I | O (|

*001
(4/203)
(5/201)
(1/215)
(21/261)
(4/247)

100,
102,
126,
109,
126,

7
(3)
(2)
(4)
(57
(6)

i Aéquiié blocks fcf:édmﬁiiér

14 excess blocks

|Store directory

|Re~entry address

|Set fr switch

|Alt. entry to End Compiling
|Reset fr switch and exit

|Link for main store

|Step bleck counter

|Exit setting full recovery switch
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R709/1

R709 Off line program monitor

Purpose: To trap a program for failure occurring off line, when the program
may not be currently in control of store e.g. looked down page when
(”‘3 using extracode "Read to Page P", corrors and faults in on-line
e peripherals etc,

Registers of Fixed Stores 27

Instructions obeyed: 5 to 9 on entries 1,2
13 on entry 3 (7 with interrupts inhibited).

Parometers used: (1) to (14)

(4)
(10)

Cross referencess

Monitor marker for page trap Zfé single digit in range P22 to P12J7
Mesk of all other digits in range P22 to P11 = ¥3777 - (4)

non

(6/315 Alternative entry to drum queue
(8/227 Program monitor directory
(9/205 Current program in control of store

(16/202)  Supervisor exit trap
(18/202) Normal setting of (8)
§7 201) SER base

8 /299) Entry to Main Store Off line monitor
(14/700) Alternative entry to Program Monitor
(5/201) SER entry address

- e en 2 \O 00— 0N\

DWW N = e

LN V| T S T | A | O | B

FNNCTNITNTNINETNSTNTS

<:> Connection with other routines:

Entry at (1) from R331 (Page extracode) if page P locked down with
B100 = Page number P digits 11-3 remainder zero
B106 = Program number digits 8-2
at (2) from other off line error detection with
B100 = Error marker (digit in range 22-12 plus 0,1)
B106 = Program number
B110 = Return address from R709

Exit to Return address with B100 altered

Entry at (3) from R202 under interrupt control to trap before resumption of
program,

Exit (&) to Main store off line monitor if any fault other than a page
fault is detected with
B100 = Program monitor directory of current program,
Digit 23 of this set to 1 in store, otherwise unaltered
B102 = Current program number, digits 8-2

Exit (b) to Program Monitor Interrupt at (14/700) if only page error
detected with
B100 = marker for page error
B119 = page no, P digits 11-3 Remainder zero.
= Program monitor directory of current program set to zero except
! digit 1 unaltered,

Temporary working spaces Entry 1 s B100, B110, Bt
Entry 2 ¢ B100, Bt
Entry 3 ¢ B100-103, Bt
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R 709/2
RT709 continued

Notes:

<:> 1., On entry 1,2 the program monitor directory of the program is
set to hold the fault merkers, digit O is set to 1, digit 1 remains
unaltered, If the program is currently in control of store, the
supervisor exit trap is set to cause entry to (3) before resumption
of the program.

2, Before resumption of the program, if only a page trap has been
detected, exit is to RT00 and thence to normal trapping and
monitoring. If any other fault has been detected, exit is to a main
store routine to preserve working registers and to enter an off line
trapping routine,
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R710/1
R710 Main store monitor

Purposet A routine in main and extracode control, obeyed from core store,
which prints a description of all detected faults (program and
computer faults, where the latter effect an object program) on out-
put stream O of the object program., On conclusion, exit is to a
private monitor sequence or to the standard monitor post mortem.,

Registers of Main store (program): 92

Instruction obeyed: Approximately 11X(no. of characters printed)

Main store tables and working space:

(16)

"Standard messages"

A tatle containing standard messages in internal code 6 bit
characters, packed four to a half word each message ending with
character (octal) 00 or 77. Total length and composition un-
defined as yet,

(15)

"WMessaze locations for multiple faults!

i

A table of successive half words, entry n giving start
relative to (16) of the monitor message for fault recorded as
digit 9 + n in the record description in B91 on entry to this
routine, 15 half words, Messages may start at character
addresses within the table (16), not only at the beginning of
words or half words,

(14)

i

"Message locations for single faults"

As (15) only half word n corresponds to fault no. n recorded
in digits 8-2 of B91 on entry to this routine,

(12)

"Temporary dump area'

11 words holding original contents of B127, B119, B8O -~ 99
for recovery on exit from this routine,

ft

(17) ="Powers of 10" 6 consecutive half words, entry n = 10n, digits
23-3, Digits 2-0 zero.

Parameters used: (1) to (22)

(13) = Number of multiple fault indicators (maximum) in B91
on entry in digits 23-2 = 7.0 (digits 22-9)

Cross referencess

(7/202) Current program branch indicator
(6/203) Page directory

(5/203)  Current program number

(15/204) Program switch directory

(1/711)  Entry to standard monitor post mortem
(1/236) Exit from processing

N = O~

S N o

oo ounou

NN AN NN N
NN —=\0 O
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R710/2

RT710 continued

Connections with routines:

a)

c)

Entry at (1) from "End Program" extracode via "Enter processing” in
extracode control,

Exit to (1/712) in extracode control with program branching killed
if it was in use,

Entry at (2) from "Enter Monitor", R702, via "Enter processing" with
B92 even, ‘
B91 = Fault record
Digit O = O if private monitor allowed
1 if private monitor not allowed

Exit to (1/711) "Standard monitor post mortem" under main control
if no private printing after descriptive print, with
original contents of B127, B119, B8O - 99 recorded in
successive half words from (12/710)

or to "Exit from processing" at (1/236) to enter private print with
B119, B80-99 as on entry (B92 = original main control, B91 = fault
record,

B127 = Private print address

B126 odd
Entry to R236 is under extracode control, entry to private print
under main control,

Entry at (3) in main control to print message with

B85 = Start of message relative to start of table, (16)

B87 = Return address
Exit to return address with message printed up to character O O or
77, If the terminating character is O O only the message is printed,
If it is 77, the message is followed by contents of B119 on entry,
printed as "signed decimal integer,octal fraction". No layout
is included. The selected output is used,

Working spaces B81 - 83, B85 - 86, B91 - 97
If B119 is not printed, B35 hold next character position in
table to return,

Entry at (4) in main control to print signed B line, B86
Entry at (5) " " n " " ynsigned B line (digit 23=0)

with B86 = quantity to be printed
B85 = no, of figs/Spaces required digit 5-2.
Remainder zero,
B87 = return address

No layout is printed, The selected output is used. For style of
printing, see note (3). Working spaces B81 - 83, B85 -~ 86, B91 - 97

Entry at (6) to re-enter private monitor sequence, Entry in main

control, B80-99, B119 are recovered. B127 set and the private
sequence entered under main control
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R710/3
R710 continued

Subroutines

Uses extracodes

1060 Select output
1064 Print 1 character
1066  End Record

Pick up one character

Temporary working spaces B81 - 93, Bt’ B121

One exit to private print, B81-99 are restored but
not Bt’ Bi21.

1; If program branching is in use, it is killed (made inoperative
by setting a switch).

2. Output stream O is selected, and 3 "NL" are printed, followed
by the fault description, followed by B119 if applicable,

followed by "NL", If multiple faults have occured, desoriptions

are printed on separate lines,

3. B119 is printed as
Sign (Space or Minus)
Digit 22-3 as a decimal integer to at most 6 figs. Leading
zeros are omitted and not replaced by spaces, If digits
22-3 are all zero, "O" is printed. If digits 2~0 are zero,
spaces are printed so that the total number of characters
excluding sign is 8

If digits 2-0 are not zero, "," is printed followed by digits

2~0 (octal) and spaces are then printed so that the total
number of characters excluding sign is 8,

The subroutine used to print can be used generally to print to any
total number of figures by entry with B85 = number figures, digit
6-2, Here B85 = 4.0 The sign, if required, is additional to this
number, A :

4. The routine operates in main store and requires modification to use
fixed or subsidiary store. A temporary version, R(20, can nperata

in subsidiary store,
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RT11/1

R711 Standard monitor prost mortem

Purpose: To print standard post mortem information on output stream O of
an object program after detection of a fault. The instructions
in location M,M~1 are printed, together with the contents of the
B line used in these instructions. The contents of B lines 1 to
10 are then printed, followed by the accumulator (single length,
unstandardised, as fraction followed by the octal exponent), if
private magnetic tapes are in use, the pagition of each tape is
listed. The routine finally tests whether the Program is to be
dumped, and exits to the dump routine or to End Program.

Registers of main store (program) 206

Instructions obeyed Principally print instruction, 11x(no. of character
printed)

Subsidiary store

(44) = "Current program dump description”

On half word in the current Drogram working area
describing action on dump.

Digit 23 = 1 No dQump required. Remainder irrelevant
Digits 23-0 = 0 system dump where applicable
Otherwise dump on Private tape B block n

Digit 8 - 2 = B

Digits 21-9 = n

(45) = "Dump tape description”

One half word holding

0 if no dump tape

Digit 23 = 1 In use

Digit 0 = 1 Required for further use.

Remaining digits describe tape no. and current position
(not used by R711).

Parameters used (1) to (47)

(13) = Limit of public block labels - %34

(19) = Number of B lines to be printed (digits 23-3)

(24) = Number of Tigures in accumulator print (digits 23-3)

2283 = Number of tape decks (digits 23-3)

34) = Minimum instruction counter for dumps (digits 23-3)

(27) = Address of floating point zero, exponent —128

(26) = 1 wora working space (main store)

(25) = Address of fixed point 10 0/1.2

(20) = Address relative to start of table of standard message
(16/710) of “ORDERM

(21) = Address relative to start of table of standard message
(16/710) of "UNALIOCATED"

(22) = Address relative to start of table of standard message
(16/710) of "ACCUMULATOR®

(23) = Address relative to start of table of standard message

(16/710) of "papgEm
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R711 continued R711/2

Cross references

(3) = (3/710)  subroutine Print message

(4) = (4/710; Subroutine Print signed B line
(5) = (5/110 Subroutine Print unsigned B line
(8) = (1/201) Enter Supervisor

(9) = (1/202) Program Scan

(10; = (5/203) Current program number

(11) = (4/203) Program Store Directory

(12) = (12/710) Working space

(14) = Ez 203; Block directory

(32) = (6/110 Re-enter private monitor

(33) = (2/712; Alternative entry to End Program
(35) = (3/204 Halt main program

&36; = (1/715) Entry to Dump object program

37) = 25/221) Deck allocation directory

§38) = (5/201) SER re entry address

46% = (8/704) Current program overall times
(47) = (20/303) Program timers

Connections with other routines

Entry at (1) from R710 with temporary dump area, (12/710) containing
original M, B119, B80-99 in consecutive half words.
Entry is in Main Control

Exit a) To End Program at(2/712)in main control if no dump required
b) To Dump object program at (1/715). Entry In Supervisor in
extracode control with
B100 = Current program dump description (digit 23 = 0)
or Dump tape description, digit 23 = ]

¢c) To Halt Main Program at (1/204) if dump tape in use with
B110 = Program
B109 = Dump tape number (digits 8-2). Digit O = 1
Remainder zero.
Entry in Supervisor, using extracode control.

Alternative Entry for subroutine "Find decks'

Entry at (30) in extracode control (not in supervisor) with

B126 odd

B90 = one less than number of decks, digits 23-3

B84 = Return address in Main Control when deck
directory has been scanned.

B96 = 2(30/711)

Exit (a) s Current main control if deck found with
B89 = Programmers deck label, digits 8-2
B0 = Absolute deck number, digits 8-3

(v) to Address in B84 in main control when no more
decks found.
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RT11 continued ' RT711/3

Re-entry after Exit (a) to continue search,
at (30) in extracode control with
B126 odd
BY0 unaltered
B84 Return address when deck-directory
B96 = 10(30)
B89, 97, 100, 101 used as temporary working space

Subroutines

(a) "Print message" Entry at (3/710) in main control
B85 = Start of message relative to
- start of table.
B87 = Return address in main control.

Uses B81-83, 85-86, 91-97

(b) "Print signed B line" Entry at (4/710) in main control
B85 = no. of figures, digits 5-2
B86 = quantity to be printed
B8T = return address in main control
Uses B81-83, 85-86, 91-97

(¢) "Print unsigned B line" Entry at (5/710) in main control
B lines as for (b)

(d) Enter Supervisor: Entered at (1/201) in extracode control with
interrupts inhibited.
B96 = Entry address in supervisor
Exit to entry address in supervisor

(e) Program Scan: Entered at (1/202) to exit from supervisor to
main control

(f) Re-enter private monitor: Entered at (6/710) in main control
to recover B lines and exit to private
monitor

Temporary working space B81 - 97, B,

Extracode used:

Uses extracodes1066 End of Record
1064 Print 1 character
1157 Exit to Extracode

Notes:

1. Printing includes current instructions, B lines Accumulator,
and Tapes as followss—

a) Current instructions Instructions M-1, M printed on separate
lines.

ORDER (address M-1/M) (fn), (Ba), (Bm), (S) B(a)=(ba) B(m)=(bm)
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F711 conbinued F711/4

b)

24 bit registers printed as sign, dlglts 22-3 as decimal

integer, digits 2-0 as octal digit following "." . These omitted
if digit 2-0 = 0.

Function printed in octal, 4 figures leading zero omitted for
basic codes Ba, Bm printed as decimal integers, 3 figures

B(a) = (ba) omitted if a = 0

If control address is in private store, or is2*34, or if the store
block is not defined, the address is followed by "UNALLOCATEDY.

B lines Contents of B lines 1 to n are printed as signed decimal

integers (digit 23-3) followed by "." (octal digit) unless digits

2-0 = 0.4 B lines are printed per line of print.

Accumulator Printed on z separate line as

ACCUMULATOR (Comtents of M as fraction, signed unstandardised)/

(octal exponent as a decimal integer, 51gned) The exponent
guard digit is ignored.

Tapes If private tapes are in use; these are listed on separate
Tines as TA‘E (program label) at (Block number )/(Word no.)

the word number being omitted if zero (e.g. if fixed block transfer
used).

2 If private printing is allowed and has been requested at this tage,
it is entered after the standard printing, recovering B119, B80-91,
and setting B92 = original main control.
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R712/1

R712 End Program

Purpose:

A routine obeyed from main store, entered from End Program and
after standard monitor printing to terminate an object program.
The number of instructions obeyed and tape waiting time if any
are printed on output stream 0, all output streams are closed,
all tapes if any disengaged and rewound, any reserved bands are
lost and exit is then made "in supervisor" to the routine "Clear
Program'".

Registers of Main Store (program): 115

Instructions obeyed:

Subsidiary stores

(25)

= M"Effective tape engage time"

One half word in the current program working area
holding effective time for which all private tapes have been
engaged. in units 0.1 secs., digits 23-0. Updated on engage,
disengage tapes.

Parameters used: (1) to (38)

(15)
(16
(17§
18
é20)
(?7)
(32)
(33)

(34)
(36)

2 words working space in main store, first half of each zero
1 word working space in main store

Address of constant 0/500000

Address of fl.pt. 0.1, exponent zero

Address relative to start of table of messages (16/710) of
"INSTRUCTION COUNTERY

Address relative to start of table of messages (16/710) of
"PAPE TIMEY

Parameter no. of "output stream record" in parameter list
2 words working space for output stream = (1/712)

Number of output streams (digit 23-3)

Number of bands on drums

I [ S | B

wn o

Cross referencess

4/710 Print signed B line

(5/710 Print unsigned B line

(1/201) Enter supervisor

(1/202) Program scan

8(6/710) "Exit from processing!" instruction in extracode

(5/203) Current program number

(20/303) Program timers

(21/303) Check timer

(8/704) Overall timer

(11/704)  Time allowed for monitor

(15/711) 3 figure print entry

(3/303) Update timers

(28/711)  Number of tape decks

(30/711)  Alternative entry to RT11

(4/702) One word in Current Program working erea to
hold Inst. Counter. )

E3/710€ Print message

[ T A | Y Y 1 A I | S S
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RT12/2
R712 continued -

(35) = (45/314) Number of drum transfer
(37) = Band directory

(38) = (1/215)  Recover main

(39) = (1/714) Clear program

Connections with other Routines:

Entry at 1; in Extracode control from R710 on End Program
at 2) in Main Control from R711 or R715 on Monitor with output
stream O selected,

Exit to Recover main at (1), in supervisor, with
B109 = Return -address 1/714. In supervisor
Return to 1/714 to clear program,

Alternative entry from Extracode '"Read Instruction Counter to Acci via
R233 (Enter processing)

Entry at 6)

Exit to R236 (Bxit processing) via R710 with Acec.
= Instruction counter, B91, 96-97 and
B100-110 altered.,

Subroutiness

(a). "Print message". Entry at (3/710) in main control
B85 = start of message relative to start of table
B87 = return address in main control

Uses 381-'83, 85—869 91"‘97

(b) "Print B line" Entry at (4/710) (signed) (5/710) (unsigned) in
main control with
B85 = no, of figures, digits 5-2
B86 = quantity to be printed
B87 = return address in main control

Uses B81-83, 85-86, 91-97

(¢) "Enter supervisor" Entered at
(1/201) with B96 = Entry to Supervisor routine,
return to M 1(1/201) with B96 = Entry to SER
B9T7 = Reburn address in extracode

(d) "Program Scan" Entered at (1/202), Exit to main or extracode

(e) "Update timers! Entered at (1/303) in extracode, in supervisor,
B110 = Return address in supervisor,

(f) "Find decks": Alternative entry to R711 at (30/711)
Intered in extracode control with
B126 o0dd
B90 = Deck counter
B84 = Return in main control when no more found
B96 = 2(30/711) on first entry
10(30/711) on subsequent entries

(g) Uses extracodes 1060 Select output
1066 End record
1064 Output one character
1157 Exit to extracode
1140 Read parameter

Pick one character

1067 Break output
1016 Disengage tape

Lose band
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R712/3

R712 continued

<:) Temporary working spaces

B81-97, Bt
Words (15), 1(15) (16) (33) 1(33) in main store block holding
this routine,

Notes:

te

2,

3.

Printing occurs on output stream O of the object program and is
proceded by 3 "NLY

The total number of %nstructions obeyed is printed in units of 2048,
If in excess of 5,107, the number is wcaled by 10 until it ias
within this range and the resulting value and exponent are printed
e.g. INSTRUCTION COUNTER 4321

or INSTRUCTION COUNTER 12345/2

If private tapes are in use, the total effective tape engage time
is printed in hours, mirs, secs, etc,
e.g., TAPE TIME 124 5.2 8

A1l tapes in use are disengaged (the extracode routine will print
operator instructions) all output streams are terminated and any
reserved bands are "lost". Note digit O of "no, of drum transfers"”
= 1 if any bands reserved, :

The routine operates in main store, sharing a block with R710, 711,
Bhould extra space be required, R712 can be broken, The block forms
part of the object program during its use, Exit is to a supervisor
block holding R714 "Close program'",
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R 720

R720  Temporary main store monitor

<:> Purposes A temporary version of RT10 (main store monitor) for Supervisor
Version 1, Prints a description of all detected faults on the
output stream of the object program and exits to a private monitor
sequence or o the standard monitor post mortenm,

Registers of Main Store (program): 107

Instructions obeyed: Approximately 11X(no, of characters printed)

Specification: As for R710 in effects with the following alterations

a) Parameters (60) (64) (66) are used:

(60)

(64)
(66)

(21)

1

1l

= Enter for Extracode subroutine "Select output O for internal

code", Intered in extracode control, Exit to return address
in B99 in extracode,

Entry for Extracode Subroutine "Print 1 character"
Entered in extracode control with

B98 = character (digits 5-0)

BG9 = Return address in extracode

Entry for Extracode subroutine "End record"
Entered in extracode control with

B98 = Carricge control information (as in extracode 1066)
B99 = Return address in extracode,

(1/721)

b) Temporary extracode 1477 is used

¢) Ho notice is taken of program branching

d) The routine uses extracode control, except for subroutine (61) (64)
(66), which enter main control and use extracodes1060, 1064, 1066,

1477

Replacement of this section enables the routine to be tested

in subsidiary store.
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R721.1
R721 Temporary standard monitor post mortem
Purposes A temporary version of R711 for the intermediate supervisor
prints a standard post mortem on the output stream of the object
program and exits toa private monitor sequence or to End Irogram

(R722)

Registers of Main store (program) 174

Instructions obeyed Principally print instructions,
' 11 x (no. of character printed)

Parameters used (1) to (45), (64), (66)

(13) = Limit of public block labels = %34

(19) = Number of B lines to be printed (digits 23-3)

(24) = HNumber of figures in accumulator print

(27) = Address of flcating point zero, exponent —128

(26) = 1 word working space (main store)

§25) = Address of fixed point 10: 0/1.2

20) = Address relative to start of table of standard messages

(16/720) of "ORDER"

(21) Address relative to start of table of standard messages
(16/720) of "UNALLOCATED"

(22) = Address relative to start of tahle of standard messages
(16/720) of "ACCUMJILATOR"

Cross references

(3/720)  Subroutine Print Hessage

(4/720)  Subroutine Print signed B line
(5/720)  Subroutine Print unsigned B line
(1/201)  Enter supervisor

(1/202)  Program scan

(5/203)  Current program number

(4/203) Program store directory

(12/720) Working space (temporary dump area)
(2/203)  Block directory

(6/720) Re-enter private monitor

(2/722)  Alternative entry to End Program
(6/201)  Main program controls

(64/720) Print one character

(66/720) End record

nonol
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Connections witih other routines

Entry at (1) in extracode control from R720 with temporary dump
area (12/720) containing original M, B119, B80-~99
in consecutive half words.

Exits (a) to Bnd Program at (2/722) in extracode control

(b) to (6/720) and thence to private monitor if private
printing required.
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R721 continued R721/2

Subroutines

(a) Print message: Entry at (3/720) in extracode control.
B85 = start of message relative to start of
message table
B87 = Return address
Uses B81-83, 85-86, 91-99

(b) Print B line : Entry at (4/720) (signed), (5/720) (unsigned)

B85 = no. of figures, digits 5-2
B86 = quantity to be printed
B87 = return address

Uses B81-83, 85-86, 91-99

(c) Enter Supervisor; BEntered at 1(1/201) in extracode control with
interrupts inhibited.
B96 = Entry address is supervisor
B97 = Extracode address for exit from supervisor

(d) Program Scan: Entered at (1/202) to exit from supervisor to
extracode control.

(¢) Re-enter private monitor: BEntered at (6/720) in extracode control
to recover B lines and exit to private monitor.

(e) Temporary extrecodess R720 entered at (64), (66) to replace
extracodes.

(64)s Print character from B98 (digit 5-0) and return to address
in B99 in extracode control.

(66)s =End record, B98 = Carriage control, and return to address
in B29 in extracode control.

Temporary working space: B84-99, Bt

Notes:

1o Printing is as described for RT711 except that section (d)
(Note 1) is omitted.

2 Private monitor may be entered as in RT711.
3. Mo dumping is permitted,

4. Extracode control is used throughout. Replacement of subroutines
(64), (66) allow testing of this routine in subsidiary store.
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R722/1
K722 Temporary end program

Purpose: A temporary version of R712 (End Program) for use with the
Intermediate Supervisor, After end program or monitor, punches
run out characters on the output stream and enters an S.E.R.
to the queue to start the punch, Clears the input well, dis-
engages the reader where appropriate, and if required enters
an S,E.R, to the queue to start the reader. Prints a message,
including time, on operators output and finally exits to "Clear
program',

Registers of Main stores (program): 69

Instructions obeyeds Around 136 + time to output characters

Main Store Tables:s

(6) = "Current control number”
One half word, digits 4~3 = control desk in current control,
remaining digits gzero ’

(12) = "Punch control table"
4 alternate half words in main store, entry n for punches n,
Digit 0 = 1 if punch in action, 0 if idle
Digit 1 = O if waiting to be engaged, 1 otherwise
Digit 23= 1 if buffer empty, and not reserved, O if in use for
current program, -
Remaining digits not used or altered by R722
(13) = "Reader control table!

4 alternate half words in main store, entry n for reader n
Digit O = 1 if temporary stopy, O if end of document or failure
Digit 1 = 1 if engaged, awaiting start, O if no engaged
Digit 23= 1 if buffer in use by program or awaiting use by
, program

0 if buffer empty or filling from peripheral
Remaining digits not used

These may occupy the same block of store as R720, 721, 722 or may occupy
any supervisor block in main store.

Parameters used: (1) to (26), (60), (64), (66)

(4) = Length of run out, Number of UC characters to space output tape,
digits 23-3
(7) = V-store address of TR5's = *600416
(17) = Location in main store of message "DESK n END" (see note 4)
(20) = Number of "NL" on output punch to space output, digits 23-3
(8) = Subsidiary store address of TR5's,
Cross References:
(5) = (1/201) Enter supervisor
(9) = 1(3/230) Enter SER to slow queue
(1o§ = (2/724) Temporary Start punch SER
(11) = (5/724) Temporary Start reader SER
(14) = (5/2013 SER Re-entry address
(15) = (1/220) Reserve operation output
(19) = (1/240) SER Print string on operators output
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R722/2
R722 continued

(18)

-3(54/724) Disengage and free reader

(21) = (6/229)  One second clock

(22) = (12/229) Excess clock counter

(23) = (2/240) SER Print one character on operators output
(243 = (3/240% SER Print 1ayout

(25) = (2/220 Free operator output

(60) = (60/720) Select output

(64) = (64/720) Punch one character

566) = (66/720) Punch layout

26) = (1/723)  MTemporary clear program.

Connections with other routines

Entry at (1) from End Program via R720 in extracode control
Entry at (2) from monitor via R721 in extracode control

Exit to "Temporary clear program and job scan" via 2/220 with
B91 = current control number

Alternative entries, in supervisor,

At (16) from "Temporary start job" to print DESK.n STARTED,
time with B95 = Return address to Supervisor.
B94 = Start of message (in character 3, half
word S K (space n blank)
B108= Current control number, digits 4-3
Exit to return address with B93, 94, B105-110 altered

At (3) to print time with operators output O reserved
B95 = Return address in supervisor

Return after printing time, NL, with output channel freed,
B93, 94, 105~110 altered

Subroutines:

a) Temporary extracode: R720 entered at (60), (64) (66) to
replace extracode

(60) s Select output O for internal code and return to address
B99 in extracode,

(64) s Print character from B98, digits 5-0, and return to
address B99 extracode,
(66) ¢ End record, B98 = Carriage control, and return to address

B99 extracode,

b) "Enter supervisor" Entry at 1/201 with interrupts inhibited,
B96 = Address of entry to supervisor

c) "Enter SER to queue" Entry at 2/206 via 7(3/230)
B107 = O (slow queue)

B108 = Current control number
B109 = Start of SER

B110 = Return address

Return with B106, 107 altered,

d) Start punch, start reader SER's entered via 2/206 with B100
= Private store of Reader

e) Reserve and free operators outputs BEntered at 1/220‘with
B100 = O
B110 Return address

]
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R722/3

RT722 continued

Temporary

f)

"Operators output print", R240, entered at
(2/240) s Print 1 character, internal code, from B109,
digit 5-0

(1/240) : Print storing, internal code; from store location
in B109, digits 23-0, B108 = no, of characters,
(3/240) s Print layout. B109 = carriage control information

as for extracode 1066, B110 = Link in all cases,
(28/240)3 Break Output, e

working spaces B90-99, B100, B107-110

Notess

3.

A succession of NL is punched, followed by a succession of UC

An SER is entered to the slow queue to starf the output punch;
If not engaged, the request waits until the punch is re-engaged,
when output is continued.

The input well is recorded as empty. If the reader is engaged
to read in more of the current program, it is disengaged. If
it is engaged waiting to read another program on SER is entered
to the slow queue to start reading.
The message

DESK (n) END (Time) (ML)
is printed on the operators output., Time is printed as

(Hours) . (Mins) . (Seconds) , (Tenths of seconds)
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R723 Temporary clear program and job scan

O

Purpose: A temporary supervisor routine for the intermediate supervisor,
entered from End Program (R722) to lose all store blocks of the
current program, and to scan for the next available program.,’ If
no control desk is ready, the idling program is entered.

Registers of Main Stores 31

- Instructions obeysd: Maximum 32 + 14 (no, of blocks).

Parameters used: (1) to (18)

(4) = Lowest reserved block label, digits 22-3. Rest zero
(7) = V store address of teletype punch = *60042
(18) = Current control desk: One half word in main store holding

desk in current control (digit 4-3). Rest zero.

Cross references:

(1/727)  Temporary "Start Job"

(3) =
(5) = (5/203) Current program number
(6) = (9/207) Leading program number relative
to program status directory.
(8) = (16/222)  Entry to timed idle
(:) (9) = (3/203) Block timers
510) = (6/202) Program change marker
11) = (14/314)  Alternative entry to Lose Block
(12) = (12/722) Punch control table
(13) = (13/722) Reader control table
(14) = (4/203) Program store directory
(15) = (9/204) Program directory
Subroutine

"Lose block" entered at 1(14/314) to halt if block locked out and
lose block otherwise

B101 = Block label (digits 22-12), rest

B100 = Return address

B105 = Block directory location

B10T = Lock out status (digits 2-0 of Block Timers)
B102 = Program number

Return to return address with B105 unaltered.

Connections with other routiness

Entry at (1) in supervisor from R722 with B9] = current control number

Exits (a) To start program with B91 = new control number, digit 4-3

(:) (b) To idle via (16/222) if no program ready, which enters
program scan on conclusion.
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R723 continued R723/2

Temporary working spaces B90-94, B100-107

Notes

1.

2.

Only blocks with labels less than a present limit are lost from
the current program area. These entriss are set to zero, and the
block timers remain unaltered.

The control desks are scanned eyclically from the current number to
find one for which the reader is stopped and waiting and the output
buffer is empty. If one is found, exit is to start program.
Otherwise exit is to the idling progrem, with the program change
marker set and leading program number zero. Subsequently re-entry
to program scan causes cycling of the idle program until a new Jjob
is ready. The current program is left unaltered. '
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R801  Octal Input - R801/1

Purpose: Simple input for paper tape for use during development or for
engineers' programs. It will operate only during Engineers!'
Interrupt and uses the engineers tape reader TR5 number 0.

It is intended to read 5 channel tape but will also read the
5 least significant digits of 7 channel tape.

Registers of fixed store: 64

Temporary working space: The only working space used is the flip flop
B-registers:

B120, B121, B123, B124, B125, B126, B127, Bt

Interrupt control is used and all other interrupts
are inhibited for the whole of the time that the
tape is being read.

Functions used:

101 107 113 121 124
147 163 164 165 172
210 214 216 217 225

Entrys (1) By manual jump on interrupt control to the first address,
=%4005 5300

(2) Set h.s. = 001 000 00 Press "Bngineers Interrupt" Press "Start™,
This tests all the instructions used by octal input, the B-core
store, the B-adder and the subsidiary store before entering
octal input with all 24 display lamps lit (B120=%7T777 T777) if
tests are successful,

Exit: In interrupt control, to the address specified by the warning
sequence on the tape.

Tape Preparations

The routine is intended for use with 5 chamnel tape. 7 channel tape
can also be read but the two m.s. digits are ignored, and the remaining five
treated exactly as for 5 channel tapes.

The tape must be punched in Mercury/?egasus code using only the
following characters:

Octal digits Sp LF CR Er FS * <

The octal digits are packed into successive half words of the store.
The first half of a word must be terminated by Sp and the second half by 1LF,
Both halves of each word must always appear. Left hand zeros in any half
word may be replaced by Spy, or left out altogether, provided that at least
one octal digit remains.

Sp (apart from the terminating space) will be ignored between half
words.

LF (apart from the terminating line feed), Sp and FS, will be ignored
' before full words.

CR and Er are ignored everywhere.
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R801 continued R801/2

Warning Sequencess

*followed by an address of up to 8 octal digits is used to indicate
that subsequent words are to be read into the store starting at this
address.

-»followed by an address of up to 8 octal digits stops the reader
and causes a jump to be made, in interrupt control to this address.

The warning sequences must end with LF.
Note that unless the page address registers have been set appropriately
before entry to this routine it will not be possible to read into the main

store.

Punching Errorss

If a punching error is found on the tape, the reader is stopped and
the computer comes to a loop gtop. At the same time the lamps in B120
are lit to indicate the type of error according to the following code.

*7770 0000 A character which is not in the permitted
list had been read from the tape.
*7770 0001 No warning character at the beginning of the tape.
*T770 0002 More than 8 octal digits in a half word.
*TT770 0003 First half of a word terminated by LF.
*T770 0004 Second half of a word terminated by Sp.
*7T7T70 0005 FS or worning character in the first half of a word.
*7770 0006 FS or werning character in the second half of a word.

Method of Operation:

Before entering the routine the tape must be loaded on to the
engineers' reader, TRS number O, and the Engage button should be pressed.

The operator may halt the reader at any time by pressing the Disengage
button on the reader. While disengaged in this way the computer will be
executing a closed loop within the routine, repeatedly testing the Disengaged
digit. To resume reading the tape the operator should engage the reader
again.
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Connections:
Subroutines:

L.

2.

3.

3.

“directory entry if this is not already done,-

980,

Set Up Compiler Dirsctory,

To examine all active list jobs.for the compiler they requirse,
set up the compiler directory and enter the compiler assembly
routine vhen necessary, .

Entered at (1) from R660 and exits to the same. routine.

**find compiler nams’’ entered at (1) with
B104 (23-2) = document address,
-B1io = link, ‘
and “this roturns to the link with compiler name in B102 & B103,
!?locate compiler entry’’ entered at {1) with j
Biol (22-13) = .compiler number.,
if compiler number unknown set BiOl = O and
B102'& B103 = compiler title,

‘Biio = link,
- Exit with - .
‘Biog » = ‘compiler entry position in CD

. (compiler-dirsctory)

1f 'B109 = 0, compiler not 1isted in CD;

Uses Bi04 = 110 as working space.
' ‘aggsemble compiler®’, entered at (i) with entry
conditions as in 2,

“Exit with-B109 as 2-but also

Biocg (0) = 0/1, assembly complete / otherwise,
This routine is entored WheMeseoocoeoo

8 "job has been assembled in main store,
& compiler is assembled in main store.

"The assemble compiler routine assembles the compiler specified

in the list in main store and also sets up-the compiler
‘After queuing

the requests return is made to the link address but it is not
until the assembly of some compiler is complete that a mew
entry is made to R980 via the scheduler line.

The routine also sets the compiler-space reqnired'(ax+b) in
each document entry and the maximum one for the Job in the
active list entry,
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R982,
E:R Purgose:

Connections with other routines:

982,

Find or free halted program,

To find if there is a current Job on the execution list
halted for a particular reason and if necessary free it,

Subroutines:
mmm

LY

-

-
Entered at (1) with:

'B106

B10g -

= return address, evem if find program
odd ‘if free program,
= reason for halt,

- Exit-if B106-oven with-

Bloy

= O0-if there is a program-halted for this reasm
# O if there is no program halted for this reason
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R983.
Purgose:

983,

Tape assembly for execution jobs,

To arrange for the mounting of a tape which i8 called
for by a job during it's execution.

Connections with other routines:

Subroutines: -

’B.)

Notess

10;

Entered at (1) from RGO and exits to
(1/660) if no decks available or
(1/983) if no job halted for tapes

‘Enters (1/982) to find or free or halted job with
- B10b = link, even to find program & odd to free progran.
" B109 = reason for halt, ' ‘

return of B106 even with B107 = 0 if program halted,

Vhen a “job calls for a tape if there is a deck free the tape
ig8 immediately mounted other wise the job is halted & the
scheduler is entered,
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Purgose:

984.

Tape deck allocation for active 1lizt jobs.

To allocate tape decks and initiate mounting of all tapes
required-by Jjobs on the active 1list.

Connections with other routines:

Subroutines:

a)
b)

c)

d)-

Notes:

i

2.

3.

4o

Entered at (1) from R983 and exits to RGO directly but

"~ there is a secomndary exit after tapes are mounted,

~-Enter (1/985) to- fimd ‘state of decks with

Bilo 1link & add,

‘Exit with 3103 = number of deeks availableo,

~ Enter - (2/985) to obtain free deoko with

. 3110 = 1inko . ' v '
Exit with B108 = dack number (zerq if no decks available)o

 Enter (6/498) to ‘mount tape on deck d with

B107 = address of title (zero title if free tape)e
B108 =4

B109 - = return after tape mounted and checkedo
B1i0O sﬂ'immadiate return.,

‘Exit to Blno'with

B126 = “odd if tape already mounted, even otherwise

 Uses B105 = 107, & 109, B108 unaltered,

‘Enter én(%/@@?) to shift Bi05 m places to right with

Bliio = link,
Exit after shift to limk,

When an input document is re@dired from a private tape'fhe
archive tape needed bit is set and the tape mounted in
exactly the sams way as an ar@hive tape.

The ‘routine does two paases of all active list jobs, on

the first pass only archive tape assembly is considered
and on the second private tape assembly. . The only exception

. to this is that private tapes associated with top priority

jobs are assembled before other archive tapes,

Private job tape assembly is only iniated when all decks
required by that job be@ame availablec . ;

v -When private tape assembly begins the tape meeded bit is

reset and a-tape assembly bit set $111.all the tapes are
mounted and checked, The archive tape needed bit is not reset

"till all the archive tapes needed by this job have been

mounted.
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Ro85, Obtain a free deck,
Purpose: To ascertain the number of decks which could be made available anc
where necessary obtain a free deck,
Connections with other routines:
a) ‘Entered at (1) with
Biio = return address,
Exit with
B103 = numbsr of available decks if B110 odd,
or ' ‘ :
B108 = deck number if B110 even,
Bio3 = 0 if nome available,
Subroutiness
R e T ey . i R )
a) Enter (4/498) to find deck of given property with
Bi1oy ) = mask (lists of interest in deck ownership
© -directory)
Biog = value to be found after masking,
Bﬂ.iO ‘ = linke
‘Exits with - , ‘
Bi06 = 0 if one found # 0O otherwise,
A - B108 = ‘deck number if one found, O otherwise,
s Find others by re-emtry at 5(4/498) with B108 preserved,
Uses B105 & B108 only,
b) Enter (5/498) to find deck of given property & title with
- 'BlO7, 109 & 110 as for (a) and ‘
- Biod ' = address of title,
Exit with ‘ s .
B10% = 0 if no agreemsnt, # 0 if agreement
B1i08 = deck number,
Uses B105, 106 & 108,
c) Enter (7/495) to dismount tape with
B100 = " deck number,
' Biio = link, ,
Returns to linmk after disengage given & uses all but B100O,
Notes:s

1, Decks are alloeated in the following order, free decks,
decks with free tapes, private tapes & archive tapes,
with the lowest numbered deck of each class being made
available first, ‘ o
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