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ATLAS SUPERVISOR AND FIXED STCRE ROUTINES

This documcnt contains specifications of the Atlas Fixed
Store and Supervisory Routines,

it should be used in conjuction with the Volume which contains
an overall description of the routines and their relationships to
each other,

As all the routine specifications are not yet available this
document will be corrected and supplemented from time to time,
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R201 Inter Supervisor R201/1

Purvose: To co-ordinate entrances tc supervisor extracode routines from
extracode or interrupt routines.

Registors of Fixed Stores 41

Number of Instructions Obeyed:

Entered fronm extracode: 16 or 17

intered from intorrupts: First entry: 12 on interrupt coutrol +8 on
extracode control. Subsequent entries 9 or
10 on interrupt control

Subsidiary Store:

"Main Progrsm Controls"

Two half words hclding main Program controls when an SER
is being obeyed.
0 = B126 of main program
0.4 = % [U/B ] - V6 of main program

"Current SIR base!

Ons half word recording the SER queue to which the current SER
was entered in digits 1, 0.

Digits 1 0 = Entered from extracode
Top priority queue
Tape queue

0
1
0
1 Slow quoue

- 2 OO0

"Slow SER queue"

2L + 1 half words whore I, is the maximum number of permitted
SER in the slow queue.

"Tape STR qucue"

M + 1 half words, whore M is the maximum number of permittod
SER in the tape queue

"Top priority SFR qucua™

2N + 1 half words, where N is the meximum number of permitted
SER in the top Priority queue. The leading half word in this
queuc is the "In Supervisor Switch!

"Current SER Entry Address"

One half word holding address of entry or for re-entry to the
current SER in digits 23 - 3

Digit O = O Reccord only B100 on "Halt SER"
1 Record B1CO - 104 on"Halt SER"

o
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R201 cont

Parametors

inued . ‘ R201/2

Useds (1) to (14)
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(14)

Connection

Entry address from extracode

Intry address from interrupt for top priority queue
Entry address from interrupt for tape quoue

Entry address from interrupt for slow queue

Address of "Current SER Entry Address"

Address of "Main Program Controls"

Address of "Current SER base"

Address of "Slow queue" relative to the start of subsidiary stox
Addross of "Tape queue" relative to the start of subsidiary stor
Address of "Top priority queue" relative to the start of
subsidiary store. This is also the address of the "In
Supervisor Switch.

Instruction Counter Storage Register

oo onou o

L]

It

3 with other Routines:

Entry

Working Sp

: a) At (1) in oxtracode control with B96 = Entry address E.
Supervisor routine enternd at B, and main program subscquently
resumed in Main Control

b) At 1(1) in extraccde control with B96 = Entry address E.
BIT = Resumption Address R. As (a) excopt that main program
is resumed in extracode control at R or in main control if

BIT 0dde( o canz wol CA},(L)__

0) Lt (2)9 (3)9 (4) in interrupt control for entry to top
‘priority, tape, slow queue respectively. DIntercd with
B111 Eatry information
B112 Entry address

il

i

acets B100, 101, 102

Hotese

1e
29
3.

4.

(1) is entry A of the co-ordinator. (2), (3), (4) are entries
By C; D of the co~crdinator to "long interrupt routine".

If an SER is being obeyed on entries (2), (3), (4) the requests
ars queuad.

On ontry at 1(1), B96, 97 remain unaltered. B96 is transferred
to the "Current SER cntry address",

Vhen an SER is entercd from interrupt routines, B111 is copied to
B100 and B112 transferred t» the "Current SER entry address'.

Whon an SER initiated either by an interrupt routine or by an
extracede is ontered, the Instruction Counter Clock value is
preserved,

The "In Supcrvisor Switch!" roads

~0.3 when no SIiR is active

+0.3 when an SER has been initiated but not entered due
to further interrupts

+1.0 (¥ >0) when an SER is being obeyed.
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R202 Program Scan R202/1

Purpose:s To select next action on completion of an SER, i.e. to continue
at address specified by Program Scan Exit if this is set, other-
wise to initiate a new SER if any is queued, or to resume main
program if not.

Registers of Fixed Store: 27

Number of Instructions Obeyed:

5 or T if Program Scan Exit set.

8 if SER queues non-empty or Program Change Marker set.

10 if SER queues empty, Program Change Marker not set and
current program uses program branching.

22 otherwise (normal return to main program) .
Interrupts are inhibited for a maximum of 19 instructions

Subsidiary Store:

"Program Scan Exit"

One half-word, containing zero normally. If non-zero on exit
from an SER, the SER is continued at the address in "Program

Scan Exit". In this continuation, if digits 1, O are zero, the
SER base is unchanged; otherwise the base is set from these digits.

"Program Change Marker"

One half- word, normally zero, set non-zero if any main program
has been halted or made free by SERs.

"Program Branch Indicator"

One half-word, normally negative, set positive if the current
Program uses program branching.

"Supervisor BExit Link"

One half-word, normally containing the value of (18) of R202
which can be set otherwise if required to cause a special exit
from supervisor when all current SERs have been executed.

Parameters used: (1) to (18)

(1 Entry point to R202

(2 Address of "Top priority SER qurue'" relative to start of
subsidiary store (10/201)

(3) Address of "Tape SER queue' relative to start of subsidiary

store (9/201)

nu

]

(4) = Address of "Slow SER quoue" relative to start of subsidiary
store (8/201)

(5) Address of "Program Scan Exit"

(6) Address of "Program Change Marker"

Address of "Program Branch Indicator™
Addross of "Main Program Controls" (6/201)
Address of Current SER Entry Address (5/201)
Entry address of R207, "Select Main Program" (1/207)
Address of "Instruction Counter Storage Register" (14/201)
Entry address of "Select next program branch" (1/224)
Entry address of R211, "Resume SER" (1/211) .
Address of "Supervisor BExit Link"
Address within R202 - normal value of "Supervisor Exit Link".

wnonon

O AW N = O~
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R202 continued R202/2

C

Connections with other routincs:

Entered: At (1) at conclusion of all SER's in extracode comtrol
(entry G of the co-ordinator)

Exit: To one of several routines tested for in the following
sequence:-

(1) If Program Scan Exit non-zero, then

a) If digits 1, O non-sero, to "Resume SER" to set now
base and exit to specified address. B110 = 01d contents
of "Program Scan Exit", B119 = digit 1, O

b) if digits 1, O zero, direct to specified address with
base uncaanged.

(2) To "Select Main Program" if SER queucs non-empty or "Program
Change Marlker" non zero, with B109 = total no. of entries
in SER queues.

(3) To "Select Next Program Branch" if the current main program
uses program branching.

,::> (4) To current mein program, resetting "Main Program ControlsY
‘ and the Instruction Counter.

16.7.62



R203: Store Location and Lock-oub R203/1

Purposes A supervisor extracode subroutine entered when peripheral transfers
are to be initiated, and by various supervisor routines. Locates
store blocks with labels b to b+n of the current program in the

ﬂ\J) block directory, and inserts lock out digits where appropriate.
According to the entry parameters and the existing lock out status
of the blocks, control is returned to a specified address in
extracode control, to "Program Scan'", to "Halt Main Program' or
to "Monitor',

Registers of Fixed Store: 102
Number of Instructions Obeyeds
Varies markedly with the contents of the block directory.
Minimum (when program uses blocks O, 15 2, «...N only).
18 + 28gn + 1)  If no lock out required
18 + 38(n + 1) If lock out required and bloeks in core store
Subsididary Stores
"Block location table"
8 successive half words set by this routine to hold the directory
positions of the blocks. Available for use by other routines.
"Block directory"
N Consecutive half words, one per main store block. Entries in
\/ the main program area containg
Digits 23, 0 = 0 O Unused entry (digits 22-1 irrelevant)
1 0 Vacated entry (digits 22-1 irrelevant)
01 Block in core store
11 Block on drum
When the entry is for a block in one level store, with digit 0 = 1
Digits 22 - 12 contain the block label ’
11 - 1 contain the sector number
or 11 - 3 contain the page number
Newly defined blocks have "Sector number! 2047.
"Block Status Directory"
Consecutive half words, one per main store block. IEntry m contains
lock out status S of the block recorded in entry n of the bleck
directory in digits 2 - O. Remaining digits unused and unaltecred
by R203.
"Program Store Directory" )
Successive half words, entry P containing for main program P:
Digits 12-2 Location relative to the start of the block
—~ ' directory of the area reserved for program P,
Y Digits 23-13 Number of blocks reserved for program P less one
o Digit 1 {1 if Process switch setj zero otherwise
Digit O Unused and unaltered by R203
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R203: continued 3203/2.

"Page Directory"

Alternate half worda, antry p ecerresponding to Dage D Bach

" entry containss
C:>—‘ Digit 23 s 1 if page empty, O if occupied

Digit 22 3 1 if page locked down, O otherwise

Digits 20-14 ¢  Program number of program owning the
block (O for supervisor)

Digits 12-2 : Location in block directory, relative to
start, of the block occupying page P.

Digit O : 0 if page locked out, 1 otherwise

Remaining digits unused and unaltered by R203

"Current Program Number"

One half word containing the number of the current main program
in digits 8-2, digit 1 irrelevant, rest zero.

"Block Label Limit"

One half-word, normally set to *4, set otherwise by object program
extracode, to request a trap if any attempt is made to define a .
new block by non-equilvalence in the program with a block label 2 this.

"Block Label Trap Address"

One half word, set by above extracode giving required value of
B127 for entry to trap routine.

- )
| <:> "Non—equivalence Switch"

One half-word, normally even, set odd by R204 when a non-equivalence
in object program has occurred. It is reset by R203.

Parameters Used: (1) to (37)

(2) = Address of "Block Directory"

E3) = Address of "Block Status Directory"

4) = Address of "Program Store Directory"

5) = Address of "Current Program Numbor"

6) = Address of "Page Directory"

7) = Two half-words temporary working space in subsidiary store

8) = Two half-words temporary working space in subsidiary store

9) = Entry address (5) of "Halt Main Program" (5/204)

10) = Entry address of "Program Scan" (1/202) V -
11) = Entry address of "Monitor routine - Block allocation exceeded‘(1/D3_.
12) = Alternative entry address to R203 for program P other than

current, with P in B108 digits 8-2, rest zero.

"Reserved Block Label limit"

Address of "Block Label Limit" :
Entry address of "Monitor routine — Reserved block label used!(2f03;
Address of an exit in fixed store from Extracode (e.g 513,0,0,0)
Address of "Main Program Controls" (6/201)

Entry address of "Locate Supervisor Block” (1/212)

Address of "Block Label Trap Address"

Address of "Non-equivalence switch"

Monitor mark forillegal block labels Planted in B100 as
indicator for R703 .-

Address of "Block -Location Table"

- O O~ AN\O W

Nt st sl s et et e e’ Nt e st

[ H | | O S | O 1}

PPN NN NSNINANITN ONSTN NN NSNS N
L[G WY N NN~ -

—

(9% [543
! (V)

N~
it
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R203: continued

Conncctions with Other

Routiness

R203/3

— Entrys Vith B110

{

Exit: .To address B in extracode control with
Digits 22-12 =
Digits 20~14 : Main program number, P
Digits 12-2 :

B109
B108

B107

¢ B ret
B109 : Digits 22-12 b: First block label

urn address in extracode control, digits 23-3

Digits 5-3 n: QOne less than number of blocks required

Digits 2-0 Lz Iock out reason (see Note 1)

Digit 23 He Halt requirement (see Note 3)

ee oo

b + n. Other digits unaltered

Block directory location of block b
relative to the start of the ares
reserved for program P.

Digit 23 s Set to 1
Remaining digits zero.

Digits 2~0 s S Provious lock out status of block

b + n.

Remaining digits zero.

"Block location table': Half word i holds location in block

B105 - 110, B

t

TN Temporary Working Swace:

directory of block b + i relative to
the start of the block directory in
digits 12-2.

Remaining digits zero.

Two words of subsidiary store, (7) and (8)

Notes:

1. Lock out reason L is specified as follows on entry:-

L =

0
1
2
3
>

°
.
°
Q
H
°
o
°
e

No lock

out

Drum transfer to cores
Drum transfer to drum
Read from tapes or slow peripheral
Write to tapes or slow peripheral

2. Lock out status S of each block is recorded in the block status

directory as follows:

S =

AP WwWN—= 0O

Not locked out
Drum transfer to cores
Drum transfer to drum

Transfer
Transfer
Transfer
Transfer
Transfer

from peripheral, leave in cores
from peripheral, write to drum
to peripheral, leave in cores
to peripheral, write to drum
to peripheral, lose.
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R203:

3e

6.

7.

8.

10,

1.

continued R203/4

If H = 1 on entry (digit 23, B109) the program is halted "In
Supervisor" by exit to "Halt Main Program" if any S % 0. If all S =0
L is transferred to all S and control is returned to BE.

IfT H =0 on entry, then either L=0or L =1 or 2 and n = Q.
If L = Oy control is returned to E. If L = 1, the program is halted
4 0

i

"In Bupervisor" if S =2 or 73 if S = r 6, it is changed to 3 or
5 and "Program Scan" is entered; if S = 1, 3, 5, "program scan" is
entered with S unchanged. If L = 2, the program is halted "In
Supervisor if 8 = 1 or 73 if S = 3 or 5, it is changed to 4 to 6,
and "Program Scan" is entereds; if S = 2, 4, 6, "program scan" is
entered with 8 unchanged., In all cases if 8 = 0, L is transferred
to 8 and control is returned to E.

‘Then the program is halted "In Supervisor!" the re-entry address is
the "ocurrent SER entry address" in subsidiary store. B100-104 are
preserved and restored. The program is resumed when the relevant
block is unlocked.

Monitor is entered if any block label b exceeds the allowed limit on
public block labels or the allowed number of blocks is exceeded, unless
there is any block with S = 7, in which case the program is halted
(R204) for this block.

If any block is not previously defined, it is centered to a vacant
space in the block directory with 8 = 0, block label b in digits
22 - 12, all ones in digits 11-0 and digit 23 = 1.

If 5 =0, 1L % 0 the page directories are locked out and page address
registers set to % for all blocks b to b + n in core store.

The lock out status S need not be altered when a page is written
to the drum to create an empty page after selection by the learning
program.

For program O, exit is to R212 "Locate Supervisor Block!" if the block
is not definad in the Block Directory.

If "Block Label Limit" has been set by Extracode and the block required
is above this limit and is being requested after a non-equivalence,
then B127 is set to a Trap Address specified by the Extracode and it

is arranged that m immediate switch to Main Control will occur on

exit from the Supervisor.

16,7462



R204: Halt Main Program R204/1

Purpose° A supervisor extracode routine to halt a main program P, Entered
at different points aooordlng to the method of and reason for,
halting., The program is halted ready to resume either in the current

(:) supervisor routine or cut of supervisor at the current M or E.

Register of Fixed Store: 39

Number of Instructions Obeyeds

(1) Entries at (2) (for programs to be halted for one of the standard
listed reasons): 4 if program branching in use, otherwise 28+Tn
where n other programs are already halted for the given reason

(i1)  Entry at (1) for slow peripheral in use, 6 if program branchlng
in use; otherwise 21,

(iii) Bntry at (5) for Block b not availables 5 if program branching in
uses otherwise 20.

(iv)  Entry at (6) for Block b not available but Resume out of
Supervisor: 4 if program branching in uses otherwise 11.

(v) Entry at (17) for halt for non-listed reason: 2 if program
branching in use; otherwise 9 if Resume out of Supervisor, or
17 if Resume in Supervisor.

Subsidiary Store:

'<;> "Program Status Directory"
L ,
Successive halfwords, entry P containing for program Ps
Digits 23~125 Halt information:
Digit 23 = O if halt for block belonging to the program and
digits 22-12 = Block label of block
or Digit 23 = 1, digit 22 = 0, and digit 20~14=Q, where Q is the
number of the next program halted for same reason as P
(If Q=0, no further program is halted)

or Digit 23 = 1, digit 22 = 1, digits 20-14=R; Program P is
halted because peripheral R is in use.

Digits 8-2 = Number of program with next lowest priority to P

Digit 1 = 1 if resumption after halt is to be In Supervisor;
O otherwise
Digit 0 = O if Program P is halted; 1 cherwise

"Program Switch Directory!

Successive half-words, entry P for program P

Digit 23 = 1 if program P uses program branching, O otherwisec.
Remaining digits unused and unaltered by R204.
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R204: continued R204/2

"WMain Program Short Dumps"

3 words per program. Half-words P, N+P, 2N+P etc. hold B100,
3101 ... B104 and the SER resumption-eddress when program P is
halted In Supervisor, whers N is the length of the program list.

"Leading Halt Markers"

Successive half-words, one for each standard reason for halt:-
full drum gqueue, full tape queue, permission to start, operator's
output busy, etc. containing:

Number cof SERs halted for this reason in Top
Priority SER queue

Digits 23-21

oo

20~14 ¢ TFirst main program halted for this reason

13-8 s  Number of SERs halted for this reason in Tape
SER Qusue.

T7-0 : Humber of SERs halted for this reason in Slow
SFR Queue

Parameters Used: (1) to (17)

(1), (2), (5), (16) and (17), alternative entry addresses (see below)

(3) = Meximum number of main programs (digits 8-2)
(4) Address of Non-equivalence switch (32/203)
) Address of "Main Program Short Dump"

Entry address of R202 - "Program Scan' (1/202)

Address of "Program Status Directory"

—~~
o
p—

mu ot nu

Status Directory
Address of "Current SER Entry Address" (5/201)

N
-y
—

A —

i

(12) = Entry address to "Halt Program Branch" (1/239)
(13) = Address of "Program Ch-nge H-rker! (6/202)
(15) = Address of "Program Switch Directory"

Comnections with other routines

Entered at (1) For halt for slow peripheral in use:
B109 = Peripheral Number R in digit 9-2, rest sero

(2)  For halt for listed reason
B109 indicates reason s 0.1 for Full Drum Queue-
0.5 for Full Tape Queue
etce )
corresponding to entries 0(10). 0.4 (10) ete.

(5) Tor block b not available. Resume in Supervisor.
After halting, return to Program Scan (R202)
B109 = b in digits 22-12, remainder irrelevant

(6) As (5), but resume "out of supervisor". B109 as for
(5) B108 = E: Return address from R204 after halting
(digit 0 = 0)

16.7.62
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R204 ¢

continued R204/3

(17) For halt for non listed reason :
B108 = Return address E in digits 23-3
Digit O = 0 Resume out of supervisor
1 Resume in Supervisor

In all cases B110 holds program number P in digits 8-2 on entry,
with digit 23~9 zero and digits 1,0 irrelevant.

Exits -To "Program Scan" (R202) after entries (1), (2), (5).
To E after entries (6) and (17)

If program P involves program branching the routine exits to
"Halt Program Branch" with B110 unaltered and B108, B109 set as follows

Entry point B108 on exit B109 on exit
(1) 0.1(8) %6 + 212
(2) 0.1(8) ~ unaltered
(5) 0.1(8) b (digits 22-12) rest zero
(6) B b (digits 22-12) rest zero
(17) unaltered #4

On final exit to E after enmtry (6), B110 is preserved, and B109
digits 22~12,

The remaining digits of B109, and B108 are altered.

Yorking Space: Entrie? §1), (5)s (6)s (17) ¢ B108 - B110, Bt
2

Notess

1.

2

Entry B105 - B110, Bt

In entry (6), B108 may be set to (8), the entry to Program Scan,
if exit from supervisor is required.

When a program is halted to Resume In Supervisor, B100-104 and
the "Current SER Entry Address" are preserved and subsequently
restored when the program is resumed. The program is resumed

at the Entry Address without recovering BO-B99 or resetting page
address registers.
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R205 Unlock Store Block R205/1

Purpose: A supervisor subroutine entered on conclusion of a peripheral
transfer or a store organisation routine to unlock a store block
and, where appropriate, set up the correct page address register
and clock and lock out digits in the page directory. If a program
or program branch is held up for this block, it is made free to
proceed. The routine may be entered from store organisation routine
when the block is not locked out to set up the page address register
and page directory clock and lock out digits.

Registers of Fixed Store: 68

Number of Instructions Obeyed: varies from 9 to 47 depending on the conditions

Subsidiary Storss

(9) = "Program in storc control" Onc helf word holding the number of
the program in control of store in digits 8-2.
Remaining digits zero.

(10) = "Number of frece blocks" One half word holding the number of
free un-reserved store blocks in digits 23-3.

"Program Wait Times" Onc half word per program holding time
at which program was made free or halted.

(13)

]

Parameter used: (1) to (27)

(16) = —'[—Limit of reserved block 1abels;7 = %44

Cross rceferences:

(4) = (5/20? "Page Directory"

(5% = (2/20 Blcok Directory

(6 = %3/ 03) Block Tiners

(7) = (8/303)  Page timers

(8) = (9/204) Program status Directory

(11) = (1/214) Free program

(1) = (1/312) Change page address registers
(15) = (415/204) Program switch directory

(17) = (6/229)  Current time

(18) = (6/202)  Program change marker

(19) = (2/212) Contents of page address registers
(20) = (7/202) Program Branch Indicator

(21) = (1/234) Frec program branch

Note: R205 refers to instruction 7(14), which is the last one of R312,

NERLY 424, 126, 110, O
which is used for exit to R.

Connections with other Routines

Entry at (1) After tape and on-line peripheral transfers
B109 = Page number p in digits 11-3.
Remaining digits zero.
B110 = Return address, Ry digits 23-3
Return to R with B109 = p, ‘digit O = 1 unless page p
holds a supervisor block which is lost on completion of
transfer.

B 110 is unaltered.
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R205 continued R205/2

\w) Entry at (2) From drum routines when block is in core store
' 5109, 110 as for emtry (1)
Return to R with B109, 110 unaltered.

Entry at (3) From drum routines when bhlock is on the drum or is
unallocated
B108 = Digits 12-2 Position of block in block directory
relative to the start of this directory

Digits 20-14 Program owning the block
Remaining digits irrelevant

B110 = Return address R, digits 23-3

Return to R with B109 = 0, B110 unaltered

Entry at (27) To free program or branches if halted for block b

B106 = Program number digits 8-2 Digits 23-9 zero
B108 = Block number b digits 22-12
Digit 23 =
Remaining digits irrelevant
B109 = digit O = O. Rest irrelevant
B110 = Return address R, digit 23-3

Return to R with B107 - 110 unaltered

Entry at (12) From "Free program" (R 214) to free branch for listed
reason with

;"“‘\ B108 = O
"y B109 = Reason digits 4-2
B110 = Return address R, digits 23~3

Exit a) To "change page address register", R312, with
B109 = Page number digits 11-3. Digit O = O or 1,
remainder zero C
Return address R digits 23-3
#4 or digit 23 = 0, 22-12 = block label
or digit 23 = 1, 22-12 = block label

B110
B108

L.

b) To "Free program' R214 with
B109 = 1.0
B110 = Return address R

|

¢c) To word 7 of R312 " 110 —»126" with
B110 = Return address R
B109 = Page number of zero if entry at (2)

Subroutines

"Free Branch'" 3 Entered with
B108 = block directory entry of block b (after entry at 1,2, 3 or
27),0 after entry (12)
B109 = Reason, digits 4 - 2, after entry (12)

) Exit to 2(12) of R205 with B105, 107-110 unaltered and bt' = 0

Temporary working spaces B105 - 109, Bt

B109 unaltered after entry (2) ,
B109 digit O forced to 1, remaining digits unaltered, after entry (1)
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R205/3 continued R205/3

Notes:

1 On entries 1,2 the page directory must be correctly set up in digits
20-14, 12-2. The clock and lock out digits are set by R205, the
remagining digits are unaltered.

2. On drum entries 2, if the lock out status S 1slz3, digits 13, 0 of
the page directory are set to zero and the P.A.R. is set to *4, All
other directorics remain unchanged. Entry 3 must not be used if

‘ S 3.

3. On entry 1, if 8 is even; the "write to drum" digit is set in the
relevant page timer.

4. With the exception of case (2), S is set to zero and the program is
made free if halted for this block. If the program is currently in
control of store and is involved in program branching, the relevant
branches are made free.

5. If S =T on entry (1), the page and block directories are vacated,
the PAR is set to *4, one is added to the number of free blocks, and
the leading routine halted for "No free store blocks" is made free
via R214

6, If the block is in core store, the following page directory entry
and PAR are set up

Page Directory PAR

Program Block label Clock digit  Lock out digit L.O bit  22-12
Current <*#3400 0 1 0] b
" %3400 0 0] 1 0
Supervisor <%3400 o] 1 1 0
3400 0 0 1 b
<%3400 As clock digit 1 1 0
>* 3400 in directory 0 1 0

7. The routine may be used in conjunction with R329 "Removed lock down"
by setting B110 = (2/329) on entry to R205 and setting a link in B104.
The page number is preserved in B109 on exit.

8. On entry (1) only, the current time is recorded in the Program Wait
Timers if the program is made free.

9. TWhen the store block is unlocked on exit, B107 holds the program
nunber (o0 which the block belongs) in digit 8-2, remaining digits zerc.

10. The routine may be entered at 1(3)from drum routines irrespective of
the location of the block, provided
B108, 110 are set up as for entry (3)
B109 holds the page number if the block is in core store,
and is even when on the drum
If in core store, the page directory has digits 13, 0 = O
If on the drum, S<3.
11, On entry (1), and on entries (2) & (3) if S <3, B106 digits 8-2

on exit contains the program number associated with the block
concerncd.

1647462



-

/

R206: Enter SER to queue R206/1

Purpose: A closed subroutine entered from an SER to enter a new additional
SER to one of the SER queues. An alternative entry used by the drum
supervisor to restart an SER at the conclusion of a drum transfer,

Register of Fixed Stores 14

Number of Instructions Obeyed:s 9 on normal entry; maximum of 14 drum entry
6 instructions are obeyed with 1nterrupts
inhibited.

Parameters used: (1) to (4)

1,2 = Entry addresses (see below)

(3) = "SER Quoue Address". 3 alternate half words in fixed store
containing the addressecs relative to the start of subsidiary store
of "Slow SER Queue", "Tape SER Queue" and "Top Priority SER queue'
in order.

Digits 1,0 hold 11 (slow) 01 (tape) 10 (Top priority)

(4) = Parameter (9) of R214 (Free program)

Connections with Cther Routines

Entereds
At (2) from an SER or from R214 with

B110 = Return address in extracode
B109 = Starting address of new SER in digits 23—3.
Digits 2-0 zero on entry from SER
B108 = Entry information for new SER, found in B100 when the

SER is entered.
B107 = Queue to which entry is to be made:
2.0 Top priority queue
1.0 Tape queue
0.0 Slow gueue

At (1) from drum supervisor with
B108 = Information as preserved in drum queue
B109 = Starting address of new SER in digits 23-3
Queue number in digits 2-1 : 00 Main Prograu queue
01 Tape queue
10 Top queue
11 Slow queue

B110
Bnter in this case with b126 odd (i.e digit 0 = 1)

Return Address

]

Exit: In all cases to address specified in B110 on entry.
B108 -~ 110 are unaltered on exit.

Working spaces B106, B10T
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R206/2

Notes:

1e

2.

3.

4.

Interrupts are permitted on exit (register 3¥6 contains zero).
Entry (2) constitutes entry F of the co-ordinator.

If the drum supervisor enters with digits 2, 1 of B107 zero, then
the main program number P is held in B108, and program P is made
free to proceed, by entry to R214. The entry address, B109 digit
23-3 is irrelevant in this casey the required re-entry address has
previously been planted by R318.

In all other cases, an entry is made to the SER queue in the next
vacant position and the count of the number of entries is stepped on.
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R207 Selext Main Program R207/1

Purpose: A supervisor extracode routine entered from "Program Scan" to
select the highest priority main program which is free to proceed.
If the SER queues are not empty, immediate exit is made to "Update
SER queues'.

Registers of Fixed Store: 10

Number of Instructions obeyed: Maximum of 10 + 3n where the n highest

priority main program are halted.

Subsidiary Stores

"Leading program number'

One half word containing the address in the program list of the
top priority main program in digits 8-2. Remaining digits
irrelevant.

Parameters Used: (1) to (9)

(2)

Address of "Current program number" (5/203)

Address of "Program change marker"  (6/202)

Address of "Program status directory"(9/204)

Address of ''Supervisor program change" routine (1/222)
Parameter (15) of "Program Scan" (15/202

Entry address of "Update SER queues" (1/208)

Entry point (2) of "Supervisor program change" routines (2/222)
Address of "Leading program number!

[ | SO O Y S (O |

FNITNSTNTNSTNTNTN
O O~ AW\ w
e e N N e S

Comnections with other routines:

Entered: From "Program Scan" with interrupts inhibited

Exits To 'Update SER Queues! with interrupts permitted if 3109%6
on entry
To "Program Scan" with B126 odd if the first free program.
is the current program. Program change marker is set to
zero before exit.
To "Supervisor program change'" otherwise with
B110 = First free program number in digits 8-2
B100 = Program Status directory entry of first free
programe
The Program change marker is unaltered.

Working spaces B100, 110
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R208: Update SER queues R208/1

Purpose: A supervisor extracode routine entered from "Select Main Program"
when SER queues not empty to select the next SER awaiting execution
in an SER queue and to update the relevant queue.

Registers of Pized Stores 25

Number of Instruction Obeyed:

Maximum 18+47N where there are N entries in the SER queue from which an
entry is extracted. A maximum of 5 orders are obeyed with interrupts
inhibited.

Parameters Useds (1) to (6)

(2)
(3)

Connections with other routiness

Relative address of fixed store table "SER queue address" (3/206)
Entry address to "Resume SER" (7/211)

it

FEntry: From "Select main program" (R207)

Exits To word 2 of "Resume SER" with
B110: Entry address of next SER as stored in SER quoue
B109s Digits 1,0 = 10 (from top priority SFR queue)
01 (from tape SER queue)
11 (from slow SER queue)
Digit 23 = 0
B100: Entry information of next SER as stored in
SER queue.

Working space: B100, B106 -~ 110, Bt
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R211: Resume SER R211/1

.

<~> Purpose: To enter an SER after extraction from an SER queue or after setting
.. of "Program Scan Exit". If necessary B100-104 are recovered before
entry. :

Registers of Fixed Store: 14

Number of InstructionsObeyed: 4 minimum; 21 maximum

Subsidiary Store:

"Current SER Dump Address' H One half word holding the address
of dump for B{00-104

Parameters: (1) to (8)
o
(4)
(1)

Connections with other routines

Address of Current SER entry address (5/201)
Address of Current SER dump address

Address of "Current SER base" (7/201)
Alternative entry (see below)

(U

Entry:

(2) From "Program Scan" (R202) with
. B110 = BEntry address of new SER
() B109 = Digits 1, 0 of B110

Exit is to the new SER with base planted from B109,
entry address = B{110 with digits 2-0 zero,
B109, 110 only are altered.

(v) At (7) from "Update SER Queues (208) with

B110 = Entry address; digit 0 = O éno recovery of B lines)
{4 (recover B lines 100-104
B109 = SER Queue Number: 10 top priority queue.
01 tape queue
11 slow gqueue
B100 = Entry information or dump address

Fxit to the new SER with base, entry address and where
appropriate the dump address planted and where required
B100~104 recovered.

Working Space: B108~110 Bt

Notess

1. The current SER base, entry address and dump address are set in
subsidiary store.

2. 'The Dump Area' (in the case when B100-104 are to be recovered)
_/ need not be in cores on entry to this routine. If it is not, a
fnon-equivalence in supervisor! will occur when reference is made
to it and appropriate action will be initiated by the non—
equivalence interrupt routine in the usual way.
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R212

R212  Initial location of supervisor block

nggose:

A supervisor routine entered from'Store location and Lock out'
when a supervisor block required in the one-level store is not
found. It halts the SER concerned, and, if this is the first such
halts, initiates a new SER to locate this block on a reserved
sector or on tape and calls it to the one-level store.

Registers of fixed store: 8

Instructions obeyed: 4 to 8

Parameters used: (1) to (5)

Cross references:

(2/213) Leading halt marker

(1/299) Entry to main store SER "Find Supervisor Block"
(2/206) Entry to Enter SER to Queue

(1/213)  Halt SER

hmnn

Connections with other routines

Entry at (1) from R203 with

B109 = block label digits 22-12.
Remaining digits irrelevant

Exit to Halt SER with

B109 = 1.4 (reason)
Bxit from there to program scan

Subroutine

"Enter SER to Queue" entered at (2/206) with

B107T = O (slow queue)

B108 = block label digits 22-12. Rest zero

B109 = entry address of SER "find supervisor block"
B110 = rebturn address

Return to return address. B lines irrelevant

Temporary working space: B107 = 109

Yotes:s
i

2.

3.

The reason for halt is 1.4

The main store SER is only initiated once. On conclusion of the
leading request, this will free all such halted SER, and may then
be called again.

Program branch routines will arrange to halt the entire program if
one branch is halted for this reason.
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R213: Halt SER ' R213/1

Purposes To halt the current SER (for full drum queue, tape gueue etc.) and
exit to program scan. A re-entry address and B10O are preserved,
and, if necessary, Bi0i-104 also. An alternative entry is
evailable from the drum routine 318, "Call to cores", to preserve
B{00~i04 tefore entering the request to the drum queue. :

Registers of Fixed Stores 27

Wumber of Ingtructions Obeyed: 5 if current SER is based on Main Program
(with exit to R204, "Halt Main Program")

For SER not based on Main Program, 20 if B100 only to be
preserved, 34 if Bi00~104 to be preserved.

Subsidiary Store:

"Halt postions in SFR quaues’

Three alternalte half words, recording the next location at the base of
the slow, tape, and top priority SER queues respectively to which halted SER's
are to be placed. Originally set to the address of the last half word in .
each queue. These addresses are relative to the start of the subsidiary store.

Parameters Useds (1) to (15)

(1) Normal entry addrese

(2) Address of "Leading Halt Marker'" relative tbo start of subsidiary
store (see R204)

Address of "Halt Positions in SER Queues"

Address of "Current SER Entry Address" (5/201)

Address of "Curreat SER Base' (7/201)

Internal cross-refereace

Address of "CQurrent Program Number" (5/203)

Entry address of "Prcgram Scan' routine (1/202)

Address of fixed store table, "Leading Halt Units" 3 Three

alternate helf-words containing 40.1,+32.0 and *1

Internal cross-reference

Alternative entry from drum roubine (see below)

Address of "Gurreni SER Dump Address" (3/211)

Internal crogs~reference

Parameter (2) of R204, "Halt Main Program"

Internal cross-reference

TN TNSTNTNSTN TN
O O~ OV 4> W
U wnN-~0 e e e e P P

PNITNSTNSTNSTNTN
JUUK VR W e
— e e N e e’

Connections with other routines

Normal entry; at (1) with B109 = Reason for halt in half-word position
0.0 Full drum queue
C.4 TFull tape queue

Txits after entry at (1):-

with B109 Reason +0.1

(i) To Halt Main Program if SER is based on main program
3110 = Current Program Number.
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R213: continued R213/2

N (ii) If SER is not hased on main program,; to Program Scan after

recording T whera gppropriate and recording the re-—
entry add durp Location or Bi00 at the base of the
reilevani

Atcernative entey at (11) from drum bransfer routine with
B1i0 = Retorn address E.

B-lines useds Normel entry Pi05-14(
Drun entry  Di0Y, 2107 only

Notess

1. If the SER Re-entry Address is odd, B100-104 are preserved where
specified by the SER Dump Address, and this address is preserved
in the halted part; of the CER queue. If the SER Re—entry Address
is even, BI00 itsslf ig¢ preserved in the 'halted-part' of the SER
queus. These altenuatjves are distinguished by inverting digit 21
of the entry address es it is put in the queue in the first case.
In Goth cases the 'licasom fon Lalt! is preserved in digits 2-0 of
the Re-entry Addrsss in the gqueue.

(i), if B100-104 are to be preserved

2. (a) TFor the normal e:try ab
in cores on entry.

the 'Dump Areal must ple]

p; (b) For the eniry at (11) frem the drum routine, the Dump Area

may not te ilan coreg., If it is not then this entry will have arisen
from an interrunt in R211, avt the Current SER Base will have heen
set negatively, and no atiempt will be made in R213 to preserve
B100~104
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R214: TFree Program R214/1

Purposes

A supervisor extracode subroutine to make‘free in the relevant queue
or the main program list the leading SER or main program if eny halted
for full drum queue, tape queue etc. The SER lists are checked in
order of priority and then the main program list. Within each queuey
priority is given to the routine first halted for the specified
reason. The routine is freed for eventual selection Dby R202, "Program
Scan", control at the end of R214 or its continuation elsewhere being
returned to the Return Address specified by the routine calling for
R214. : :

Registers of Fixed Store: 43

Number of Instructions Obeyeds

2 if routines halted for specified reason

17 if a main program only is halted for specified reason

A maximum of 37+5n if an SER is halted, where there are n halted
entries in the halted part of the relevant SER queue.

7 instructions are obeyed with interrupts inhibited.

Parameters useds (1) to (13)

(2)
(3)
(4)
(5)

[

Address of "Program Status Directory" (9/204) -
Address of "Halt positions in SER queues" (3/213)
Address of fixed store table "SER queue addreases" (3/206)
Address of fixed store table "Bottom of SER queue addrosoos's
: Three alternate half words in fixed gtore containing
the addresses, relative to the start of the subsidiary stores
of the last half word in the slow, tape and top priority SER
queues respectively. '
Address of fixed store table "Leading halb units" (9/213)
Address of "Program Change Marker (6/202) '
 Alternative entry to R214 (used by R217)
Alternative entry to R214 (used by R206) -
Entry address of "Free program branch" (1/234)
- Address of "Leading halt markers" (2/213) _
Entry address (2) of "Enter SER to Queue" (2/206)

nond

o0 onouononn

Connections with other routiness

Entry: At (1) with B110

Return address E

"Reason for halt" in half word position
(as for R213) :

- 0 for full drum queue

0.4 for full tape queue etc.

L

B109

Exit:s 1) To "Free Program Branch" (R234) if no routine is halted
for the given reason, 1o check if any branches of the
current program are halted. Ain immediate exit to B
occurs if no branching is in use.

2) Direct to E with B10T, 108 altered, if a main program
: but no SER is halted for the given reason.
3) To "Enter SER to Queue" (R206)if any SERs are halted
for the given reason, with ‘
B107 = Queue number - 2 for Drum, 1 for Tape, O
for Slow .

B108 = Entry "information"” for SER freed

B109 = Entry address for SER freed

B110 = E . : ,
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R214:

Notess

1e

continued

Entrys

R214/2

At () from R206 to "Enter SER to Queue" if based on
main program
B108 = Program no. in digits 8-2, rest O
B110 = Return address E
Ixit to E with B107 altered

At (8) from R217 to move up entries in halted part of SER
queue after one has been removed by R217T and to place
this in active part of queus

B107 = 1.0 (for tape queue)
B106 = Address of 'Intry Address' of entry removed

from queue, relative to start of subsidiary store.
B109 = !'Entry Address! of entry as removed from queue
B110 = Return Address E '

Exit to E via R206 with B105-7 and Bt altered.

The time at which a main program is made free is not recorded.

If the halted SER has digit 21 of the re-entry address inverted
(see R213), the original is recovered and digit O is set to 1.
Otherwise digits 2-0 are cleared.
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R215

R215 Set and reset full recovery switch

Purposes

An SER subroutine to set and reset a bit in a program stztus

directory causing the program to be resumed in Supervisor and
with B1-99 and Sdbsidiary store working space recovered. If

the bit is not set (normal state) resumption in Supervisor is
with B100-104 only recovered.

Registers of fixed store: 9

Instructions obeyed: 3 to 5 depending on entry

Parameters used: (1) to (6)

Cross references: (5)

(9/204) Program‘status directory

non

(6)

(5/203) Current program number

Connections with other routines:

Entry at (1) to set switch for current program

(2) %o set switch for program P. B110 = P (digits 8-2)
Digits 23-8 zero
at (3§ to reset switch for current program
(4) to reset switch for program P, B110 = P (digits 8-2)
. Digits 23-8 gzero

In all cases B109 = Return address

Exit in all cases to return address with

B110 = Program number (8-2)
B108 altered

Temporary working spaces B108

Notes:

T.

2.

The switch is digit 9 of the program status directory.
Digit 9 = 1 forces full recovery.

The digit is "forced" to O or 1 irrespective of its original
setting.

Routines which set or reset this switch should specify such

in order that other routines entering them may kmow the status
of the switch.

1/ 10/63



R216
R216 Establish tape exit

Purpose: To preserve a link address for return on completion of a
(ﬁ> tape transfer, or on completion of other activities. The
~ address is preserved in the tape SER queue; halted region,
and is recovered from there by use of R21T

Register of fixed store: 6

Tnstructions obeyed: 6

Parametemused:s (1), (2)

Cross references (2) = (3/213) Current halt positions in SER queues

Connections with other roufines:

Entered in supervisor at (1) with -

B100 = deck number, digits 7-3, Rest zero :

B109 = link address to be preserved (digits 23-3)
digits 2, 1, 0 all 1

B110 = return address from R216

Exit o0 return address with B108 altered

Temporary working spaces B108

Notess

k:) 1. An entry is placed in the next available position of the halted
region at the base of the Tape SER queue comprising

Information : B100 on entry (deck number)
Re—entry address 3 B109 on entry

2. This entry appears as an SER halted for reason 7 (see R213)
but the leading halt marker is not affected and hence reason
7 can be used as a halt reason provided SER's based on the
tape queue are not so halted.

3. One space per deck is reserved in the tape SER queue for this

purpose. Care must be taken that only one such entry is made
per deck at any one time.
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R217
R217: Tape exit to supervisor control
Purpose:  An SER subroutine to recover a link address, recorded
via R216, and to enter the SER starting at this address
in the active region of the tape SER queue-

Registers of fixed store: 10

Instructions obeyed: Maximum of 644N where the link address is
recorded N places from the end of the tape
SER queue, plus entry to R214

Parameters used: (1) to (3)

1]

(5/214) Base of SER queues

(8/214)  Alternative entry to "Free
Program"

Cross referencess (2)

(3)

Connections with other routines:

deck number (digits 7-3) rest zero
return address from R217

Entered at (1) with B109
B110

nu

Exit to (8/214) to move entry to active part of tape queue with
B109 = Entry address of new SER,

digits 23-3. Digits 2-0 zero

Location of entry in halted part

of queue (such that address is stored

in (B106)*T)

B107 = 1.0 (tape queue)

Exit thence to return address with B105-109 altered

B106

Il

Temparary working space: B105-109, Bt

Notes:

1. A search is made from the base of the tape SER for an SER
halted for "reason 7" and with information = deck number.
It is assumed without checking that such an entry has been
made previously by R216.

2. When the SER is finally entered, B100 will contain the
deck no. (digits 7-3) and the SER will be based on the
tape queue.

3. In order to force this exit following a tape transfer,

the entry in the tape queue recording the type of order
(B104 on entry at (16/421) should have digit 22 set to 1.
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R248
R218:  Step block directory reference
Purpose: An SER entered from tape routines and other SER which process
(’A> more than one block of an object program. The routine finds
- the block directory location of a block with label one more or

‘one less than a given block.

Registers of fixed stores 10

Instructions obeyed: 9 or 10 plus entry to R203

Parameters used: (1) to (4)

(4/203) Program Store Directory
(2/203) Block directory ,
(12/203) Alternative entry to R203

Cross references:  (2)
(3)
(4)

Connections with other routiness

i

It

Entry at (1) +to step label back by 1 (B126 even)
at 1.1.(1) to step label forward by 1 (note B126 odd)

with B107 = Program no. P(20-14) ,
Directory location of block B relative
to start of area for this program ({2-2)
Remaining digits irrelevant

B110 = Return address R

N
U Exit: To (12/203) with
B110 unaltered
B109 = B + 1 (22-12). Rest zero
B108 = P(8-2)
Exit back to R with B109 = B + 1 Rest zero
B108 = P(20-14); Directory location of B + 1
relative to area of P(12-2)
Block location table, entry O = Directory location
of B + 1 relative to start of BD
B107 = Lock out status of block (2-0). Rest zero.
Temporary working space: Together with R203, B105-110, Bt
. Q\,/
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220/1
R220: Reserve and free operators output
Purpose: A supervisor subroutine to reserve an output channel
common to many SER's prior to transmission of =z message,
and to free the channel for other users after transmission.

Registers of fixed stores 9

Subsidiary stores

(3) = "Table of Operators Output Channels"
One half word per common output channel in successive
half words, entry n for logical channel n.
Digit O = O if free. 1 if reserved for use.
Digits 23-1 = Address of working area for this channel
less *7 (see R240)

Parameters used: (1) to (5)

Cross references: é4) = (1/213) Halt SER
5) =2(1/230) Free program

Connections with other routines:

Entry at (1) to reserve logical channel n with
B101 = n3 digits23-2. Rest zero.
B110 = Return address, digits 23-3

Exit to return address if channel free with reserved
mark set in subsidiary store and
B100 = Address of working area of channel
less *7
Digit 0 = 1
B108, 109 altered

Exit to "Halt SERY if channel not available mith
B109 = 2.0 (reason for halt)
Exit thence to program scane

Entry at (2) +to free logical channel n with
B101, B110 as for entry (1)

Exit to "Free Program" with
B109 = 2.0
B100 = Address of working area of channel
less *7. Digit 0 = 0O
B110 unaltered

Return from there to return address with B105 - 109 altered

Temmorary working spaces

B108; 109. On entry (2), B105 - 107 altered
by free program.
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R220:

Notes:

1.

24

3.

R220/2

continued

On the Manchester University Atlas, the chief operators output
is 0, the tape operators is 1 (B101 = 0.4 on entry)a

On entry (1), if the channel is already reserved, resumption
will be at the re-entry address when the channel is freed.
This address is not altered.

Reservation will always be followed by transmission to a
buffer via. R240.

B100 is set up on exit from R220 as required on subsequent
entries to R240.

Space is reserved in subsidiary store for the most common
output channels in address (3). Other channels may also be
used by preserving their working area address less *T in a
register in main store, R, and entering R220 with B101 =

R =(3). R must be known to be in core store on entry to
R220.
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R221 Find tape deck number

Purpose: A supervisor extracode subroutine to f£ind the absolute deck
number of a tape deck with program label B, to halt if this
deck is not available, and to monitor if the deck is not
defined.

Registers of fixed store: 19

Instructions obeyed: 11 minimum
4+5D maximum where D is the number of tape decks

Subsidiary store:

(5) = "Deck allocation directory"
Alternate half words, entry d corresponding to deck d.
Digits 20 - 14 Program label B

Digit 13 1 if Orion tape, O for Atlas tape
Digit 8 - 2 Program number P
Digit O 1 if not available, O if available

Remaining digits unused and unaltered by this routine

Parameters used: (1) to (9)

(3; = "Number of tape decks" digits 7 - 3. Remainder gzero
(6) = Monitor counter "Tape not defined" digits 8-2

Cross references

(5/203) Current program number
(1/215) Set and Reset Full Recover switch

A~~~
S

e N ”

1 S | S| B 1}

T) (14 700)  Monitor interrupt and SER
(8) 204) Pregram status directory
(9) (1/204) Halt program

Connections with other routines

Entry at (1) %o find deck B of current program
' B100 = B digits 8-2
digit 1 = 1 if Orion tape, 0 otherwise.
Remainder gzeroc. :
B{09 = Return address digits 23-3

Entry at 1(1) to find deck B of program P
B100; 109 as above
B110 = Program number P digits 8-2
Remainder zero

Exit (a) to R with B100 = Absolute deck number, digits T-3.
Remainder zero

(b) to Halt Program at (1/204) if deck not available with
B109 = Deck number digits 7-3 digit 1 = 1
B110 = Program number

Exit to program scan with B100 altered.
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R221/2

R221 continued

(c) To Monitor at (14/700) with
B100 = Fault number "Deck not defined" digits 8-2
Exit to program scan

Subroutine "Set and reset full recover switch'' entered at 5(1/215)
to reset switch for current program with
B109 = Return address R.
Exit to R with B108 altered

Temporary working space: B106 - 110, B100

On exit (a), B100, 106-108 only.
B110 = Program number of exit.

1. If the deck is not available, program P is halted with the full
recover switch set. Resumption is at the re-entry address with
PAR and B1-99 recovered, also B101-104. B100 is altered on

resumption

2 On exit to R, the full recover switch is reset
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R222: Supervisor Program Change R222/1

Purpose: A supervisor routine to re-enter an SER based on a main program,
to enter full program changing when required, and to enter a test
routine when no program is free to proceed.

Registers of Fixed Store: 26

Number of Instructions Obeyed: From 6 tc 18

Subsidiary Store

(12) ="Lecal time of test program"

One half word used for accumulating count of time
spent in test programs.

Parameters Used: (1) to (18)

—

(98]

~
It

(1/207) Select main program

(4) = (1/223) Check full program change
(5) = (7/204) "Main Program Short Dump"
(6) = Number of main programs in digits 8-2, rest O
(1) = (5/201) "Current re-entry.address"
(8) = (7/201) "Current SER base"

(9) = (5/203) "Current program number!
(10) =  (9/204)  "Program Status Directory"
(11) = "Duration of test program
E13; = ( / ) gntry to test program

14 = 1/202 rogram Scan

§15% = E9/505)) Current store program number
17 = 17/202

Connections with other Routines

Entry at (1)

Entry at (2)

from R207 with

B100 Program Status Directory of new program

B110 Program number of new progrem, digits 8-2
Remaining digits zero.

([}

to resume SER with

B4110 = Program number of new program, digits 8-2
~ Remaining digits zero
3109 = 0,2

Exit: After Entry at (1)

a)

To (17) of R202 with B100,11@ as on Entry (1) but cuvromt
program number reset to current store progran murber,
This exit is if the current program has been previously
re-entered In Supervisor, and is to re-check for change
of program.

To test program if B110 = O on entry (no program free
to go) with B110 = Entry address of "Program Scan"
B109 = Duration of test program. This
quantity is also added to the
accumulated "local time of test program'.

[
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R222: continuad, R222/2

(2) To "Check full program change" (R223) if the new program
requires full recovery of B lines and working space with
B100, 110 unaltered
B101 = Current program number digits 8-2
Remaining digits zero.

Exit after entries (1) and (2) to

(d) New SER with B100-104 recovered, re—entry address reset
current SER base zero, and current program number set with
program number (digit 8-2)

digit 1 = 1
remaining digits zero

Temporary Jorking Space: B101, 108, 109

Notess
1. Entered at (1) from R207 when a program change may be required.

2. Entcred at (2) to resume an SER based on a main program without
altering subsidiary store working space or B1-99.

3. The program status directory of program O has d9 = df = d0 = |,
d8-2 = 0. ‘hen no object programs are present, the leading
program number is zero, the current program number 1 and the
test program is run continuously.
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R223/1

R223 Interrogate full program change.,

Purpose: A supervisor extracode routine to investigate whether to
proceed with a full program change. If the current Program
is helted for a drum transfer and insufficient time remains
to complete a program change, test routinesare entered. If
two programs of equel priority are involved, a change is only
made if the current program is halted. . If the dump block for
the new program is not in core store, a drum transfer may be
ordered and program scan re-entered. If the dump block is in
core store, full program changing is entered.

Registers of fixed store: 43

Instruction obeyeds: 22 minimums; 49 maximum

Subsidiary store:

(15)

1]

"Criterion for program change"
One half word holding minimum drum angle at which
program changing is to be carried out.
Digit 5-3 reading from O to 6

(16)

fl

"Location of dump blocks"
One full word holding .
digits 36 - 26 Location in block directory relative to

the start of the directory of the first
dump block
digit 25 - 24 Both 1
digits 12 - 2  Location of the last dump block
digit 1, O Both 1
Remaining digits zero.

Parameters used: (1) to (18)
(17) = Drum V store = %6002

Cross references:

geg = (15/2043 Program switch dirsctory

3 = (20/315 Drum queue

(4) = §2 315) Address of {st entry in drum queue

(5) = 36/314) Subroutine to find block location

(6) = (9/204) rogram status directory

(1) = (2/203) Block directory

(8) = (16/222) Alternative entry to Supervisor Program Change
(9) = (3/203) Block Status directory

(10) = -(35/203)  Block location table

(11) = 3(1/207) Alternative entry to Select Main Program
(13) = 3(1/207) Alternative entry to Select Main Program
(14) = (18/318) Alternative entry to Call to Cores

Connections with other routines

Entered at (1) from Supervisor program change with

B100 = Status directory of new program
B101 = Current program number digits 8-2
B110 = New program number digits 8-2
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R223/2

R223 continued

‘\;> Exit (a) to 1(16/222) to enter "idle" program

(b) to "Change working registers" at 1/226 with
B104 = dump block label of new program, digits 22-12
remaining digits as in block directory
B109 = program switch directory of new program
B101 = current program number digits 8-2
Entry 0.0 of block location table = new program number

(d4) to Select main program to resume program selection with
B1CO = Status directory of new program. B126 odd

(¢) to "Call to cores" at -2(18/318) to enter a priority
drum transfer with
B101 = 0O
B102 = digits 12-2 block directory location dump
block digits 1,0 both 1 (priority, operand)
B105 2.0 (Priority 2)
This sets B103 and enters the drum queue routine

i}

Subroutine: "Block location", entering drum transfer routine at(36/314)with

RN

B110 = Return address

B102 Program no. P digits 20-14

Location in block directory relative to
the start of area of program P digits 12-2
Return with B102 unaltered

Program no. digits 8-2 remainder zero
Location in block directory relative to the
start of the block directory, digit 12-2

B107
B108

(I

Temporary working spaces B102-104, B107-110, Bt, block location table.

Notess

1.

2

3e

"Tdle" is entered if all the following conditions apply
a) Ourrent program halted for a block B

b) This block is at the head of the drum queue and is involved
in a non-equivalence or "read to cores" drum transfer (not
a supervisor drum transfer)

c) The difference between the required O and present © is
less than a criterion set in subsidiary store.

Program selection is resumed if the current program is free to
go and is recorded as of equal priority to the new program (digit
10 of program status directory = 1 for both program) .

Program selection is resumed if the dump block of the new program
is not in cores and any dump block is already being called 1o
core store.

A priority drum transfer (priority 2) is entered to the drum
gueue to call the dump block to core store if it is on the drum
and no other dump block is in the drum queue. Bxit is then made
to"Program Scan'!

The dump blocks occupy consecutive positions in the supervisor
area of the block directory and have reserved block labelsy
their block timers are reset normally by the drum routines.
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R224: Find next branch

Purposes  An SER in locked down main store entered from R202 when
resuming an object program which is branching. Finds the
top priority free branch, switches registers =z necessary,
and arranges that this branch will be resumed by returning
to R202 (program scan).

Registers of Main Store: 105

Instructions Obeyeds 2 with interrupts inhibited if branch

change marker not set.

Parameters Used: (1) fo (28), (50), (52) to (54)
0.4 (28)

half word holding lowest B register to be changed,
digits 8-2 :

Normally set at 45.45 reset by R237 for full switch
of B registers.

(18)

Block label of main store block containing Branch
table and routines.

(19)

It

No. of words subsidiary store to be preserved,
digits 23-3,

(20)
(10)

Monitor marker "Branches locked"

]

One half word holding "Current branch controlling
store" (position in branch table)

Cross References:

(11g = 7/2013 SER base

(12 = 5/201 SER re-entry address

§13 = 9/205 Current program number
14 = 9/204 Program status directory
15 = 4/203 Program store directory
16) = (35/203 Block location table

17 = §3/203 Block status directory
21 = 1/202; Program scan

22 = 2(17/202 Re-entry to program scan
23) = 2/239 Kill branching

24 = 2/226 Switch registers

25) = 1/203 Locate store block

(26; = 1/225 Resume branching

527 = (14/700 Monitor

50) = (50/238 Branch table

52 = (52/238 Top priority branch

53 = (53/2383 Branch change marker

54 = (54/238 Current branch
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R224: continued R224/2

Connections with other routines

Entry at (1) under extracode control from Program Scan (R202)
with interrupts inhibited.

Exit: a) To program scan gt (22/224) with interrupts inhibited
if branch change marker not set, B100 altered

b) To program scan at (1/202), branch change merker
reset to zero, with highest priority free branch
set to run unless this branch requires resumption
In Supervisor.

¢) To entry address In Supervisor of highest priority
free branch with B100-104 recovered if branch was
set to resume In Supervisor.

d) To "Kill branching": Entered at (2/239), B126 even,
B10T = 0.1(14/700) s Entry to monitor
Entered if all branches halted for other branches.

¢) To "Halt branching": Entered at (2/239), B126 odd,
B109 = Halt reason for main program
(recalculated from branch halt reason to
correspond to B109 on entry to 239 from R204).
B108 = Entry to Program scan
Exit thence to Halt Program

This exit taken if all branches halted — progran
halted for same reason as top priority branch.

Subroutines:

a) Store location and lockout:

Entered at (1/203) to lockout dump page

B109 = block label (p.22-12) pO=1

B110 = return address
Exit with directory position in word O of block location
table. B105-110 altered.

b) Switch rogister

Entered at (2/226) to switch B lines and sub. store with
B{07 = return address

B103 = No. of words of subsidiary store -1,
full word position

B104 = Address of dump for current

B105 = Address of dump for new

B106 = 45.4 to O. Lowest B line to switch
Exit with registers switched and B100-102 unaltered.

Temporary working spaces B100-110 Bt
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R224s
Notes:
1o

2.

-
4

70

continued R224/3

Exit is immediate if the branch change marker is zero. The
marker is reset to zerp before entry to a new branch out of
supervisor, but not if resumed In Supervisor.

If the process switch is set on entry, no change is made
from the current branchj if the current branch is halted,
then the full program is halted.

The program is monitored if all branches are halted for others,

If all branches are halted, the program is halted for the same
reason as the highest priority branch not halted for arother
branch.

If a branch is resumed in supervisor but without recovery
of working extracode space, the branch owning extracode is
rocorded in half word (10/224).

When a full branch change occurs, dump positions are arranged
(by R237) %o fill the block used for branch table and programs
and to continue to other sequentially numbered blocks. In each
block one empty space is preserved for the current branch, so
that switches use only one block in core store; the address of
the empty space is recorded in the last half word. of each block
and is updated by R224.. The blocks are called to core store
by non-equivalence In Supervisor with the process switch set,
and the P.A.R. and Page Directory are subsequently locked out.

When a new branch is started, the current registers are dumped
to the area for the new branch and recovered from there.
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R225: Resume program branching R225/1

Purposes An SIR in main store occupying the same block as the branch
table, entered when a program is resumed following a program
change, and when branching is establishing. The block is called
to core store by non-equivalence in supervisor. The routine
R225 locks the block down, resets program directories and
arranges a search for the top priority free branch. An
alternative entry as a subroutine omits searching for the
branch (used by R224).

Registers of main stores 43

Tnstructions Obeyed: Maximum 35 + 9N where N branches are active plus
entry to R203 to locate one block, no. lock oute.

Parameterstsed: (1) to (18), (50), (52), (55)
(16)

Cross references

]

%6001 Page address registers

23) = (7/202) Current program branch indicator
4) = (6/203) Page directory
(5) = (8/303) Page timers

(1) = (1/203) Entry to locate store block

(8g = (1/202) Program scan

(9 = (15/204) Program switch directory

(10) = (9/205) Current program number

(11) = (4/203) Program store directory

(12) = (9/204) Program status directory

213) = (35/203) Block location table

14) = (2/203) Block directory

(15) = (9/224) Re-entry to find next branches
(17) = (2/312) Contents of Page Address Registers
(50) = (50/238) Branch table

(52) = (52/238) Top priority branch

(55) = (55/239) Store of directories

Connections with other routiness

Entered at (1) from program change sequence on resume program
B126 even. Process and full recover switches set to
1 on entry.

Exite To program scan after resetting switches and arranging
to resume branches (see note).

Alternative entry at (1) with B126 odd from Find next branch,
to reset switches.

Exits To 9/224 with switches reset, branch table unaltered
B104 = 110 altered (B105-110 by R203).
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R225: continued R225/2

Subroutine

"Locate store block" entered at (1/203) %o locate block
of current program
B110 = Return address
B109 = Block label 22-12 Rest zero
Exit to return address. B107 = Lock out status
Word O of block location table = directory entry
B105-110 altered.

Temporary working spaces B104-110, Bt

Notes 1.

When entered by either route, switches are reset as follows:-

a) Digit 23 of the switch directory is set to 1.

b) Process and full recover switches are reset to the
values preserved in (55/239). (They are assumed "set"
in the directories on entrance to R225 - usually set
by R239).

¢) The page occupied by this routine is locked down and
the page number recorded in the current program branch
indicator.

On entry with B126 even, all filled entries in the branch table
are scanned. If halted in supervisor, the branch is made freej

if halted out of supervisor for block b, the branch is made free
if b is not locked out. If halted for another branch, the branch
is left halted. Subsequently program scan enters R224 to find
next branch, which recovers each free branch in order. The branch
change marker is assumed set (by R239) and is not changed by R225.
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R226 Change working registers.

Purpose: To interchange public B lines and current program working space
. in subsidiary store from the current program to a new program,
and to set the page address registers appropriately, and to
record the dump position of the previous current program.

Reg;sters of flxed store' 94

Number of 1nstructlons obeyed: Minimum 360 + 3P + 5S
G ; . Maximum 360 + 10P + 58
Where P is the number of pages, S the no.
of words of subsidiary store to be moved.

Subsidiary store:

(18) = "Current program unit counter"
One half word in the current program working area holding
the current accumulated instruction counter modulo 2048.
(11) = "Program change loop"

Four words holding the program

11) 113 122 121 0
101 122 121 0
202 126 121 -2(0)
121 126 0 (3/226)

Half words 0.4(11) and 1.4(11) are available as working
space for other routines. They are reset by R226

Parameters Used: (1) to (26)

Cross references:

(4) = (5/229) 0.1 sec. clock
5; = 13 205) Program wait timers
6) = 227) Current program wait time
T = 3/303) Alternative entry to "Update timers"
9) = (5/203) Current progrem number
(10) = (45/204)  Program switch directory
(12) = (6/203) Page directory
(14) = (2/203) Block directory
(16) = (9/205) Current program in store control
(17) = (20/303) Program instruction counter timers
(21) = (1/227) Entry to Resume new program
(22) = (9/202) Current program branching switch
(23) = (12/239; Entry to "Suspend program branching"
(25) = (35/203 Block location table
Other Parameters
(8) = TFixed store table of dump block position. T half words,
entry i holding n i (digits 23-3) where n is the no. of
. full words in a dump aresa.
(13) = No. of pages (dlglts 23-3) Digits 2-0 zero.
§19) = lLeading address in subsidiary store area to be moved (dlglts23-3)
20) = Number of full words in subsidiary store area to be moved,
digits 23-3
(24) = V store instruction counter = *600434
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R226 continued

R226 /2

Connection with other routines

Entry at (1) from R223 with

B104

= dump block label, digits 22-12.
Remainder irrelevant

= current program number

= Program switch directory of new program

Werd O of block location table = new program number

Exit (a) to "Suspe

nd program branching™ if current program involved

in branching, with B101, 104, 109 as on entry. Return to
(26) with these registers and block location table unaltered.

(b) to "Resume new program" at (1/227) with current program no.

and curre

nt program in store control both holding new program

number, and all working registers switched.

Alternative entry at (2) to switch registers with

B104

]

B105

I

B103

B107

Subroutine

address to which current is to be dumped
digits22-3. Rest zero

address from which now is to be recovered
digits 23-3. Rest zero

no. of words of sub. store to be moved,
digits 8-2 Rest zero

Return address

Return with B103 - 105, Bt altered.

"Update timers" entered at (3/303) with

B1

Temporary working space:

Notess

10 = Return address
Return with B104, 109 block location
table unaltered.

Entry (1) B100 - 110, Bt, block location table,
0.4(11)5 1.4(11)

Entry (2) B103 - 105, Bt, 0.4(11) 1.4(11) if B106-C

1+ The current time is recorded in the Program Wait Directory
of the current program, and this quantity is subtracted from
the accumulated waiting time.

2., The page timers are updated before registers are switched.

3. The current V
Timers of the

store instruction counter is added to the Unit
current program.

4, An empty section is preserved in each dump block to accommodate
the current program. The location of this is held in half word
0.0 of the dump block.
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R226/3

R226 continued

5.

The page address registers and clock digit of the page dlrectory
are set as follows

a) If page directory locked out : Untouched
b) If page belongs to neither new or old program : Untouched

c) If page belongs to new program : PAR = b digits 22-12.
Digit 23 = 0. Clock digit (13 of Page Directory) =

d) IF page belongs to old program : PAR *4. Clock digit =
corresponding digit of program switch directory.

"Contents of PAR" in subsidiary store are unaltered, and the PAR
are changed by a direct transfer, since previous contents must

be *¥36 or ¥4

The dump area holds

Word O L : : ;
1 Dlglts 39—37 Last 3 bits My 32-26 B121; 23-0 B119
2 Mx %
3 Subsidiary store working area
3+S B127

B1, B2y «.. B99
When formed during program branching by entry at (2) with B106 # Oy

registers 3+S on hold B99, B98, ¢..... BN, Bi127
The dump block must be in core store emtry at (2).
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R227/1

R227 Resume new program

Purpose: A supervisor routine enterod after switching working registers
to check and resume a new program. The instruction counter
timer and wait timers are reset, the latter being checked against
the permitted limit; the supervisor exit trap is set to normal
or monitor; any current input or output bages are locked out in
core store and the program is resumed "in supervisor" if required

Registers of fixed store: 42

Instructions obeyed: 37 minimum (normal)

52 maximum

Subsidiary store:

(8) =

it

©

(10)

1]

(12) =

(16)

Paramcters

"Program monitor directory"

A sequence of half words, entry P corresponding to program P
holding monitor information when the program is not current
(e.g. off line tape faults ectc.)

Digit 23: 1 if already trapped for off line monitor
Digit 22-12:; Marker digit for type of fault

Digit 11-3s Page no. if "page locked down" fault
Digit O: 1 if awaiting entry to monitor, O otherwise

"Total wait time" One half word in current program werking
area holding total wait time for tapes eto., units 0s1 secs.
in digit 22-2.

"Limit wait time™ One half word in current program working
area holding maximum permitted wait time, units 0.1 secs.
in digits 22-2

"Input/butput blocks" One word in current program working

arcay first half word for input, second for output, each holding
Digit 12-2 block directory location of currently selected input/
output relative to the start of the area for the current program.
Remaining digits unused by this routine.

"Number of program changes". One half word holding total
nunber of program changes, digit 23-2.

used: (1) to (24)

(13)
(21)
(22)

(23)

I

i

]

"Input block no." digits 22-12 Rest zero. Block no.
used for current input.

"Additional Wait time" +time added to allow for monitor
digits 22-2. Units 0.1 secs.

"Monitor marker for exceed wait time". One digit in range
22-9, rest zero.

V store instruction counter = %600434
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Cross references:
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1/202
Ezfzzzg

1/709

2/700
(18/202)
(13/205)
(16/202)
(2/203)
(9/204)
(4/203)
(18/226)
(20/303)
(5/203)

LN A A A A

R227/2

Program Scan

Alternative entry to Supervisor Program Change
Off line trap routine

Monitor interrupt and SER

Normal setting of supervisor exit trap
Program wait timers

Supervisor exit trap

Block directory

Program Status directory

Program store directory

Current program unit instruction counter
Program instruction counters

Current program no.

Commections with other routines

Bntry at (1) from R226

Exit (a) td"Program Scar'if out of supervisor resume

(b) to (2/22) if in supervisor resume with

B110 = Program number digits 8-2
B109 = 0.2

Entry at (24) for subroutine "Set P.A.R. of input/output block!
B100 = O (input) 0.4 (output)

B108
B110

B109

New block label, digits 23-12.
Remainder irrelevant

Current program number, digit 8-2.
digits 23-9 zero

Return address R

Exit to R with P.A.R. altered, B107 altered

Subroutine

Temporary working space:

B126
B100
B102

"Monitor interrupts and SER" entered at (2/700) with
odd

Marker "Exceed wait time"

= Return address R

Exit to R with B110 unaltered

Notes:

Te
2.

3.

B100-102, B107-110, B

The unit instruction counter is modified by subtracting the

V store clock.

If the allowed wait time is exceeded, a standard quantity is
added to the limit and the program is monitored.

If an off line monitor is ready and the program is not already
in such a monitor routine, the supervisor exit address is set to
RT709. Otherwise it is set to the normal value.

The current input/output blocks have their PAR locked out if in

core store.
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R228/1

R228: Fixed store program branch routines

Purposes A fixed store routine to check the validity of branchés -
extracodes and to enter locked down main store routines to
implement them.

Registers of fixed stores 15

Instructions obeyeds 4 to 5 depending on entry

Parameters used:s (1) to (16)

Cross referencess

(4) 21/238) Start branch routine
5) 3/238; Kill branch routine
6) (2/238 Halt branch routine

(1/201) Enter supervisor
(7/202) Current program branch indicator

wonowonononn nn

(12% 21/237 Main store establish branching
€13 2/233 Enter processing
14) 8(18/202 Return to main control

(56/237) Difference block labels (-512)

Connections with other routines

Entry from Extracode jump table at

(1) for "Start branch B at S"

(2) for "Kill branch B"

(3) for "Halt if branch B active"

(10) for "Jump to S if branch B active"
(11) for "Establish branching, B Branches"

B121 = B, B119 =5

Exit: After entries (1), (2), (3), (10) :-
To (1/201) to Enter Supervisor with

B9 digits 7 - 2 of B121
B96 (1/238) for entry (1)
(3/238g for entry (2)
(2/238) for entry (3)
-0.7(2/238) for entry (10)

nu

Exit from there to R238 in supervisor (locked down in main store)

If branching not in use, an illegal instruction, 0, is
encountered at 7(1/228) causing monitoring.

Exit after entry (11) if branching not in use to
- enter processsing (local)
at (2/233) with B126 odd
B97 = (1/237) with modified block
Label (see R237)

Exit from there to (1/237) in extracode (not in supervisor)
Exit if branching alresdy in use to the exit order in (14/228)

1/10/63



)

A

R228: continued R228/2

Alternative Entry: to R228 at (15) from R238 if all branches killed
in main control to End Program extracode instruction

Temporary working space: B91, 92, 96, 97

Notess

1. Extracode "Establish brenching" is continuedin main store by
copying a block from the Supervisor into the main program areae.
The continuation, R237, is entered in extracode control, not
in Supervisor, with the local process switch set,

2. The remaining extracodes are continued In Superviscr in R238,
which is locked down in core store whilst branching is in use
for the current program. Information in extracode B lines is
therefore preserved on entryto R238; as no halting can occur.
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R299_ Clock interrupt routine R229/1

Purpose: To analyse interrupt from instruction counter
0.1 sec. clock and {1 sec. clock and to enter
appropriate routine.

Registers of fixed store: 34

Instruction obeyed:

Instruction counter interrupt : 2 under interrupt control
0.1 sec. interrupt : 12 éminimumg " " "

‘ - 60 (maximum " " "
1 sec. interrupt : 13 under interrupt control

Parameters used: (1) to (19)

clock "look at me" line = %600434

(13%

(14) = one second clock in V store = ¥600431
(18; = exit from interrupts = %4004
(19) = +tape channel registers = 8%6003

Subsidiary store:

(5) = "0.1 sec. clock" One half word holding time
in units of 0.1 secs.
digits 23 - 1.

(6)

I

"Main clock™ One half word holding copy
of V store clock, units 1
sec., digits 22 - 0.

(9) "Tape faults" One half word holding 1 in
digit i if block address
interrupts have failed on
channel i and are being dealt
with by the appropriate SER.

(10) = "Excess clock One half word holding number
counter® of 0.1 sec. interrupts since
last 1 sec. interrupt, digits
5-1.
(15) = "Miscellaneous One half word.
marker! Digit 2 = 0 if one second

completed, 1 otherwise. Remaining
digits unaltered and unused%y#%%.

16.7462
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R229/2

R 229 continued

Cross References:

(2) = (1/301) Entry to Instruction Counter
: Interrupt Routine

(3) = (1/230) One Second Routine

(4) = (3/299) Entry to channel interrupt

Fail monitor routine
(57/402) ¥4 Tape flip-flop
0.4(57/402) F2 Tape flip-flop
(54/402) Block address interrupt jump.
o Power of 2 - alternate half words,
entry n=2", n=0-7 '

—~.
(8]
il H il

(162 = (4/201) Entry to Supervisor
(17) = (3/201) Entry to Supervisor

Connections with other routines:

Entry at (1) from R500 on detectlon of clock or Instructlon
Counter Interrupt. :

Exit: (a) To Instruction Counter Interrupt routine if look
at me is set, without resetting look at me.

(b) To "Enter Supervisor" at (4) if one second clock
~ interrupt and previous SER has been completed with

B111 0.4
Bi12 Entry address of one second SER.

(¢) To 2048%4 if 0.1 sec. interrupt and no tape faults

» are detected or if previous tape faults. are still
being dealt with. Also if 1 sec. 1nterrupt and
previocus SER is not completed. :

(d) To "Enter Supervisor" at (4) if tape fault is
detected, with B112 = Entry address of Ohannel
Interrupt Fail SER.

tu

Tempqrary working space: B111 - 115, B123.

Notes:
——

1e If a one second interrupt occurs and the previous one second
SER is still in progress, the SER is not re-entered. If the
previous SER is completed, the SER is entered to the SER queue.
The clock is recorded in subsidiary store and the "excess clock"
‘set to O by the 1 sec. interrupt.

2 If a block address interrupt fails to arrive on channel n,
digit n of P, F2 both read 1. TFor 2ll such
channels, the TCR's are set to "End Transfer" and "stop" and
the block address interrupt jumps are set to 2048%4., Faulty
chamnels are recorded in subsidiary store and a maximum of one
SER is entered to the tape queue by the 0.1 second interrupt
routine, F2 is reset by the routine to Ff. F1 is reset to O
for faulty chammelg.
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R230/4
R230 One Second S.E.R.

Purpose: An SER entered every second by the clock interrupt routine.
Detects tapes engaged, deck timers elapsed, entering appropriate
SER's to the SER queues; enters test routines every 2 seconds,
and schedule routine, long term scan and a timer SER when
appropriate; checks the arrival of drum interruptss fi 2lly
transfers control to the one second routines for slow peripherals.

Registers of Fixed Store: 64

Number of Instructions Obeyed: 42 (normal) to 170 (maximum).

Subsidiary Store:

(1) = "Previous tape engage digits"
One half word containing copy of tape engage digits
(digit = 1 if tape disengaged) at last one second SER
in digits 15-0.

(8) "Newly engaged tapes"
One half word containing 1 in digit n if tape n newly

engaged and being analysed by an SER. Normally reads gzero.

(9) = '"Deck timer directory"

Alternate half words, entry n for deck n, containing

Digit 23 ¢ 1 if timer set, O otherwise

Digit 22-15 s Timer. Reads 1211 ones" when timer

not set.

Digit 14-2 ¢ No. of blocks on tape after block O
read. Zero if special check. Non
zero otherwise.

Digit O = 1 if tape in normal use
0 if tape reading block O or in special
check .

Digit 1 0

it

(11) "Pimed exit criteria

One full word

0.0 = Time for entry to variable timed routine
(units 0.1 secs. digits 22-2)

"Timed exit addresses"

(12)

0.0 = FEntry address of variable timed routine
0.4 = BEntry address of long scan routine

"Schedule timer"
One half word containing time for entry to schedules,
units 0.1 secs., dig. 22-2.

(14)

il

"otal time of test routines”
One half word containing total time test routines
have run for, digits 23-0.

i

(16)
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R230 continued ' R230/2

Parameters used: (1) to (31)

),
(25) = Minimum duration of test routines in 2 second intervals,
digits 23-0
(28) = Failure marker for "Drum transfer incomplete"
(30) = No. of decks, digits 22-3,rest zero
(31) = Tape V store = %6003
Cross references
(6) = (1/525 ) Entry to Slow Peripheral One Second Scan.
§1o) = (54/402 Block address interrupt jumps
= (6/229 One second clock
= (12/222) Local time on tests
= 10/313) Drum check location
= 15 229) Miscellaneous markers
= (2 206 "Enter SER to Queue"
20) = (1/217 Tape exit to supervisor control
21) = @/%99 Entry to "B.A. Interrupts failed".
(22) = (1/405 Normal setting of BA interrupt jump for
; recover long search.
§23) = (5/299 g Entry to "Tape Engage"
24) = (1/231 Entry to "Schedule execution programs"
26) = (5/229 0.1 sec. clock
. 27) = (6/299 Entry to Test Program
o 29) = 1(2/340 Entry to Drum Monitor
Connections with other routiness
Bntry at (1) with B100 = 0.4
Exits (a) to "Slow peripheral one second scan" which
eventually exits to Program Scan.
(b) to "Drum Monitor" under interrupt control with
B111 = Fault marker "Drum transfer incomplebe"
if drum failure detected.
Subroutines "Enter SER to Queue" ,
Entered at (2) with B126 odd
B107 = Queue number (0 = Slow, Tape, 2.0
Drum)
B109 = Entry Address
B108 = Entry information
B110 = Return address
Return with B106, 107 altered.
"I'ape exit to supervisor control'
Entered at (1) with B109 = Deck number
B110 = Return address.

16.T7.62



O

R230 continued R230/3

"Schedule execution programs"
Entered at (1). Return to 4/230. B lines
irrelevant on entry and exit.

"Test programs"

Entered with B109 = Time Limit
B110 = Return address

B lines irrelevant on exit,

Temporary working space: B100 -~ 103, B107 - 111, Bt.

Notes:

1e

2.4

3.

After entry, digit 2 of "Miscellaneous marker" in subsidiary
store is set to 1 to permit entry of another one second SER
to the SER queues.

This routine is never halted.

The routine assumes control to be in fixzed stores modification
is necessary if it is run in main store.

The routine assumes one deck per channel, and requires minor
modifications to deal with tape switching.,

If any tapes have been engaged since the last One Second SER,
they are recorded in subsidiary store and, if not already active,
an SIR is entered toc the slow queue to take action on all such
tapes. Disengaged tapes are not recorded in subsidiary store.

If any deck timer becomes exhausted action is either (a) Set SER
to bring to normal speed and block address jump to cause line up
of the tape. (b) Assign tape to previously specified tape SER in
the case of addressing and test routines. (c) Enter a monitor SER
to the tape queue and disengage the tape if no block O is detected
after the assigned interval.

Conditions a; by, ¢ are set up in the deck timer directory when the
timer is set. To cause an interval of n-1 to n secs. to elapse,
set the timer by adding n in digits 22-15 to the timer directory.

One timed routine can be enterad to the slow SER queue. The entry
afdress and time of entry are set in subsidiary store. The time of
entry to this and the "long scan" routine are reset by R230 to hold
O0e11160e0ee Dreventing further entries till these times are reset.
Test routines are entered every 2 seconds so that the total time
spent in tests since the last one second SER reaches a limit. If
this limit has already been reached, test routines are not entered.

The drum check location is set positive if a drum transfer is

expectad, and monitor is entered if it remains positive at the
next one second SER.
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R231

R231 Schedule execution programs.

Purpose: A supervisor extracode routine entered by the One Second SER
at intervals of not more than 4 seconds to re-order the priorities
of programs in the execute list. Only marked programs are
considered and these are inverted in pairs if the computing time
of one program exceeds that of the next program of lower priority.

Registers of fixed store s 41

Number of instructions obeyed: Minimum 7
Maximum T+16 P where there are
P entries in the execute list.

Parameters used: (1) to (9)

(2) = Interval of entry to this routine, units 0.1 secs.
digits 22-2. Rest zero.

Cross referencess

(3% = (14/230) Scheduled timer

(4) = (9/207) Address of leading program no. relative
to start of program status directory.

(5) = (9/204 )  Program status directory

(6) = (8/2271) Program monitor directory

(7; = (20/303) Program instruction counter directory

(8) = é6 202 ) Program change marker

(9) = (4/230) Return to one second SER.

Connections with other routines:
Entered at (1) with B101

Exit to (4/230) with B101 altered and schedule time reset
' to cause next entry.

0.1 sec. clock.

]

Temporary working space: B100-104, B109-110, Bt.

Notess

1e Only programs with d14 of program monitor directory = 1
are considered.

2, For these programs d12-7 of monitor directory holds gl14-9
of instructions counter at last entry to R231. Only these
digits are considered in comparison of computing times.

3. If two programs A, B are adjacent in priority, A higher than B,
and A has computed longer than B in the last interval, their
priority positions are interchanged and the routine then considers
the remaining programs below both A and B in priority. If A has
computed less than B, B is compared with the next program etc.

If any change in priority is made, the program change marker in
subsidiary store is set non zero to cause re-selection of a main
program.
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R232: Branch block monitor R232

Purposes An SER in locked down main store entered from RT703 when
- store allocation or block label is ecxceeded by the current
program to step back by 1 the main control of the branch in
current control (which may be in supervisor control only,
with M recorded in its dump).

N

Registers of main store: 13

Instructions obeyed: From 1 to 12 depending on state of branch.

Parameters used: (1) to (4), (50) (53) (54)

Cross references:

(2) = (1/202) Program scan

(3) = =1(2/703) Reference point in R703
(50) = (50/238) Branch table

(53) = (53/238) Branch change marker
(54) = (54/238) Current branch

(4) = (10/224) Current branch in store

Connections with other routines:

Entered at (1) from R703 with
B101 odd if non equlvalence

:) Exit: a) To 9(2/703) if non equivalence. No registers altered

BN

b) To 7(2/703) if branch in control of store. B109 altercd

¢) To Program Scan if branch not in control, with
Branch change marker set, and current branch set
to resumet-

In Supervisor, in control of store,
with B100, 101 preserved re-entry at 5(2/703)

Temporary working space: B109, B110

Notes:

The routine supplements RT703 in that it arranges for R703
to monitor the program or extend the available storc, and to
implement the latter, M is reduced by 1 unless the routine
was entered via non-ecquivalence. Thus the program can be
resumed by direct re-entry after, for example, store blocks
are supplied.
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R233/1

R233 Enter Processing
. T Purposes An extracode subroutine to permit extracode and other extensions
\_) of an object program such as monitor to be obeyed from main store.
A reserved sector on the drum is called to one level store and
becomes a part of the object program. This calling routine is
designed to give rapid access to such a block already existing
in ccre store.

Registers of fixed store: 29

Number of instructions obeyeds 22 to 24. 22 if required block alrsady
in core store., A maximum of 19 orders
obeyed with interrupts inhibited.

Parameters useds (1) to (10)

Cross referencess

(3) = (5/203) Current program number
(4) = (8/227) Program monitor directory
§5) = 4/203; Program store directory
6) = (2/203 Block directory
(1) = (6/203) Page directory
(8) = (1/235) Entry to "Call Supervisor Sector to main program
(10) = (1/201) Entry to "Enter Supervisor"
,/‘) Connections with other routines:

Entry at (1) +to set Master Process Switch before entering
required routine (See note 3).
at (2) to set local switch.

In both cases,; on entry

B9T = Address of entry to main store extension, B. If
digit 0 = 1, B127 must also contain E on entry, and
a routine will be entered at E under main control.
Ctherwise the routine is entered at B under extracode
control.

B126 = must be 0dd on entry at (1) or (2) (digit 0=1)

Exite a) To address E with B93, 96, altered but otherwise main
B line and extrecode working space unaltered.

b) To "Call Supervisor Sector to Main Program" if the
required sector is not already attached to the program,
with :
BI97 as on entry .
B93 = location in block directory whrich the block
will occupy relative to the start of the block
directory. :

This entry is via entry 1(1) of R201, entered with
(ﬁs interrupts inhibited.
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R233 continued R233/2

Temporary working spaces E32, B96-97, B100-102

Notess

1.

2.

Before calling the required block into use, the process switch
in the program store directory is sets this permits access via
R203 to all block labels attached to the current programs and the
main store routine must check itself that reference to blocks of
the main program are legal. The supervisor block itself has a
reserved block label, %*34C0.

If B97 is negative on entry (private store address) the process
switch is sct, and an immediate exit is then made to E (either
in main or extracode control). Such an entry may be used to set
the process switch.

Entry (2) is used for local setting of the process switch by
specific extracodes.

Entry (1) causes a master switch to be set also in the program
monitor directory, so that subsequent exit to reset the local
switch from an extraccde does not in fact reset the switch.
This is used during monitor routines in main store,

The last position in the block directory area for the program
is permanently reserved for a supervisor block. If a new block
is required, the previous block in use is lost and if required
again will be called from its reserved sector.

If the required block is already in core store; the page address

register is set up and the page directory is unlocked to permit
normal use of this block.
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R234~
R234: Free branch

(ﬁv Purposes An SER in locked down main store entered from the central
~ co-ordinator via R205 when branching is in use, to free any
branch halted for a given reason. Control returns to R205

Registers of main store: 18

Instructions obeyed: 3 + 5N to 3 + 14N where N branches are in use.

Parameters Used: (1) to (4), (50), (52), (53)

Cross Referencess

(50) = (50/238) Branch table
(52) = 252/238) Top priority branch
(53) = 53/238) Branch change marker
(4) = 2(12/205)  Exit to R205

i

(3)

Connections with other routines:

( 9/205) Current program in store control

Entry at 1) from R205 with :
B108 = 0, B109 = reason for free (0 to 3.4)
as for R213
B108 £ 0, B108 = block label, digits 22-12 of
block unlocked.

<:> Exit to (4) with 107 altered
B106 is used but reset to the current program number.

Temporary working space: B10T

Notess

1. The halt reason in word 0.4 of each entry in the branch
table which is halted is tested for the required reason.
Digits examined are

p23 0 if halt for block, 1 otherwise

p22-12 = block label if halt for block

PO = 1, p4-2 = reason for halt, remainder zero
if halt for listed reason.

[

2. Branches are made free by setting digit O of word 0.0
of the entry to zero. The branch change marker is set
non zero to cause subsequent entry to find next branch.
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R235/1

R235 Call supervisor sector to main program.

Purpose: A supervisor extracode routine to order a drum transfer to

read a block from a reserved sector to the core store and %o
incorporate the copy as part of the one level store of the
current main program.

Registers of fixed store: 19

Number of instructions obeyed: 14+5n where n entries in the block directory

are scanned before the required sector is

found.
Parameters used: (1) to (8)
(7) = Total number of entries in Block Directory,
digits 12-2.

Cross references:

(2/203)  Block Directory

(5/203)  Current program number

(4/203)  Program store directory

(14/317) Alternative entry to "Lose block b"

(14/314) Alternative entry to "Drum transfer routine"
(3/203)  Block Timers

FTNITNNTNN N
N e e e e ”

nuwwnnn

2
3
4
5
6
8

Connections with other routines

Entry at (1) with

B93 = 1location in block direétory relative to the
start of the directory to which block will be
assigned.

BIT = block label of block to be called, digits 22-12.

Remaining digits irrelevant.

-4(14/314) to make entry in drum queue with

Exit +to
B100 = Digits 20-14 Current program number
Digits 12-2 Directory position of block in
area of current program relative
to the start of this area.
Remaining digits zero.
B102 = Digits 12-2 Directory position of reserved
sector relative to the start of
] the block directory.
Digit 13 = 1 Remaining digits zero.
Subroutines

"Lose block b". Entered at 6(14/317) with
B100 = Return address
B105 = Directory entry (relative to start of block
directory)

Exit with B105 unaltered, and with the previous block
occupying this positions lost.
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R235 continued R235/2

Temporary working space: B100-103, B105

Totes:

1e

Reserved supervisor sectors are recorded at the base of the
block directory with :

digit 22-12 block label to be attached when block
called to one level store

digit 11-1 absolute sector number of reserved
sector. '

No provision is made in R235 for absence of one of these
sectors.

The previous block occupying the one level store locafion
whose directory entry is to be used is lost.

The entry parameters to the drum queue cause the drum routine
to treat this request as "Duplicate block of program O on drum
to be block of current program in core store". No lock out is
applied to the reserved sector in the block directory, but the
one-level store block is locked out with S = 1,
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R236 it frod processing R236/1

Purpose: An extracode subroutine entered on the conclusion of extracode
and main program extensions in main store. After entry to such
- ‘ routines by R233, exit is made via R236, which resets the process
\;> switch and locks out any block of store used by the extracodes.
Provision is made for return to a previous block of system program.-

—

Registers of Fixed Store: 25

Number of Instructions obeyed: 10 to 20. 20 in normal case of emerging
from an extracode to object program.
A maximum of 19 instructions are obeyed
with interrupts inhibited.

Parameters useds (1) to (8)

(7) = - / lowest reserved block label in digits 22-12 ] = % 44

Cross references:

(5/203) Current program number
(8/227) Program monitor directory
(4/203) Program store directory
(2/203)  Block directory

(2/223) "Enter processing
(6/203) Page directory

N S e N S N

I | S | R 1}

2
3
4
5
6
8

IENSTNSTNTNTNN

Conmnections with other Routines:

r::> Entry at (1) in extracode control with
B126 odd
B127 resume address R

Exit a) .To the address in B127 under main control

b) To "Enter processing", entered at (2), with
B9T = R (digits 23-1), digit 0 = 1
B127 as on entry.

When the master process switch is set and R is a reserved
block label.

Temporary working space: B101 — 103, and for oxit (b) ~nly B97

Notes:

1. This routine forms the equivalent of the "return to Main Control"
facility in hardware. It exits to main control after locking out
any core store block used by an extracode in main store.

2. If the master process switch is not set, the local process switch
(digit 1 of the Program Store Directory) is set to zero. Otherwise
the local switch is left set.

3. If the master switch is not set or the exit address in B127 is %3400
</i> the last entry in the block directory for the current program is
] inspected. If the corresponding block is in core store, the
corresponding page directory is locked out and the PAR is set to *4.
Exit is then made to main control.

4. TIf the master switch is set and the exit address is #3400, R233 is
entered tc cause re-entry to processing at the address in main control.
Final exit is to the required address in B127 under main control.
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R237/1
R237:  Establish branching

Purpose: A main store routine entered in extracode control via R228
from the extracode "Establish branching!". Sets up initial
branch table and parameters and enters "Resume branching"
to set up the program as branch O.

Regigters of main store: 55 (overwritten by dumps during the subsequent
operation).

Instructions obeyed: Up to 37 + 10B for B branches, plus entry
to "resume".

Parameters used: (1) to (13), (50) to (54), (56), (57)
(6) No. éf words in short dump, digits 233

Cross references:

(4) = (10/224) Current branch in store
(1) = (5/203) Current program number
(8) = (4/203) Program store directory
(9) = (2/203) Block directory

(10) = (1/201) Enter supervisor

(1) = (1/324) "Rename" extracode

(12) = (1/225) Resume branching

(13) = (28/224) B reference in "Find next branch"
(50% = 550/238) Branch table

(51 = 51/238) Last entry in table
(52) = (52/238) Top priority entry

(53) = (53/238) Branch change marker
(54) = (54/238) Current branch

Connections with other routines:

Entered at 1) via "Enter processing" with local process switch seb
B121 = B
B119 = 0 (short recovery) #0 (long recovery)
Entry is in extracode control, not in supervisor.

Exit to (1/225)3 Resume branching 3 Entered with B126 even

Exit to Resume branching and thence to program scan.

Subroutines:

"Rename" extracode entered at (1/324) via 1(1/201) with
B97 = Return address in extracode in R237
BY6 = 2(1/324) ‘
B9 new block label
B119 = o0ld block label
Exit via program scan to return address.

[

SN

O

Temporary working space:

B91-97, 119, 121, B,
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R237/2

R237: continued

O

Notes:

1.

2,

3.

O

R237 occupies the end of the block holding R238 etc. and

is subsequently overwritten by branch dumps. The block is
copied to the main program area by "Enter Processing", and
occupies the last position in the current program area of
the Block Directory. When called it has block label B—1.
It is moved from this entry in the block directory by
renaming it B. The block is originally loaded with label B
which must later be changed in the block directory to B-1.

Initial settings of branch parameters include last entry in
table, current entry (set up at the end of the branch table

as Branch 0), top priority entry, lowest B line to be switched,
and initial dump areas, recorded in word 4 of each entry in
the branch table. These are established from the last entry
in the table so that one area remains "empty" in each block
should more than one be required. The address of this empty
area is recorded in the last half word of each dump block,

new blocks being created; if necessary, by non equivalence
under extracode control,

Branch changing parameters (length of dump, range of B lines)
are set up.by R237 from B119 on entry (lowest B line to be
preserved). If this is specified in excess of B99 (digits 8-2)
it is treated as B99, preserving one B line only.

1/10/63



: R233/1
R238: Main store branch extracodes

Purpose: To implement extracode instructions "Start branch B at 5"
"Kill branch B", "Halt if branch B active® and "Jump %o
S if branch B active',

Registers of main store: 80

Instructions obeyed: Start: 11 + 4n where n bottom entries in branch
table are filled. Xill & test: Vary markedly
with state of branch table.

Parameters used: (1)‘to (17)s (50) to (54)

(50) = Branch table One entry per branch, each entry 10
half words as follows:

0.0 2= p23 = 0 if in use, 1 if not in use

pT7-2 = Branch number

p1 = 1 if newly started branch
p0 = 1 if branch free, 0 if halted
0.4 3=  Halt reason (see R239)
1.0 :— Position in branch table of branch of nexi

lowest priority relative to start of branch
table, digits 23-0.

1.4 to 4.03— Dump for re-entry address, B100-104 (see R239)

455~ Address of dump area for this branch
(51) = -2(50) Contains address of word 0.0 base entry of
branch table, relative to start of branch table
= 5(B-1) where B branches established.

il

(52) = 0.4(51) One half word containing address relative to
start of branch table of word 0.0 of entry of
top priority branch.

(53) = 1(51) One half word containing zero if no branch
status changed, non-zero otherwise.

(54) = 1.4(51) One half werd containing address relative to

start of branch table of word 0.0 of entry
of current branch.

The sbove occupy the same block as R238 in main store,
and are set up initially by R237 when branching is established.

(10) = Monitor setting : Excess branches

Cross references:

(9)

(1/202) Program scan
(14/700)  Monitor

(i) -
(13 = §15 228) "End Program" extracode
(14) = (2/239)  End branching
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R238: continued

R238/2

Connaections with other routines:

Entry at (1) for Start B
(:) 2 for Halt if B active
-1(2 for Jump if B active, B126 odd
3 for Kill B

via R228

A1l entries In Supervisor B91 = B Edigits T-2
B121 = B (digits 8-2
B119 = 8

Exit

a) To Program Scan normally, with branch change marker
(53) set non zero, which resumes main program after
entry to branch change.

b) To monitor at (14/700) if branch %able full on entry
(1) with
B100 = Marker
B126 o0dd

Exit from there to Program Scan

¢) To kill branching at (2/239) if all branches killed,
with

B10T = Program Scan

Exit to Program Scan and thence to end program.

Temporary Working Space: B100-108, B_b

<:> Notes:

1.

2.

On entry (1), the branch table is scanned from the base for a
vacant entry. The branch is inserted with digits 1, O of word
0.0. both 1, and word 0.4 = entry address S. The new branch is
recorded as priority B and is linked to the previous lower
priority branch. If there is no vacancy in the table, the number
of branches specified by the extracode "Establish" is exceeded,
and the program is monitored.

On entry (2), the branch table is scanned to find any branch
labelled B. If one is found, the current main control is set
to S or the current branch is halted, the reason being recorded
in 0.4 of the entry as

p23 = 1, pT7-2 B, rest zero

If no entry is found, no change in status is made.

On entry (3), if B121%64, the entry for the current branch is
vacated, If Bi21<£ 64, entries for all branches labelled B are
vacated. The table is then scanned for any branches halted for
By if the current branch was killed, this scan is only made if
no other branch has the same label. Halted branches are made
free. If all branches have been killed, End Program is entered
after concluding branching.

After any change in status of the branch table, the branch

change marker (53) is set non zero. Before exit 4o main
control, R224 will be entered to effect any change of registers.
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R239: Halt branch

Purposes An SER in locked down main store whilst the program is in
control, entered from the central co—ordinator and other
routines to halt a branch for a specified reason. Depending
upon the method of entry, the current branch is halted or
program branching is suspended and the central co-ordinator
re-entered to halt the entire program. An alternative entry
provides suspension of branching and return to a specified
address.

‘Registers of main store:s 49

Instructions obeyed: 16 to 24 to halt current branch
32 to 39 to suspend branching and re—-enter
co~ordinator.
24 to suspend branching as a subroutine.

Parameters used: (1) to (14), (50), (53) to (55)

Cross referencess

(3) = (5/201) SER Re-entry address

(4) = (9/205) Current program n

(5) = (7/202) Current program branch indicator

(6) = (6/203) Page directory

(1) = (9/204) Program status directory

(8) = (15/204) Program switch directory

(9) = (1/225) Entry to "Resume branching"

(10) = 4(6/204g Re-entry to R204 after entry for halt program
(11) = (26/226 Re-entry to R226 after suspend branching
(12) = (8/303) Page timers .

(13) = (4/203) Program store directory
(50) = (50/238) Branch table

(53) = (53/238) Branch change marker

(54) = (54/238) Current branch

Connections with other routiness:

Entry at (1) from R204 (Halt Program) if branching in use with
B110 = Gurrent program number

B108 = Return address Digit 0 =0 (out of Supervisor-hglg)
1 (in Supervisor halt)

B126 odd on entry: R204 was entered at (17) for
special halt
B126 even: B109 = Reason for halbt:-
Listed reason n 3
Block b :— Digits 22-12=b. Rest zero
Peripheral P H

Exits a) Entry with B126 odd :- To (10). to halt program
with branching suspended and with :
B109 = %4
B108 : Digit O forced to 1
No other B linecs altered.

b) Entry with B126 even.
Exit to address in B108 after halting branch with
B109 altered.
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R239/2

R239: continued

Alternative Entry:s at (2) for subroutine suspend branching with

B107 = Return address

Bxit To return address with re-entry address set to (1/225)

B110 = Current program number
B108 altered

Alternative Bntrys at (14) from Program change (R226) to suspend

branching

Exit To (26/226) after suspension with

B110 = Current program number
B107, 108 altered

Temporary Working Space: Various of B107-110 depending on entry

Notes:

1.

2.

3.

conditions, as described above

If an In Supervisor halt is requested, B100-104, and the current
re-entry are stored in words 1.4 to 4 of the current entry in the
branch table and Digit O of the "halt reason" is set to 1. The
branch change marker is set non zero in all cases at entry (1),

If only the current branch is to be halted, digit O of word O
of the current entry is set to zero, and the reason for halt is
recorded as

Digit O ¢ 1 if In Supervisor restart, O otherwise.
If halt for block: Digit 23= 0, 11-~1=0
- 22-12 = block label
Otherwise, digits 23=1, 22-1 = contents of B109
22-1 on entry

If the program is to be halted (entry 1, B126 odd) the
current branch is not recorded as halted. Branching is
suspended (see note (4) ) and R204 is re-entored %o cause
the program to be halted normally.

Branching is suspended by
a) Resetting digit 23 of the Program switch directory
b)  Setting Current Branch indicator to negative

c) Setting the process switch (store directory digit 1)
and full recovery switch (p9, status directory).

a) Setting the re-entry address to 1/225 to resume
branching when the program is freed. When not in
current control, a program therefore appears as
if not branching

e) Lock down is removed from the page of core store holding
the branching routines and branch table, and the timer
T is set to 3.

The current value of the program status directory and the
switch directory are recorded before alteration in (55), 0.4(55)
to allow the switches to be reset on resumption. The initial
values when branching is established are 64y 0 (no process switch ,
in supervisor recovery)e
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R240: Supervisor output routine

——————

Purpose: A series of supervisor subroutines to enable SER's to output
information through a buffer via the peripheral supervisor.
Depending upon parameter settings, the routine may be used to
print on operators or engineers output (share between SER's),
to print directly on a private reserved output, or to form an
output document for inclusion in the output well,

Registers of store: 135

13 normally
25 per character

Instruction obeyed: Write one character
Write string

0o o0 oo oo

Layout 23 to 29
Break output 3 to 15
Parameters used: (1) to (31)
Cross references:
57) == §5/201) SER re-entry address
8) = 1/513) Restore character positions
(9) = 7(3/230) Enter SER to slow queue
13) = (7/201) Current SER base
14) = 512/213) Current SER dump address
15; = (11/213) Alternative entry to Halt SER
(16) = (5/203) Current program number
(17) = §1/204) Halt main program
519) = 1/202) Program scan
21; = (7/503) Start output
(22) = (64/599) Location of "next address" in private store
: of peripheral ,
(23) = (66/599) Location of "output fault marker" private store
of peripheral
(25) = Location of "store reference! in private store
of peripheral
(21) = (1/206) Enter SER to queue
(29) = Enter to Output Scheduler : Document complete
(30) = (2/220) Free operators output
(31) = (5/599) Peripheral subsidiary store addresses

Connections with other routiness

Entry: At (1) for Write string of characters
B100 = Address of working store of peripheral Co

B108 = Maximum no. of characters less one (digits 23-3)
B109 = Starting address in store, digits 23-0
B110 = Return address

Digit O = 0 (retain B100 only) 1 (retain B100-104)
Return to return address with B100 or B100~-104 preserved,
re—entry address set to the return address, Characters -
transferred until counter exhausted or character zZero
(0 0 octal) encountered.
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R240s continued

At (2)

At (3)

At (28)
Subroutiness

for Write 1 character
B100 = Address of working store of peripheral
B109 = Character (digits 5-0). Remainder irrelevant
B110 = Return address ' '
Digit 0 = 0/1 (recover B100 or B100-104)
Return as for entry (1), The character is not transferred
if it is gzero

Wt

for layout

B100;, 110 as for entries 1,2

B109 = Carriage control bits (as for extracode 1066) in
digits 8-0
Remainder zero

Return as for entry (1)

for "break output"
B100, 110 as for entries 1,2

Exit: to (3) to output layout (final) if private direct

to output scheduler if output indirect, B100, 110 unaltered

to "free operators output" if common output with

B101 = Number of output, digits 3-2.

B110 = Return address. In this case the re-entry address
is not reset on exit, and B100-104 are preserved.

]

(a) "Enter SER to Queue" ,
Entered at 2/206 via 7(3/230)with

B107 = 0 (slow queue)
B108 = Entry information
B109 = Entry address
B110 = Return address

Entered at 1(1/206) with B126 odd

B107 = SER base, digit 2.1. Rest zero

B108 = Entry information or program number
B109 = Entry address. Digit O = 1 for recovery of
B100-104
B110 = Return address
(v) "Halt SER" entersd at 3(11/213) to plant B100-104 with
B10T7 = Dump address
B110 = Link
(c) "Halt main Progrem' entered at (1/204) to halt for peripherals with

B109 = Peripheral number, digits 8-2
B110 = Program number
Bxit to program scan.

(d) "Program Scan' entered at (1/202)
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' R240/3
R240: continued

(e) "Restore character positions" entered at (1/513) with
B107 = Quantity to be shifted
B108 = 0 (no shift) - ‘
0uly +2, o3 (3, 2, 1 6-bit shift left)
B110 = return address
Return with B107 shifted, to return address; or to
return address +1 if B108 = 0.

(£f) "start output"

Entered at (7/503) to start output with
B100 = Address of private store of peripheral
B101 = Address in store of 1st separator
B110 = Return address

Return to return address on conclusion q¢ failure with
B100 preserved.

Entered again as above to restart output after fault.

Working Spaces B105-110, B

.b

The routine can halt before returning control, and hence the
routine returned to can have been written to the drum. After any
non equivalence halt, B100 or B100-104 are preserved according to
the setting of digit O of the return address. When the master SER
has base O (object program) B100-104 are always preserved, and
B1-99 also if the full recovery switch has been set.

Uses working space in a block of 11 words reserved for the
peripheral (see note 4).

Notes:

1. Characters are 6-bit internal code characters. The routine
can apply to any output peripheral so long as the character
set used can be printed correctly.

2, On entry (1), the characters are taken from store packed, and
may start in any character position as specified by B109 (e.g.
digits 1,0 of B109 = 10 start with digits 6-113 then 0-5, then
to next half word). The transfer is terminated when a zero
character is detected or when the counter in B108 is exhausted.
This counter is stepped by 1.0 and tested for zero., If it
contains 1 in any of digits 23, 2-0 then the transfer will
continue till a zero character. The character to be printed
must be within one main store block, or can be in fixed or
subsidiary store.

3. The same subroutine may be used for thee purposes

a) To output on a central operators or engineers output,
shared between all SER's. The output must be preceded
by reserving the equipment by entry to R220, and must
conclude by freeing the equipment, either by entry to
R220 or via entry (28) of R240 (break output). The
number of the output channel is replaced by R220 by
the address of the working area.
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R240/4

continued

b) To output directly, without going through the output well,
on a privately reserved peripheral. This must have been
taken out of the system and assigned to the SER by the
operator. The working area is set up by the SER (see note
4) and it's address is supplied to R240. It is assumed
that the SER is not based on the peripheral; if it is,
straightforward use of the peripheral supervisor may be made.

c) To form an output document for transmission to an equipment
through the output well. The scheduler is informed of this
output.

A working area of 11 consecutive words is used for each peripheral
under control, and the address of this is specified in B100 on
entry to R240. The first few words must be set by the the user
when R240 is used for purposes 3b, 3c. They are set up permanently
by the Supervisor for the central shared output devices. The
registers contain the following :

0.0 Subsidiary store address of peripheral relative to start
of subsidiary store table digit 0 = 0 (a,b) 1(c).

0.4 (18/240) (byc). Address of log routine (a)
1.0 (20/240) (a,b). Address of output scheduler (c)

1.4  Number of central output (digits 3-2), digit 23=1 (a)
Zero (b) Positive (c)

2 "Current transfer address" plus *1.  Originally set to
start of buffer area for printing Zfif this has address
A, word 2 contains A+(%*1)

2.4 "Last separater address" plus *1. Originally set the
same as 2.
3.0 "End of current buffer area! plus ¥{., If this address

= B, the routine will use half word 1.0 E*T as the last
viord of the buffer,

3.4 "Sum of ends". Two buffers of equal length are to be
provided in cases, a, b and this half word is the sum of
their end addresses, each plus *1, In case ¢, this may
be the same as 3.0 as only one buffer is required.
Digits 1,0 must be zero.

4.0 Length of one buffer regions Number of effective half
words in one buffer region such that ¢/ 3.0/ =¢C /27
+ C[T4_7 orginally. Both buffer regions must be of
equal length.

4.4 to 10.4 inclusives Used as working space by R240.
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R240/5

continued

The routine R240, the working area, the buffer, the calling
routine, and the message to be trangmitbed may all be in seperate
main store blocks provided the re-entry address and dump address
if necessary are set up by the calling routine. The blocks will
be called to core store if necessary by non-equivalence, and they
must therefore all bear reserved block labels. It is planned that
one block should be occupied by R240, working area and buffers of
of the central equipmentsj if used for purposes b,c, it is probable
that the calling routine, working area and buffers will be in a
common store block. R240 will function wherever the areas so
long as each lies within one store block if in main store.

When direct output is required, the output device is started if
idle whenever a complete line has been assembled. When one buffer
is filled, input is halted until the other buffer has been cleared
to the printer and, in the case of central output, copies to the
log. The calling routine may therefore be halted awaiting the
printer if the buffer is insufficient to cope with peak demands.
The printer is made idle when no further complete line has been
assembled. If output ends through a fault, no notification is
made to the operator except that the equipment is disengageds

the routine is halted until the equipment is re-engaged when
output is resumed.
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R246: Reearfange block directory

Purpose:

A supervisor extracode subroutine in main store to re-arrange
the block directory when an object program is started or ended,
when the storage allocation of a problem changes or when
supervisory routines or compilers are transferred between tape
and drum.

Registers of main store: 143

Instructions obeyeds

 Varies markedly with the contents of the block

directory. Approximately 8N + 2A instructions
obeyed to move object programs where N is the
number of entries moved and A is the distance moved.

Subsidiary store:

(10) = "Start of Program area": One half word holding location

Parameters used: (1)

Cross references:

(21)

(25)
(26)

o

nwononou

[ T (|

(2/203)
(3/203)
(6/203)
(4/203)
(9/204)
(9/207)
(3/315)
(2/315)
(20/315)
(18)-(19)
6(30/314)

(25/314)

= 7(1/312)

to

relative to the start of the block directory
of the first entry in use by object programs,
M, digits 12-2. Remaining digits zero. The
supervisor can use entries O to M-0.4.

(26)

Block directory

Block status directory/Timers

Page directory

Program store directory

Program status directory

Leading program number relative to (15)
Address of last entry in drum queue
Address of current entry in drum queue
Drum queue

Entry to drum Transfer routine after read’
from drum

Address of Empty Page

Address of order B126 = B110

Connections with other routines

Entry at (1) to aquire space in object program region with
B105 = D Location relative to start of block
directory of the entry above which spaces are
to be assembled, digits 12-2. Remaining digits

ZEI0oe

B107 = A + 0.4 where A = number of entries

required in digits 12-2.

B110 = Return address R

Return to return address with B106-109, Bt altered
B106 = —-A (p12-2)
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R246: continued R246/2

Entry at (2) to release space from object program region with

Temporary working space: IEntry 1)

B105 = D Location relative to the start of the block
directory of the first entry to be released, digits
12-2 : Rem-~ining digits zero

A TNumber of consecutive entries to be released,
digits 12-2

B110 = Return address R ‘

Return to return address with B107-109, Bt altered.

B106

]

B106-109, B,

Notes:

2.

bde

5e

6o

Entry (2) : B107-109, B,

On entry (1) it is assumed that A entries in the block directory
supervisor region are empty. On entry (2) it is assumed that

A conseccutive entries in the object program area from D onwards
are empty.

When space is required for object programs, the last A entries
of the supervisor region are cleared, if necessary by moving
them up in the directory. Any object program areas above the
position where entries are required are then moved up by A
places.

When space is released from an object program area, any areas
above are moved down by A places. Any supervisor blocks
having block labels in the range M %o M+A~1 are moved down to
occupy the corresponding directory position in the supervisor
arca of store (from which they must have been moved by earlier
entrance to this routine at (1).

When a directory position is moved, the page directory is
altered appropriately if the block occupies core store. The
page directory of the page involved in a read transfer from
the drum, if any, is also altered. The drum queue is scanned,
and any references to blocks of the supervisor which have been
moved are compensated. The references to leading entries in
the block directory for object programs arc altered in the
program store directory where necessary.

The 1limit of the supervisor area, both in the program store
directory of Program O and in (10/246) are corrected by this
routine. The record of number of free blocks is ggi_altered;
in particular, on entry (2), no programshalted for space are
made free.

This routine is never halted, and leaves the S.E.R. re-entry
address untouched.
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R247s Co-ordinate organisational extracodes

Purpose: A subroutine to assist extracode routines to pass
information between supervisor main store locations and an
object program maintaining full protection without explicit
testing of parameters

Registers of fixed stores 21

Tnstructions Obeyeds 5 or 6 on entry from an extracode

3 to load a B register and return to object
program

6n + 2 to transfer n half words to or from
object program store.

Parameters used: (1) to (10)

Cross referencess:

(1/201) Enter supervisor

(6) = (4/215)  Set recovery switch

(n = 1/202) Program scan

(8) = 3/215) Reset recovery switch
(9) = (99/900) Extracode working space
(10) = (8/311)  Exit to main control

Connections with other routines:

Entry at (1) from extracodes of type "set ba", in extracode
control not in supervisor
B91 = Address of supervisor routine to be entered

Exit to (1/215) to set full recovery with
B109 = B91 on entry ]
Fxit thence to requested S.E.R.s which may be in
“main o fixed store

Entry at (3) from extracodes requesting transfers to and from
programmers shore, in extracode control, not in
supervisor, with
B{19 = § (Programmers store)

B91 = Address of S.E.R. to be entered

Exit fo (1/2f5) as after entry (1)

Entry at (4) on conclusion of S.E.R. in supervisor
a) if S.E.R. was entered via (1),
B9{ = quantity to be loaded to Ba
b) if S.E.R. was entered via (3)
B119 = S (Programmer store)
B92 = (N-1) in digits 8-2 where N half word are to
he transferred to or from S
Extracode working space (99/900) holding ¥ half
words to be transferred (ncte N < 10)
B91 = 0 if exit to main program required
or B91 = Address of S.E.R. to be re-entered
B97 = Even if transfer to S required
0dd if transfer from S required
Exit: To main program, or Mnck to requested S.E.R. with
B93, 94, 96 altered
B9T7 altered to even
B119 stepped by N in digits 8-2.

il

|

nou
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R247:

continued R247/2

Subroutines "Reset full recovery switch!

Notess

2.4

3.

4.

entered at (3/215)
B109 = Entry to program scan, to resume program.

This routine is used by those extracodeswhich require
information transfer between an object program and information
in supervisor main store. The latter cannot be referenced under
normal extracode control, but only after entry to an S.E.R.
Within an S.E.R. access to individual items of an object program
is only possible after checking all references for legality
(e.g. store space within the limit %34, Ba not B126 etc). To
avoid these difficulties, R247 transfers to and from object
programs under extracode control, not in supervisor, whilst an
S.E.R. assembles information from supervisor stores into
extracode B lines and working space. To achieve this, the full
recovery switch is set on entry to the S.E.R. and is reset by
R24T on exit, ensuring valid use of extracode working areas.
Routines using R247 are expected to be of rare occurrence in
time and the time consumed by entry to supervisor and indirect
transfers is therefore not a serious factor.

If no information is to be transferred, entry (1) may be used,
and B121 set to zero by the S.E.R. before exit to (4).

If more than 5 words are to be transferred, repeated entry

must be made from the S.E.R. to (4), setting B91 to cause

return. On return, note that a2ll supervisor B lines are lost
since R24T exits from supervisor. Note also thal when reading
from object program (comparatively rare) B97 must be set odd
before each entry at (4), since it is altered by R247. If no
words are to be transferred, the program may be resumed in main
control by setting the main program control, (6/201) in subsidiary
store to (10/247) and entering R2AT at (4).

The S.E.R. entered may be in fixed or main store. The S.E.R
re—entry address is set on entry to cause re-entry via R247
in the event of a halty On entry B96, 97 are altereds

B9T is even
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R248: Read or write isolated words

Purpose An S.E.R. providing a subroutine to enable other S.E.R. to
read or write a single half word from or to any block of store
used principally by routines manipulating input and output
wells, where the first half word in each block constitutes the
link to the next block on a system tape.

Registers of fixed stores 15

Instructions obeyed: Maximum of 15 plus one entrance to R318 and
two to R312

Parameters used: (1) to (7)

(4) = Reserved block label used for temporary
reference to block (digits 22-12). Rest zero
= %3667
Cross referencess
(3) = (35/203) Block location table
(5) = (2/318) AMlternative entry to Call to Cores
(6) = (1/318) Call to cores
(7) = (1/312) Set P.A.R.

Connections with other routines:

Entry at (1) if location of block in block directory is known, with
Word 0 of block location table = position relative to start
of block directory, digits
12-2. Rest zero.

B108 = Program no. (20-14)
Location in BD relative to start of area for
program (12-2). Digits 21, O irrelevant. Rest zero
B110 = Return address R. Digit 2 = 1 (read) O (write)
B104 = Address within block of half word required
(aigits 11-2)
B102 = Quantity to be transfered (if write)

Entry at (2) if only block label is known, with
B109 = block label (digits 22-12)
program no. (digits 8-2)
digits 9,0 irrelevant. Rest zero
B110 = Return address R. Digit 2 as above
B102, 104 as on entry (1)

Exit If block not in cores or drum queue full, return to address
specified in S.E.R. re-entry address via R318. Resumption
here is when the drum queue has a vacancy or the block is
in cores. B100 or B100-104 preserved according to current
S,E.R. base and re—entry address, which are unaffected by
R248. When block in cores, exit to R with ‘

B102 = Quantity read (read)
Unaltered (write)
B110 = Unaltered :
B109 = Page no. of block digits 10-3.  Rest zero.
B108 = *4 _

B105-107 =altered. )
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R248s continued R248/2

Subroutines

"Call to cores" a) entered at (1/318) with

B110 = Return address if in cores
B109 = Block label (22-12) Prog. no. (8-2)
Digit 0 = 1 (operand)
Digit 9 = 1 (Don't change timer) Rest zero.

b) entered at (2/318) with block location table set
up as on entry (1/248)
B110 = Return address if in cores
B108 = BD location relative to program start (12-2)
Prog. number (20-14)
Digit 0=1 (operand) digit 21=1 (Don't
change timer)

o

Exit when block in cores with B105-110 altered,
B109 = Page number digits 10-3

"Set PAR" entered at (1/312) with

B108 = new PAR setting, digits 23-12. Rest zero
B109 = page number digits 10-3

B110 = return address

Exit with B109, 108 unaltered, B107 altered.

Temporary working space: As for R318, plus half word 2.0 of block

Notess

1.

location table. A temporary setting of a page
address register is used, parameter (4).

The block is called to core store if necessary and the page
directory is set with p 21 = 1 (don't change timer). The
relevant entry in the Block Timers is therefore unaffected.

If the block is also required to be locked down, this may be
achieved by setting

Digit 22, B108 = 1 on entry (1)
or digit 10, B109 = 1 on entry (2)

If the block is not required further, the master routine should

release it by setting the "write to drum" digit in the appropriate
page timer.

This routine should be used sparingly, since on each entrance,
a search of the block directory may be required in R318. If
several words are required from the same block the user should
set the PAR himself and read the remaining words directly, or
use R318 directly.
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R249/1
R249: Special halt and free object program

) Purpose: A subroutine to halt the current object program for a given reason,

L/ suspending program branching if in use, and later to free all object
programs halted for the given reason. Used in rare cases when it
is necessary to reserve a route in the supervisor for use by one
object.program at once.

Registers of fixed store: 15

Instructions obeyeds To halt, 6 plus entry to R204 at (14/204)
To free, 3 + 6P where there are P object
programs, plus 4 for each program made free

Parameters useds (1) to (7)

Cross references:

(5/203) Current program number

(4) = (9/204) Program status directory

(5) = (9/207) Leading prog. no. relative to (4)
(6) = (17/204) Halt program

(1) = (9/214) Free program

Connections with other routines:

Entry at 1) To halt current object program with
B107 = reason for halt, digits 20-12 rest zero
i::) . B106 = return address R
Exit to return address with B108-B110 altered and .
program halted in status directory, in superviscre

Entry at 2) To free all programs halted for given reason with
B109 = reason for halt, digits 20-12, rest zero
B106 = return address R
BExit to return address with B105, 108, 110 altered,
B108 = 0O

Subroutiness

a) "Halt main program"
Entered st (17/204) with
B110 = Current program no. (digits 8-2)
B108 = Return address (digits 23-3) Digit O = 1
(In Supervisor halt)
Return with B108, 109 Bt altered

b) "Free program"
Entered at (9/214) with
B108 = Program number (digits 8-2)
B110 = Return address
Return with B10T altered.
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R249: continued R249/2

<:> Temporary working spaces

Entry 1) B3108-B110 B,

2) B105, 108, 110
Notes:

1. On entry (1), the program is halted in supervisor, and is
resumed at the re-entry address with B100-104 preserved.
The full recovery switch is unaltered. Program branching
is suspended if in use - resumption will cause branching
to be re-established.

2. On entry (2), all programs halted for the given reason are
made free, and will be resumed In Supervisor in their order
of priority in the program listj no action is taken if no
programs are halted.

3. The status directory is set to: p23-21 all I's 20-12=n
when the program is halted.
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R250/1

R250: Co-ordinate timed routines
Purposes To control entry to timed routines, ensuring they are run

in the correct sequence. An SER in main store entered to
request running of the routine, and entered on conclusion
of all such routines.

Registers of main store: 29

Instructions obeyeds Initial entry ¢ Up to 12+2N where N such routines
are permitted
Entry at end : Up to 11 + 8N

Parameters used: (1) to (9)

(3)

"Tghle of requests!

A table in the same block as R250, containing one word per
timed routine. Sufficient entries must be allowed for to
acoommodate as many timed routines as carrequire simultaneous
scanning by the clock routines.

(5) = No. of entries in table (digits 23-3)

Cross references:

(6) = (11/230) Timed exit criteria
(1) = (12/230) Timed exit address

Connections with other routine:

nu

Entry at 1) To initiate a timed routine
B108 = Time at which routine to be entered
units 0.1 seconds, digits 22-1
B109 = Address of routine to be entered
B110 = Return address from R250
Exit to return address after recording entry in queue
B106, 107 Bt altered.

Entry at 2) To conclude 2 timed routine (and re-enter in queue if
necessary)
Parameters as for entry 1) B109=0 if no new entry to
be made.
Exit to return address with B107 to B109, Bt altered.

Temporary working space: BEmtry 1) : B106-107, B,
Entry 2) ¢ B107-109, By

Notes:

1. The available requests are presented one at a time for )
scanning by R230. The requests are supplied in time sequence.
Bach request is entered via R230 when the currcent time equals
or exceeds the requested timej an SER is placed in the slow queue,
eventually entered at the specified address with B100 = time at
entry (0.1 seconds digits 22-1).
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2.

R250/2

continued

In order to prevent multiple entries to the SER queue, the
time criterion is set by R230 to) *¥376 when a routine is
entered to the queue. This will only be reset after entry
to R250 at (2) by the timed routine., The entry may simple
to be notify the conclusion of the routine (B109=0 on entry)
or may be, in addition, to request another timed entry (e.g.
routines repeated at timed intervals).

The timer should only freed in this manner when a
position in the slow SER queue is available to record any
subsequent timed routines hence in general re—entry to R250
should be made only when the location is the queue used by
the current reoutine is lmown to be available, which is either
when it has transferred itself to another base in the same
or other queues or when it had ended or can no longer be
talked.

When no timed requests remain in the list held by R250, the

time criterion is set to %375, a time never met if the timer
is reset say every 24 hours.,
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R251/1
R251: Analyse system input/output tapes
Purposes: An SER subroutine to find whether input/output tapes are
present and if so if they are active, and also to terminate

use of them. The routine deals with the special case of a
combined input/output tape.

Registers of fixed store: 13

Instructions obeyeds 4 to 13 depending on conditions

Parameters used: (1) to (4)

Cross reference:
(4) = (15/229) Miscellaneous marker

Connections with other routines:

Entered at (1) +to analyse tapes
B126 = even (output)
odd (input)

B110 Return address

Exit to return address with Bt altered

]

B109 = 0 if tape present, busy

B109 non zerc, even, if tape not present

B109 = 0.1 if tape present, not busy

In the latter case, the tape is recorded by
this routine as busy.

Entered at (2) to end use of tapes, to record as not busy
B126 = even Eoutput)
odd (input )
B110 = return address

Exit to return address with Bt altered, B109 = 0.1

Temporary working space:s B109, Bt

Notess

1. The state of the tapes is recorded in the miscellancous
marker half word as followss

Digit 23 1 if tapes combined, O otherwise
22 0 if input busy, 1 not busy
21 0 if output busy, 1 not busy

1 1 if input present, O otherwise

0 1 if output present, O otherwise

2. If the two tapes are combined in one, digits 1, O both read 1,
and digits 22, 21 are set and reset together by this routine.
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R252

R252: Link SER to output scheduler

Purpose: An SER in mein store occupying the same block as R240 providing
links to and from the central output routines when SER's are
producing cutput to form part of the output well. The routine
preserves and restores working registers so that the SHER can be
continued as part of the output scheduler, R253, which will occupy
a separate block of main store.

Registers of main stores 17

Instructions obeyed: Entry (1) : 4 Entry (2) : 13

Parameters useds (1) to (10)

(3) = "Start of block - end", such that word 3.0 of the working area
of the current peripheral = start of block + (3) (seec R240)

Cross references:s

(1/253) Entry to "Step output from SER"

(5) = (5/202) Program scan exit

(6) = (12/240) Alternative entries to Supervisor output
(1) = (20/240)

(8) = (2/592) )

(9) = (3/592) ) Location of link words in block, relative
(10) = (4/592) ) to start of block

Connections with other routines:

Entry at (1) via R240 when block filled (word 1 of working area of
peripheral = (1/253) - see R240).
with B100 = Address of working area of peripheral less %7

Exit to 6(12/?40) with B105 preserved; and program'scan exit set to

1/253. Exit thence to 1/253, setting re-entry address, with
B100 - 104 preserved in store and B100 unaltered

Entry at (2) via R593 when new block supplied with
B100 unaltered (as on Entry 1)
Link words rccorded in working area words 6, 604,7'

Exit ot 5(20/240) to continue output with link words reset, new block
in core store with same block label as old block, and B100-105
recovered. Exit thence to master routine after recording
characters.

Temporary working space: B105, 106, 109

Notes:

1e It is essential that thers be no halt for non equivalence as
contol passes between R240 znd R252, Halts as control passes to
and from R253 are permissible.

2. R253 is continued on the same base and re-entry address as the
master rcutine entering R240., The B registers are preserved in
the peripheral working area, leaving the SER queues and dump
address if any to acomodate halts for non—equivalence.
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R253/1
R253: Step output from SER

Purpose: An SER in main store entered via "Supervisor Output Routines"
to pass to the output well a completed block of output formed
by an SER. The routine supplements R593, which performs the
same function for an output block from a main programn. A new
block is aquired and handed back to the originating SER with
same block label as used originally.

Registers of main stores 47

Instructions obeyed: 31 on entry plus entrances to Locate Store Block
and aguire one block
12 on exit with new block set up.

Parameters used: (1) to (21)

Cross references:

(3) = (25/593) Reason for space request

(4) = (1/630) Aquire block

(5) = (2/203) Block directory

(6) = (3/203) Block timers

(1) = (6/203) Page directory

(8) = (2/592)

(9) = (3/592) Locations of link parameters in block
(10) = (4/592)

(11§ = (12/203; Store location and lock out

(12) = (35/203 Block location table

(13) = (1/312) Set Page Address Registers

(14) = (37/593) Entry to Step outputb

(15) = (2/252) Re-entry to link routine

(16) = (5/201) Re-entry address

(17§ = (7/201) SER base

(18) = (1/202) Program Scan

(19) = (1/206) Enter SER to queue

(20) = (5/203) Current program number

(21) = (16/204) Alternative entry to Halt Program

Connections with other routines:

Entry at (1) from R252 via progrem scan with
B100 = Working area of peripheral less %7
Re-entry address set to (1/253)
Exit to (37/593) to set up output conditions with
B102, 103; 104 = contents of link words (8) (9) (410)
B100 = workin§ arca of peripheral less %7 (note digit
23 = 1
B96 = block label of new block, digits 22-12
Remainder irrelevant.
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: R253/2
R253: continued

Re-entry at (2) from R593 with '
Program scan exit set up as described for R593

M B100 unaltered
K~> B96, 103, 104 = new values of link words
Other B registers as described for R593 exit,
Exit a) If SER base = O, to "Halt Main Program" at (16/204) with
B108 = Link (program scan) digits 23-3. Digits O = 1
B109 = 0.1

B110 = Current program number

Re-entry address set to (2/252)
Exit thence to program scan with current program set
to resume in supervisor not halted

b) If SER base # 0, to "Enter SER to Queue" at 1(1/206) with
B126 = odd
B107 = SER base, digits 2-1. Rest zero

(11 = slow, O1 = tape, 10 = top)
B108 = Working area of peripheral less *7
B110 = Program scan
Exit thence to program scan after inserting SER in queue.

Subroutines:

a) "Aquire block" entered at (1/630) with
B101 = Reason (output well)
B110 = Return address
Exit to re-entry or to return address with
B105 = Location of new block relevant to start
of block directory.
Block directory = block label, digits 22-12
Rest ones.

O

b) - "Store location and lock out" entered at (12/203) with
B108 = 0 (Supervisor block)
B109 = Block label (digits 22-12). Rest zero
B110 = Return address
Exit to return address with block location table =
location of block relative to the start of the
block directory, digits 12-2.

|

c) "Set Page Address Register" entered at (1/312) with
B108 = %4
B109 = Page number (digits 11-3)
B110 = Return address
Exit to return address with PAR set to #4, B107 altered.

Temporary working space: B101-110, B96 used but resete

®
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R253/3

R253: continued

Notes:

1.

3.

It is essential that no halt occurs as control passes between
this routine and R593, and hence they must occupy the same main
stare block:

On exit, the link words are recorded in words 6, 6.4, 7 of the
working area of the peripheral. If the SER base is gero, the
current main program is set up to0 resume in Supervisor at (2/252)
with B100 perserved (= working area of peripheral less *7).

If the base is non zero, an SIR is inserted to the appropriate
queue; to be entered at (2/252) with B100 preserved. BExit is then
to program scan, which may jump via Program Scan exit to one of
the exit routines listed in R593. By this technique the exit
routines are entered with preservation of B100 - 105, as described,
and the initiating routine is eventually resumed via R252,

The routine demands the simulatanecus presence in core store of

the peripheral working area snd the block newly filled, It does
not call the newly aquired block to core storec.
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R255/1

R255: Fixed store output organisation

Purpose: A fixed store routine obeyed on extracode control, entered

‘ from extracodes Break output, Delete output, Rename output
as input, and Define output stream, In the first three
cases, the named output is selected as the current stream,
and one new line character is output. Exit is to a
supervisor routine in mrin store in all cnses.

Registers of fixed stores 14

Instructions obeyed: 2 to 12

Parameters Used: (1) to (8)

Cross referencess

(1/247) Enter Supervisor setting full recovery
' Main Store Define output
53%4 Extracode 1065 : Output layout

(99/900) Extracode working space
Extracode 1060 : Select output
(1 /264) - (5/255) [ 71/264 = Main store break output_/

NN NN
S~ oo~ anw
NN N
muwnnnou

Connections with other routines:

Entered at (1) from extracode jump table for extracodes

Break output : Digits 2-0 of B126 = 0.4
Delete output : " = 0.5
Define output as inputb: " = 0.7

Exit to (1/264) In Supervisor with full recovery switch set and
BO6 digits 2-0 = B126 digits 2-0 on entry
Program set for return in extracode to start of
extracode "Select output", previous current
output stream recorded in word 4(99/900).

Entered at (2) from extracode jump table for extracodes "Define output"

Exit to (5) in main store, in supervisor with full recovery switch
set.

Subroutines:

a) Extracodes 1060, 1065. These are entered with Main Control
in fixed store, and exit in extracode control to the return
address in B127 .

B119 = OQutput stream to be selected for 1060

2.1 (Vew line character) for 1065

i
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Note:

R255/2

continued

b) "Enter Supervisor and set full recovery" entered at 1(1/247)
with

B91

BT

Exit to S in Supervisor with full recovery switch set,
B96 = S(digits 23-0).

Address of Supervisor routine S .
Extracode address for return to main program

o

In the case of extracodes Break, Delete, Define as input, the
named stream is selected as current and a new line character is
inserted to close the existing record. After dealing with the
document in main store supervisor routines, control returns to
select the original output stream; if this stream no longer
exists (after deletion) output O is selected — this is under
control of R264 in main store.
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R260: Change program store allocation

Purpose: An SER in main store to implement extracode 1165 "Store allocation
= n blocks". Blocks arc aquired or released, and the block and
Page Girections are compensated.. An alternative entry provides
a subroutine in suparvisor for use by other supervisory routines.

Registers of main store: 89

Instructions oheyed: 43 if no change made in allocation
34 + 4Y if allocation increased by N plus entry
to R246 to shift block directory.
25 + (7 to 27) N if allocation reduced by N, plus
entry to R246

Parameters useds (1) to (21)

Cross rcferences:

(71 (5/203) Current program number
(8) (4/203) Program store directory
(9) (5/201) Re-entry address

(10) (15/204) Program switch directory

g

(1/631) Aquire blocks
(1/246) Hove block directory up

nun 0 o

(13) (2/203) Block directory
(14) (3/203)  Block timers
(15) = (4/247) Reset full recovery switch and exit

(16) =2(17/203) Entry to Store Location (check S=7 and monitor)
' (see note 3)
(21/203) Entry to Store Location (halt for block) (seec note 3)

(18) = (6/203) Page directory
(19) = (12/227 Record of directory of current input/ocutput
(20) (2/246 Move block directory down

o

(21)

Connections with other routines:

-3(23/205)  Amend free block counter

Entry at (1) from extracode via (1/247) with
B91 even :
B119 = required blocks (digits 22-3) Rest irrelevant

Alternative entry at 3(1) from superviscr with
B100 = return address, in supervisor
B101 = required blocks (digits 23-3). Rest zero
In both cases; entry is In Supervisor,; with SFTR base = O and
full recovery switch set for the current program.

Exit After entry for extraccde, to (4/247) with B121 = O
to roset full recovery switch and exit.
Otherwise to return address in B100 with re-entry set to
this address.
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R260: continued

<:> Subroutines:

(a) "Aquize n blocks" enbered at (1/631) with

B109 = no. of blocks n (digits 23-3)

Digits 2, 1, O = Priority: 0.1 Peripheral, top priority Jjobz
0.3 Tape jobs
0.4 Long, low priority jobs

B110 = Reiueyn addeess

Exit to return address with n free blocks in supervisor
area and counter of free blocks reduced by n. B100 - 110,
Bt altered.

If no spacec availzble, halts and subsequently returns to
the re-entry address.

(b) "Move block directory" entered

(1) at (1/246) to aquire space (n blocks) with

B107 = -n + 0.4 (digits 23-2)

B105 = Location of last block in area of current program
relative to the start of the block directory (this
is the entry used by monitor routines), in digits
12-2. Rest zero

B110 = Return address

Exit to return address with vacant entries gbove the

<:> monitor block, all directories compensated appropriately.
B105 unaltered.
B106 = -n (digits 23-2)

(ii) at (2/246) to release space (n blocks), with

B106 = n (digits 12-2)

B105 = Location of first block to be released relative
to start of block dlrectory.

B110 = Return address '

Exit to return address with entries removed and all
directories compensated appropriately.

(c) M"Store Location" entered at 2(17/203) to halt program for any block

with lock cut = 7, and to monitor if no such block is found.
B110 = Start of program area in block directory

B108 = Current program number

Exit either tc halt for block, resume at re-entry address
or to moniter "Store allocation exceeded!,

(@) "Store location" entered at (21/203) to halt program In Superv1sor
for block b
B109 = block label b, digits 22-12, Rest irrelevant
B108 = current program number
Exit to halt for block, resume when block unlocked at
re—entry address,

<:> B100 to B104 recovered.

(e) "Amend count of free blocks" entered at -3(23/205) to step count by 1

B110 = Return address
Exit to return address with B105 - 110, Bt altered.
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R260: continued

Temporary working spaces B100 = 110 Bt

On exit to supervisor routine, after alternative entry at 3(1)
B100 is unaltered B102 = Current program nc. (digits 8-2) and

R260/3

the full recovery switch is left unaltered.

Notess

1. If no change is required in store allocation, an immediate exit
is made. Note that the last entry in the program area of the

block directory is not included in the count.

2. If more store blocks arc required, all entries in the block
above the last entry for the program are shifted up and the

directory

new

entries are recorded as vacated (digits 23=1, 0=0). The block
timers are set to zero. The remaining blocks retain the same

position in the directory relative to the start of the program area.

3. If less store blocks are required, entries above the last entry are
moved into empty or vacated positions. If any such block is locked
out, the program is halted for this block to avoid alterations to
the drum and tape queues. If any block moved is in core store, the
page directory is altered. If a block is the current input or
output block, the records of these are altered appropriately.

If insufficient vacancies exist, a check is made of any blocks for
which lock out = 7. If any exist, the program is halted for the

first such block and is resumed when the block is lost, If
such blocks exist, the program is monitored.

no

4. The record of number of blocks in the progrem store directery is

altered to the new count, n.
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R261/1
R261: Compiler hand-over

Purposc:  An SER in main store entered from extracode 1142 to end compiling
phase, Depending on entry conditions and the state of the job
description, a new compiler may be defined, the compiler and
working space lost, store allocation reviewed, and the program
entered under main control or in supervisor. :

Registers of main store: 53

Instruction obeyed: 48 to 56 if no blocks to be lost
Additional 5 + (5 to 15 per block) if compiler to
be lost.

Parameters used:

(1) +o (23)

10) = Reserved block limit = %34

Subsidiary store:

(4) = "Job location"
One half word in current program working area holding address
of first part of processed job description in supervisor store.

(23)

It

"Program compiler record"

One half word in current program working area holding

compiler position in compiler directories, digits 23-2, if
compiler is to be returned to supervisor store, zero otherwise.

Cross references:

(5; = (99/900) Extracode working space

(6 = 5/201) Re-entry address

§7; = 5/203) Current program number

8) = (4/203 Store directory

§9) = €2/203 Block directory

1) = 3/203 Block timers

§12) = (21/203; Store location to halt for block
13) = 6(14/317 Lose block

(14) = (15/228) "End program" extracode

(16) = 1/260) Change program store allocation
217 = 15/204) Switch directory

18) = 4/247) Reset full recovery switch and exit
§19) = Define compiler

20; = §8/227) Monitor directory

(22) = 1/295) Return compiler

Connections with other routiness

Entry At (1) from extracode via (1/247), In Supervisor, with full
recovery switch set.

B119 = Entry address to program, digits 23-0
If digits 23=1, End Program

ba 3 Digits O = 1 Define compiler
- 0 Do not define compiler
1 Do not lose compiler
0 Lose compiler, digits 22-12 = lowest block

label to be lost

Digits 23

nu
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R261/2

R261: continued

Exit a)

b)

d)

If "define compiler", to (19) In Supervisor
Return to (1/261) with ba even, B119, B121,
ba (digits 23-1) unaltered.

If "return compiler" (see note 5) exit to (1/295)
In Supervisor with

.B95 = Compiler number

Return to (1/261) with compiler number reset to zero

To (4/247) with "Parameter" in B9, B121 = 45.0

B127 set to entry address or address of End Program extracode
Exit thence to program after loading BOO and resetting full
recovery switch

To enter rrogram In Supervisor with full recovery switch set,
entry address as recorded in "Execution time" in Job description
(see note 2)

Alternative entry at (21) in Supervisor to Reset Store Allocation with

B100 = Return address. Digit 0 = 1

B102 = Store allocation, digits 23-13. Rest zero.
(excludes last block, used for processing)
Full recovery switch set

Exit to return address via 3(1/260) with directories compensated

Subroutines:

alters B101 - 110, Bt

a) "Lose block" entered at 6(14/317) with

B105 = Location of block relative to start of block
directory digits 12-2

Return address

Exit to return address with B101-105 unaltered

B100

b) "Store location", entered at (21/203) to halt for block b with

B109 = block label, digits 22-12. Rest irrelevant.
B108 = Current program number, digits 8-2
Exit to halt program and eventually to re-entry
address with B 1-104 recovered

c) "Change program store allocation" entered at 3(1/260) with

B101
B100

new store allocation, digits 15-3. Rest zero

return address

Exit to return address with directories compensated and
B102 = Current program number

non

Temporary working space: B91-95, B100-110, Bt, words 0.0 0.4 of

extracode working space.
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Notes:

R261/3

continued

Storage allocation is reset to the value recorded in
digits 23-13 of word 2.4 of the second section of the job
description.

Exit conditions are determined by word 540 of the second

section of the job description., If digit-23=0, exit is to

the address specified in B119 on entry (or to End Program)

with B121 = 45, to load the "parameter" from the job description
into B9O before entry.

If digit 23=1 and digit 1=1, the master and local process
switches are set before entry. Further, if digit 2=1, the
"program" is entered In Supervisor at the address in digit
22-3 of this half word,

These switches supply facilities to enter program under
extracodes control, or to load extra part of supervisor
routines,

The compiler switch is reset to zero before exit.

If digit 23 of ba is O on entry, any blocks with labels between
b and *3377 inclusive are lost from the Program area, where b is
in digits 22-12 of ba., If any such block is locked out, the
program is halted until i% is made free.

If on entry the Program Compiler Record is non g3ro, the current
compiler is returned to supervisor store and the eniries lost
from the program area by entry to (1/295). R261 is subsequently
re—entered by repeating the original entry with the Program
Compiler Record now reset to zero and the compiler lost. See
R295 for further details. The Program Compiler is set originally
(to zero or to the compiler number) by R290 "Call Compiler n',
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R262/1
R262: Extracode Read Parameters

Purpose: An SER is main store to implement the extracode 1140 "Read
parameter B to store 8". The parameters are read from the
processed job description or from the block or tape directories.

Registers of main stores 56

Instructions obeyved: Varies markedly with the state of the job. 24
for simple parameters.

Parameters useds (1) to (19)

Cross refercnces:

(9)

99/900) Extracode working space

(10g = 5/203) Current program number

(11) = 4/203) Store directory

§12) = 2/203) Block directory

13) = 2727%4 Table %4, *2 etc.

(14) =  (5/221)  Deck allocation directory

(15; = (4/261% Job location

(17) = 24/247 Reset full recovery switch and exit
(18) = 5/201; Re-entry address

(19) = (3/221 Humber of tape decks

Connecticns with other routines:

Entry at (1) from extracode via (3/247), in supervisor with full
recovery switch set.
B121 = 0.0 Read Job title

Store required

Computing time

Execution time

Parameter

Tape labels

Input streams

Output streams

Store location for results

rAorORrOM

UWW DN~ 0O
o

B119

]

Exits To (4/247) to transfer results with :
B92 no. of half words less one, digits 23-2
B91 0 Bxit o0 main control
0 : Re-enter R262 at address in B9
Extracode working space loaded with results from
word O cnwards.
Bxit ¢ Rebturn to R247 or exit to main control after
resetting full recovery switch.

i oH

Temporary working space: B91, 92, 95, 100-110, extracode working space

words 0-4
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R262: continued

Notes:

R262/2

The parameters are supplied as followss-

Job titles

Parameterss

Store

Allocations

Tape Labelss

From words O — 9.4 of section 1 of processed: job
description to stores S onwards. End on half word with
digits 5-0 = O_

ixecution time, Computing times
From halr words 4.4. 5, 5.4 respectively of section 2
of processed Jobs descripbion, to half word S.

From half word 2.4 of section 2 of job description, to
half word S. Digits 23-13 = number of blocks.
Rest irrelevant.

From deck allocation directory (tapes for which digits
8-2 = program number, digits 1,0= 0}

Eight half words are produced, digits 23-8 of half word
n correspond to tape labels 16n to 16n + 15 respectively
Digits read 1 if tape defined, O otherwise, Digit T7-0
are always zero in all half words.

Input,Cutput From block directory (blocks with labels in range %36
Stream labelst to %37, digit 12 = O for inpubt, 1 for output, digits

17-13 = stream number)

Two half words are produced, digits 23-8 of half word n
correspond to stream numbers 16n to 16n + 15. Digits
read 1 if stream define zero otherwise. Digits T-0

are always zero in both half words.
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R269: Start output — Select document

Purgoses

A supervisor routine in main store entered when an output
equipment is to be started or restarted. If no document is
currently selected, the first document assigned to the cquipment
is selected. If no document is assigned to the equipment, exit

is to a routine to select a document assigned to another equipment;
otherwise exit is to a routine to start or continue output of

the selected document.

Register of Main Stores 69

Parameter Used:s (1) to (24)

Cross reference:

(8
(o)
(11
(12§
13
14)

15)
16)

19
(20)
(21)
522)
23)
(24)

17
18

= é40 599) Stream record in peripheral private store
= 9 257; Output 1list

= §2/270 Start output of document

= 0.4 29/264; Start of Complete list relative to (9)
= 15/229 Miscellaneous marker

= 58/270) Dump tape record

= 59/270) Dump marker s recover output

= 60/270; Start dump tape

= (13/230 Enter SER to tape queue

= (9)213 263) Start of current list

= 1 267% Entry to change assignment of document
= 0.1(1/270 Continue output of document

=1(9) (10/257) Stream directory : current document

= 0.4(21) Stream directory : coupled document

= 15/271) Stream directory : document number

= 1.4(9) Document counter

Connections with othor routines:

Entered at (1) with B100 = Private store of peripheral less %7

Re-entry address set (1/269).

Exits a) If document already recorded as currently being output,

to (1/270) with

B126 = 1 in digit O :

B102 = Stream number, digits 8-3

B101 = Contents of "Current record" for this stream
B100 = Private store of peripheral less *7

b) If document found assigned to this peripheral (in coupled,
complete, or current lists) to (2/270) with

B100, 101, 102, as for exit (a)
¢) If no document found assigned to this peripheral, to

(1/267) with B100 = Private store of peripheral less *T
and re~entry address set to re-enter R267,
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- R269/2
R269: continued '
.
d) If no document found assigned to this peripheral and digits
21 or 20 of "state record" in private store set to one, exit
is to operator requests to relink peripheral or remove from
the system. B100 = Private store of peripheral less ¥7.

Subroutine:
"Enter SER to tape queue" entered at (13/230) with
B109 = Start of routine to initiate recovery of output
document from dump tape
B110 = Return address ‘
Return with B100-104, B108 unaltered.
Temporary working space: B101-110
Notes: The components of the output list are searched in the following
order and the appropriate action taken.
1.1 Current document entry for this stream, (21). If non zero,
exit to 1/270. If zeros~
2. Coupled doocument entry for this stream, (22)
If non zero, this address is planted in the current document
entry, the coupled document entry remaining unaltered. If zero:—
3. Th@ list of complete documents is dcanned. If a document is
found assigned to this stream which has not been dumped,
= a) If the system output tape is in use, no further scan is made,
(,/ since output tape routines transfer documents to the relevant

coupled lists,

b) If the system output is not in use, the document entry is
removed from the list of complete documents and its address
inserted in the coupled document entry for this streanm.
Action is then as in (2),

4. If the only documents found in the complete list have been dumped.,
the system dump tape is activated to recall these documents. Then,
and also if no documents are found assigned to this stream:—

5. The current list is scanned for documents assigned to this stream
and recorded as able to be output (digit O, word 0.4 of document
entry set to 1). If one such is found, the document entry is
recorded as being output (sec (3) above) and its address is recorded
in the current document entry for this stream, with digits 0,1
both one.,

6. If no document is found in Scan (5), exit is made to R267 to choose
a document assigned to another device.

When a new entry is inserted in the current document entry for this
stream, the main document counter is recorded as the document number for
this stream, in (23), and the main counter is then stepped by 8.0 (one in

— c
) digit 6).
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R270/1

R270: Start output of documens

———

PurEosez

A Supervisor routin. in main store to start. o tbput of a document;
The routine outputs layout characters at the : tart of a document,
with additional laysut, depending on the devie: for output stream
O. The routine is also entered when continuir ¢ ocutput of a
document, in which case an immediate exit is ma 'e.

Registers of main store: 92

Parameters Used: (1) to (28

Cross references:

59)
10)
(11)

()

14)
&

§17)
18)
(19)
(20)
(21)
(22)
(26)

(o5

= (9/257) Output list

= *3667 Temporary block label

= (64/599) Current transfer address in private itore
, of peripheral

= §8/269) Stream record in private store of per. pheral

= 41/599) Block link in private store of periphe.al

= 21/269) Stream directory, current document

= 5 201; SER re-entry address

= 5/272 Subroutines Locate current block

= (1/509 Find V store type

= (1/318 Call to cores

= 1/312 Set PAR

= 1/276) Start output (standard code and shift)

= 1/271) Output heading

= (4/272) Continue output of document

(50/270) Reason for space (temporary block for
switched document)

§1/630) Aquire one block

2/203) Block directory

non

Connections with other routines

Entry at (1) when output already started

BExit

B100 = Private store of peripheral less %7

B101 = Contents of current document entry for this
peripheral (digits 19 = 1 if restarted output
of layout - see note 5).

B126 digit 0 = 1

a) If not restarting layout, to (22) to continue output

b) If restarting layout, as for entry at (2)

Entry at (2) to start output with

BExit

B100 = Private store of peripheral less %7

to (20) to start output of layout with

B100 = Private store of peripheral less *7

B101 = Initial address of output, digits 23 - 2
(word 1 of first block document)

B110 = Return address on completion of oupub
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continued

R270:

Alternative entries

- 1) a6 (7)

R270/2

For subroutine "Set up stream parameters"
B100 = Private store of peripheral less *7

2) At (5)

3)

4)

Subroutine Used:

a)

1Call

b)

Exit

M-1(7)

At (24

B105 = Return address
Exit
B101
B102
B104

Stream no. digit 8-3
Current document entry
B109 = V store type, digits 23-2

Wwn

to return address with B100, 105 unaltered

For subroutine "Call current output block to core store"

B100 =
B103 = Return address
Calls to core store the block

of entry (64/599)
label %7667 in the page address register.

Private store of peripheral less *7

gpecified in digits 22~12
of the peripheral and records the block

If the block

is not already in core store resumption is at the re-entry
address which must be set externally.  Uses B105 - 110, Bt.

B109 = Page number on exit, digits 23-3.

For combined subroutine (1) and (2)

B100 = Private store of peripheral less *7

B103 = Return address
Combined offects of (1) and (2).

) To start output at word 1 of block
100 = Private store of peripheral less *7

Uses B105 - 110, Bt.

B105 = Block label digits 22-12, remaining digits

irrelevant

B110 = Return address after output is ended,

Return with B100 preserved.

to cores" entered at (1/318) with
B109 = Block label digits 22-12

Digits 9,0 = 1 (operand, do not change timer)

Remeining digits zero
B110 = Return address

Return to re-entry address if block not in core store

to return address when in core store with
B109 = Page number
Uses B105 - 110, Bt

"Set page address register" entered at (1/312) with

B108 = Setting of P.A.R.
B109 = Page number

B110 = Return address
to return address, B107 altered.

Digits 23-12

([,

i
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R270/3

continued

"Locate current output block" entered at (5/272) with

B100 = Private store of peripheral less *7
B104 = Return address. Digit 0 = 1

Exit to return address if next block of outrut is linked
and in main store with

B109 = Block label
Block status directory of this block recorded in the block
link in the peripheral private store, (41/599)

Exit to program scan to idle if next block not linked and in
main store or if waiting to be recorded on output tape (digits
2-0 of Status directory =0711). A subsequent return will be
made to (1/269) to restart output. Uses B105-110, Bt.

Temporary VWorking Spaces B101~110, Bt

Notes:

1.

2.

3.

4.

Output comprises

a) Layout character : Anclex 1 Paper throw tc chame 1
Paper tape 12 new lines
Card punch 2 new lines

b) 36 Upper case characters, ignored on Anelex and Card Punch
c) If the document is output stream O

Paper tape 3 Wew lines
Card Punch 1 New card
Otherwise carriage control character zero

A document is recorded as Output O if digit 1 of word 0.0 of the
document entry is one. In this case, R2T0 also sets digit 18 of
the current document entry to one.

Then a document hes been removed from a peripheral to which it
was linked by a semi-remote linkage, -the document entry is left
with word 1.4 of the document entry Zero. In this case, R270
aquires a block for temporary use Preparatory to printing
information, and records the block label in (64/599)

(64/599) is set up either from the block link or from the
position record in word 1.4 of the document entry.

When starting output, a halt may occur due to non availability
of the first block of output. When it becomes available, R270
is re-entered at (1) via R269 with digit 19 of the current
document entry one. The digit is reset by R270 when the block
is found to be available.

Words 1 to 7.4 of the initial block of output are used to record
the layout information. Jord O is used to record the starting
address of the programmers information, which is word 8 + 63N
where N is recorded in digits 2~0 of word {1 of the document entry,
These digits will normally be zero, and the information starts at
8 within the block. Word 0.4 of the block, holding markers
indicating start and end of documents, is left untouched.
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R271/1
R2T71: Output heading

Purp rse: A Supervisor routine in main store to output document and
peripheral number, date and time before output of a document,
and also when output is restarted following a break.

Registers of main store: 114

Pa rameters useds (1) to (27); (56), (60) (64) (67)

C1o0ss references:

(9) = §9/257) Output list

(10; = 10/270) Temporary block label

(11 = - (66/599; Failure record in peripheral private store
£12) = (64/599 Current address in peripheral private store
15) = Stream directorys Document number

13) = 0.4(15) Stream directory: Equipment name

14; = 28/270; Type directory

16) = /201 SER re-entry address

17) = (57 270)  Date

18) = (6 229) Time

193 = (24 270) Start output at word 1

20 = 275) Fault routine

21 = 5 /270) Call current block to cores

22 = 1/276 Output in standard code

23 = 1/272 Output next block

24) = § /273 Entry to End Document

26 = 1/ 270 Subroutine set up stream parameters

(27) = (2/276) Output preserving code conversion

(56) = (56/599)

(ggg - Egg;ggg) ;, Working registers in peripheral private store.
§67) = (57/5993 )

Connections with other routines:

Entry at (1) from peripheral supervisor after entry from R270
B100 = Private store of peripheral less *7

Exit a) To (1/272) via peripheral supervisor when first block of
‘ output is completed
B100 = Private store of peripheral less %7

b)  If output is simply to record that a dogument has been moved
to another stream, exit to (5/273) to Fnd Document, via the
peripheral supervisor. B100 as above.

Alternative entry for Subroutine "Binary decimal output"

Entry at (2) B108 = Half word to be converted
B110 = Return address
If odd, B108 converted to internal code representation
of the octal digits.
If even, conversion is of four digit units,
(digits 23-20, 19-16 etc.)
In either case, 6 digits are converted, and a
"point" inserted after each pair except the last
B105 = Address in store for results (2 half words)
uses B105, B106, B107
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R271: continued

Subroutines Useds

a) "Start output at word 1" entered at (24/270)
B100 = Private store of peripheral less %7
B105 = Block label of block, digits 22-12. Remainder irrelevant
B110 = Return address on completion of output

Return to return address with B100 preserved.

b)  "Call current output block to core store" entered at (5/270)
B100 = Private store of peripheral less *7
B103 = Return address
Return with current block in cores and PAR set to *7667

c) "Output in standard code" entered at (1/276) with

B100 = Private store of peripheral less %7

B101 = Initisl address for output

B110 = Return address on completion of output

Exit to return address on completion with B100 preserved

d) "Output preserving code conversion" entered at (2/276) with

B100 = Private store of peripheral less 7

B101 = Initial address for output

B103 = Code conversion parameter + #1 (negative)
B110 = Return address on completion of output

Exit to return address on completion with B100 preserved

e) MSet up stream parameters" entered at (7/270) with
B100 = Private store of peripheral less %7
B105 = Return address
Exit to return address with
B100 preserved
Stream number digits 8-3

B101 =
B102 = Current document entry
B104 = 109 = V store type, digits 23-2

Temporary Working Space: B101-110, Bt.
Notes:

1e If on return from output of layout or heading a fault is indicated
(66/599) non zero) exit is to (2/275) with B100 unaltered, B103
holding the fault marker.

2. The routine outputs the following line of information before
the title and information proper

a) Document number : 3 pairs of octal digits separated by
"point" and followed by solidus

b) Description of output peripheral : 4 charscters giving the
output peripheral in use, This is only printed if digit 5
of the type directory (8/270) is set to 1.
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n—

3.

continued

c)

d)

R271/3

If the document is being Continued after paper low halt
Restarted after a fault
or has been HMoved from another stream
Cs; R or M is printed followed by the original stream descriptia:
if none of these conditions apply, spaces are left.

Date and time are then printed as Day. Month. Years
Hours. Minutes. Seconds. These are followed by 2 New Lines,

If a document has been moved from this peripheral and was linked
to it by a'semi-remote" linkage, the heading

DOCUMENT MOVED TO (Stream description) is printed, followed by
date and time; and the output of the document is ended.
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R272/1
R272: Step to next ouftput block

Purpose: A Supervisor routine in main store entered from the peripheral
supervisor when one block of output has been completed. The
routine up dates records and if necessary initiates routines to
replenish the output well, If the document is not ended the
next block is obtained and output; if ended, a routine is
entered to print terminating information.

Registers of Main Store: 100

Parameters Used: (1) to (40)

Cross references:

12) = (66/599 Fault record in peripheral private store
13) = (8/269 Stream record in peripheral private store
14) = (64/599 Current address in peripheral private store
15 = 41/599 Block link word in peripheral private store
16 = 13/258 State of peripheral in peripheral private store.
17 = Stream directory : Wells

18 = 0.4§17) Stream directory s Counter

19): = 15/299 Miscellaneous marker

20 = 5/201 Re-entry address

(21 = 6/203 Page directory

gzz = (3/203)  Block status directory

23 = (12/203; Store location and lockout, alternative entry
(24 = (1/202 Programn scan

25 = 213/317) Lose block alternative entry

26 = =3(23 205g Amend free block counter

27 = §1 659 Activate scheduler

(28 = 1/2513 Anslyse system tapes

(29 = (13/230 SER to tape queue

(30 = (2/248 Read one half word

§31 = (22/274 Start output (standard code)

32) = (1/273 End document

33) = 231 499 Start output tape

343 = 38 264 Idle bit in state of peripheral

39 = §2/275g Fault routine

(40) = 2(6/273 Aquire next documertdt

Other parameters

&3

i

4 Emergency bit in scheduler key word
0 Semi-emergency bit in scheduler key word

Connections with other routines:

Entry at (1) on completion of block of outpub, with
B100 = Private address of peripheral less %7
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R272: continued

Exit

a) If fault (66,/599) non zero), exit to (2/275) with

B100 unaltered
B103 = fault marker

b) If end of document (final transfer address not 511
or digit 16, word 0.4 of block = 1), exit to (1/273)
with

B100 unaltered

¢c) If next block not available in store (or in store awaiting
recording on system cutput tape) exit to program scan.
Subsequently re-entry is at 1(4) when the block is made
available (see note 3)

d) If next block is available, to (22/271) to start output

with
B100 = Private address of neripheral less %7
B101 = Initial address for output : word 8 of block
B110 = Return address on completion of output (=1/272)

e) If output has been deleted by the object program, to 2(6/273)
to find next document with
B100 = Private address of peripheral less *7

Alternative entriess

a)

At 1(4) when peripheral restarted from an idling condition within
a document, with

B100 = Private address of peripheral less %7
Exit as ¢) d) or e) above

At (5) for subroutine "Locate next block"

B100 = Private address of peripheral less %7

B104 = Return address Digits O = 1
If (41/599) is negative; exits to program scan.
Otherwise locates block with label in digits 22-12 of block link
If this has lock out digits S=3, exits to program scan.
Otherwise records, in (41/599) the block status directory of this
block and exits to the return address with B109, digits 22-12, =
block label of this block. B100 is unalbered,

L]

At (11) for subroutine "Lose current block"

B100 = Private address of peripheral less %7

B104 = Return address
Exit to return address, after losing supervisor block with label
in digits 22-12 of (64/59%) and increasing counter cof free blocks
by 1 uses B102, B105-110, Bt.

At (8) for subroutine "Lose current block and start output"
B100 = Private address of peripheral less *7
B109 = Block label of block to be output,
digits 22-12. Rest zero.
Loses current block as for entry (11) and then starts output of
new block at word 8.0. Exits to program scan after starting
outputs returns on completion of output to (1/272)
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R272: continued

Subroutines Used:

a) "Lose block" entered at 1(13/317) with

. B108 = 0 (Program number)

&;) ‘ B109 = Block label digits 22-12 Rest zero
B100 = Return address

Exit to return address with B102, 104 unaltcered

LI T

b)  "Amend free block count" entered at -3(23/205) with
B110 = Return address
Exit to return address with B100-104 unaltered.

c)  MActivate scheduler" entered at (1/659) with
B109 = Reason for activation
BY10 = Return address
Exit to return address with scheduler entered in SER gqueue
unless already activated. B100-105 unaltered.

a) "Analyse system tapes" entered at (1/251) to analyse output tape
B110 = Return address, digits 23-3 Digits 2-0 gzero
Exit to return address with
B109 even if outnut tape busy
odd if idle
(the routine is not entered if no output tape is in use)

e) "Enter SER to tape queue" entered at (13/230) with
B110 = Return address
~ B109 = Address of SER
) B108 = Information for SER
Bxit to return address after planting SR to the tape SER queue
with

LI ]

B106, 107 altered

) "Read half word" entered at (2/248) with
B110 = Return address. Digits 2=1 (read)
B109 = Block label digits 22-12, Rest zmero
B104 = 0.4 (word 0.4 in block)
Exit to re-entry address if block not in core store with
B100 preserved
To return address when block in core store; with
B102 = contents of word 0.4 of block. B100, 101 unaltered

nunu

Temporary working space: B101-110, Bt

Notes:

1e On completion of a block of output, the following counters are
amended

a) Count of no. of blocks in document in stream directory (18).
One added in digit O position.

b) Accumulated countser of blocks output on this peripheral.
~ One added in digit © position of (8/269)
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R272/4

continued

c) "Actual" back log: One subtracted in digit 3 position of

(13/258)

a) "Print well back log": If system output tape is in use, one
subtracted in digit 15 position of (13/258) unless back log
already zero (i.e. digits 19-15 zero).

The following actions are taken to replenish the output supply

a) Activation of scheduler to initiate new jobs
No action is taken if digits 2 or O of (13/258) are ome.
If both are zero, the actual back log (digits 11-3 of 13/258)
is compared with the emergency level, digits 8-3 of (17).
If below this level, digit O of (13/258) is set to one and
the scheduler is activated for Tmergency. If the actual
back log is above this level, it is compared with the semi-
emergency level, digits 21-23, 0-2 of (17) If below this,
the scheduler is activated for Semi-emergency, and digit 1
of (13/258) is set to one.

b) If the system output tape is in use, the print well level,
if non-zero, is reduced by one and compared with the minimum
print well, digits 14-9 of (17)¢ If below this level, the
system output tape is activated unless it is already busy.

The following conditions cause the peripheral to idle when the
next block is not available,

a) Link word (41/599) negatives- A break occurs in the output
stream in main store.

b) Link word has digits 22-12 = O (no block recorded as linked)
and block status directory of current block has digits 22-12
= 03 To new block is linked to the current block.

c) Linked block has lock out bits = 35 Block awaiting transfer
: to output tape.

If the peripheral idles, the idle bhit in (13/258) is set to one.

The current block is not lost until the next block is present
in store.

If the current outvut has been deleted, digit O of (8/269) is one.
It is cleared to zero. Normally the next document is selected
before losing the current block. If entered from R270 to locate
the current block, the current block is lost hefore selecting

the next document.
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R273: End output of document

Purpose: A Supervisor routine in main store entered when output of a
document is complete. Closing information is printed at the end
of the output,; and the document is removed from the output list.
If the paper low digit is present in the V-store a message is out-
put on the operators output before selection of the next document;
otherwise a routine is entered to select a new document.

Registers of main store: 89

Parameters used: (1) to (29)
(10) = %3667 Reserved block label for temporary use

Cross—~references:

(9) = 59/257) Output list o

1) = 8 269g Stream record in private store of peripheral
12) = (64/599 Current address in private store of peripheral
13) = 66/599 Fault record in private store of peripheral
14§ = 68/599 V address in private store of peripheral

15) = 18/272 Stream directory s Local counter

16) = 21/269) Stream directory : Current document

17) = (22/269) Stream directory s Start of coupled stream
€18g = (5/201) SER re-entry address

19) = (15/229) Miscellaneous marker

(20) = (1/312) Set page address register

(21) = (20/270) Start output, standard code and shift

(22) = (2/275) Fault routine

(23) = (11/272; Lose current output block

(24; = (1/269 Find next document

(25) = (3/275) Print subroutine

(26) = (23/275) Message "Reload equipment!

(27) =0. 4(29/264) Address of start of complete list relative to

output list

Connections with other routines

Entered at (1) from R272 when output of a document is ended
B100 = Private address of peripheral less %7

 Exit to (1/269) with B100 unaltered to select next document
Alternagtive entry at 2(6) from R272 to select next document

B100 = Private address of peripheral less *7
B101 = Stream number,; digits 8-3

Exit to (1/269) as above

Subroutine Used:

a) "Set Page Address Register"entered at (1/312) with
B108 = Setting of register, Digits 23-12
B109 = Page number, digits 23-3
B110 = Return address
Exit to return address with B107 altered.
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R273: continued

b)

>

Temporary

R273/2

"Start output" entered at (20/270) to output in standard
code, any shift,

B100 = Private address of peripheral less %7
B101 = Address of start of output
B110 = Return address on completion of output

Exit $o return address on completion of output with
B100 preserved.

"Fault routine" entered at (2/275) if output of closing information
has faulted.
B100 = Private address of peripheral less *7
B103 = Fault marker, as in (51/599)

o

"Lose current output block" entered at (11/272) with
B100 = Private address of peripheral less %7
B104 = Return address
Exit to return address with B100 unaltered

"Print message" entered at (3/275) if paper low warning is present

B100 = Private address of peripheral less #7
B103 = Address of message
B104 = Return address after sending message

Exit to return address with B100 unaltered.

working space: B101 -~ 110, Bt

Notes:
O T

1.

2.

The following message is outpubt at the end of the document
"END OUTPUT (n) BLOCKS TAPE (a) (b)/o"

If no system output tape is in use, the tape section is omitted.

The tape name (a) is held in address 4.4 (28) and is assumed to
contain up tec four internal characters. Both (n) and (b) are
printed as up to 4 decimal digits.

The current document is removed from the output list linkage, either
from the complete list or the coupled list depending on digit O of
the current document entry for this peripheral (1 = complete,

0 = coupled). The current document entry is reset to zero.

Paper low condition is detected by examining digit 2 of the
appropriate V store line.
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R274/1

R274: Form restart address

Purpose: A supervisor routine in main store entered following detection
of a f=ult on an output device. Computes » stitable restart
address within the current output block and enters R2T70 to
output a heading and resume output on the same device

Registers of main stores 39

Parameters Useds: (1) to (5) 5 (10) to (12)
= Maximum store length for backspace (see note (2) ).

Cross Referencess

7
(10)

-1(7/2170) Call current output to cores and set parameters
(4/270) Mternative entry to print heading
(10/270; Reserved block label

munnn

(11) (64/599 Current transfer address in private store of
peripheral

(12) = (52/599) Code conversion parameter in private store of
peripheral

Connections with otier routiness .

Entered at (1) from R275 after printing message with
B100 = Private address of peripheral less ¥7

Exit to (4/270) to output heading with

B100 = Private address of peripheral less *7

B109 = Current transfer address for restart if at
start of record within a block (positive)

or = Code conversion parameter + %1 if restart is at

partial record start at beginning of block(negative)

Alternative exit to (4/270) to resume output of heading
with B100 = Private address of peripheral less *7
B109 = Initial transfer address
This exit is taken when a fault has occured when printing a
heading from words 1 to 7.4 of the current output block,

it

Subroutine Useds

"Call current output to cores and set parameters'" entered at —1(7/270)
with B100 = Private address of peripheral less %7
B103 = Return address

Exit to re-entry address if block not in core store.
Otherwise to return address with block in core store with
reserved block label (10/270) set in the page address register

B101 = Stream number
B102 = Current document entry
B104 = V store type
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————y

. R274/2

continued

Temporary Working Space: B103-110, Bt

Notes:

1.

2.

If the transfor éddress ig lese than word 8 of +he block, the
heading was being outpub; the output is repeated from the start.

Otherwise the start of the document within the block is computed,
which may be at word 8+63N depending on digits set in word 0.4 of
the block. The document is scanned from here until a start of
record is found in address S such that if the record ends in a
location Ry, T-R is less than or equal to (5). Output is resumed

at the start of record S. If no such position S is found,; the
fault occurred during output of the first record and if this starts
at the beginning of the block, it may be a partial record. If this
case, output is recommenced here but the existing shifts as recorded
in (52/599) are preserved for later use in starting.
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R275/1

R275¢ Pr:nt message for output peripherals

Purpose: A supervisor routine in main store entered when a fault condition
is detected on any output peripheral. Prints a message on the
chief operators output and exits to routines to form a restart
point or to resume output of the current document.

Registers of Main Store: 41

Main store tables and working space

Dump area : 5 ‘consecutive half words used as dump for B lines
during printing
Message locations ¢ Consecutive half worde conbaining starting
addresses of message for faults
Tape low messages Start of message "Tape low"

Parameters Useds (1) to (22)

Dump area

Tape low message

Message locaticns

Fault marker for Tape low

~
-~ 3
N N’
o n

Cross—refercncess

(4) (1/274) Form restart addresses :

(8) (8/269) Stream record: private store of peripheral
(9g (21/269) Streem directorys Current document
(10 (13/271) Streeam directory: External name
(15; (1/220) Reserve oubput

(16 (2/220)  Free output

(1/2403 Print message

PN

—

-3

e
iononononowononons o

18) (3/240 Print layout

(19) (12/213) SER dump address

(20) (5/201) SER re-entry address

222) (4/270) Alternative entry to Start Output

12) (1/504) - Free peripheral

(11) (52/599) Code conversion parameter in private store

of peripheral

Connections with other routines:

Entered at (1) for any fault with
B100 = Private address of peripheral less %7
B103 = Fault marker
Alternative entry at (2) for any fault requiring restart (see notes, 1,2)
- same entry parameters.

Exit s Unless tape low fault, to (1/274) with B100 preserved.
If tape low fault, to 1(4/270) with B100 preserved.
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R275: continued

Subroutines Used:

a)

b)

c)

Temporary

"Reserve operators output" entered at (1/220) with
B101 = 0 (Chief operators output)
B110 = Return address
Exit to re-entry address if output busy;to return address
otherwise with
B100 = Ylorking address of operators output less *7

"Free operabtors output" entered at (2/220) with
B101 = O '

B110 = Return address _

Exit to return address, B100-104 unaltered

"Output message" entered =zt (1/240) with

B110 = Working store of output less *7
B109 = Start of message :
B108 = No. of characters less 1, digits 23-3
or 0.1 if message ends with characters zero
B110 = Return address Digits O = 1 for preservation of

B100 - 104
Exit to return address with re-entry address reset,
B100-104 unaltered.

"Ooutput layout" entered at (3/240) with
B100 = Working store of oubtput less *7
B109 = Layout character, digits 5-0
B110 = Return address. Digits O = 1 for preservation
of B100-104
Exit to return address with re-entry address reset and
B100-104 unaltered.

Working Space: B101-110

Notes:

1,

3o

In the case of a fault condition on output, the routine sets
digit 20 of the current document record to 1, prints the message
and exits to (1/274) to compute a restart point

When entered following detection of a programmed break for low
paper, with "fault marker" (5), one is forced to digit 24 of the
current document record and exit is to 1(4/270) to resume output
at the current zaddress.

The re-entry address must be set suitably before entry to this
routine to allow for a halt if the operators output is otherwise
engaged.

The standard output messzages must be terminated by character
zero (octal 00) and should include final spacing. BEach is
followed by the peripheral name, of up to 4 characters..

After the periphersl is made free, the code conversion parameter
is restored to (52/599) in the privete store, for access by R274.
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R276/1
R276s  Select output code

Lot )

Purpose: A supervisor routine in main store entered to select the code for
output on an output device and to enter the peripheral supervisor
to start output.

Registers of Main Store:s 8 + %N where N = maximum no. of output peripherals

Instructions obeyed: 5 on entry (1), 2 on entry (2)

Parameters Used: $1) to (6)
3) = Codo conversion table (soce note (1) )

Cross rofercnces

(4 = (8/269) Stream record in private store of peripheral
(5) = (7/503) Entrance to peripheral supervisor
(6) = (6/502 Entrance to peripheral supervisor

Comnections with other roubtiness

Entry at (1) to output in standerd code, perserving any existing
shiftse
B100

]

Private address of peripheral less *7
B101 Initial transfer address
B110 = Return address on completion of output

Exit to peripheral supervisor at (7/503) with
B100,'101, 110 unaltered
B103 = Code conversion paramcter

nu

Entry at (2) to output with stated shifts, with
B100, 101, 110 as on entry (1)
B103 = Code conversion parameter plus *1

Exit to peripheral supervisor at (6/503) with
B100, 101, 110 unaltered
B103 decreased by *1, bits 0, 1 = 0

Temporary working space: D103

Notes:

1. The routine includes at (3) a table in consecutive half words,
entry n being the code conversion parameter for output stream n.
n is recorded in entry (8/269) of the private store of the
peripheral in digits 8-3. The table (3) can be altered at will
to provide different code conversion on differcnt equipments.

2. The present maximum number of peripherals has becen set at 16,

giving a total length of 16 for routine 276, The routine occupiss
the same block in main store as R270-273.
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R281: Set up program time checks

Purposes A routine is main control to form in B registers the time checks

p to be applied to the object program from estimates supplied in
\ the Job Description

e
e’

~

Registers of main store: 15

Instructions obeyed: 15 plus extracodes 1312, 1314, 1343 twice, 1157 twice

Paremeters used: (1) to (7)

Cross references:

(2) = (1/282) Collect parameters
(3) = (1/201) Enter Supervisor
(6% = (1/284) Set up output

(7) = (1/283) Set up tapes

Connections with other routines:

Entered at (1) under main control from R280

Exit to (1/283) in supervisor with subsequent return to
(1/284) in extracode control
B87, 90, 88 = Final contents of (9/227) Wait time
(21/303) Check time
(8/704) Overall time

(;) Subroutines

"Collect parameters" entered at (1/282) in supervisor extracode

Exit with B90 = Computing time estimate (secs) Digits 23-0
B87 = Execution time estimate (secs) Digits 23-0
via (1/202) to resume R281 in main control.

Temporary working spaces B8T - 90, B96

Notes:

1. This routine occupies block %3403 in main store, and is
copied to the object program from Supervisor store.

7N

J
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R282/1
R282: (Qollect parameters

Purposes - A supervisor routine in main store entered from R281 to collect
timing and output parameters from the job description and plant
them in B lines or in program block %*3403.

~
~
F

Registers of main stores 24

Instructions obsyed: 44 + 11 n where n output streams are defined.

Paremeters Useds (1), (4), (6) to (12), (15)

Main Store Tables

(7) = Output list 16 half word in block #3403 set up by
R282 and used by R284, 285

Cross-roferences

(8)

(4/261)  Start of Section 1 of Job Description
(temporary store) :

= (5/201)  SER Re-entry address

(12) = (1/202)  Program scan

3
|

Other parameterss

(9) = 5.4 Location of Computing Time in Section 2 of
Job Description
(10) = 5.0 Location of Execution Time in Section 2 of
("> Job Description :

(15)

Connections with other Routines

1]

2.0 Parameter in output list for "ANY, 4 BLOCKM.

Entered at (1) In Supervisor from R281, and (4/261) set to
‘ start of Section 4 of Job Description, and full
recovery switch set,

Exit to program scan to enter R282 with

B87 = Execution time (secs) Digits 23-0

B90 = Computing time (secs) Digits 23-0
Output list entry n zero if no output n defined (see note)
Otherwise ontry n copied from entry in Job Description

Tenporary working space: B87, B90-92, B101-104

Notes:

If output O is not defined in the Job Description, it is sct to be
"ANY" type, length one block, as defined by parameter (15)
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R284: Main Bstablish Output

Purpose: A supervisor routine obeyed under norr il extracode control
‘ (not "in supervisor") to organise esta lishing of the output
streams requested in the Job Descripti mn.

Registers of Main Stcre: 18

Instructions obeyed:s 68 + 10 n where n output streams are defined.

Paramsters used: (1) to (10) :
(9) = %3417 Reserved working block label

Cross referencess

EBg = '21/247) Enter Supervisor

5 = 1/236) Exit from processing

(6) = (19/285) Entry to Supervisor establish output

(1) = (7/282)  oOutput list

(8) =  (3/285)  Entry to Supervisor establishment output
(10) = (1/286) Set up input

Connections with other routines:

Entry at (1) in extracode control from R283 via Program scan
B92 = 0

Exit to R286 at (1) in Supervisor to set up input streams, with
full recovery switch set.

Alternative entry at (1) in extracode control for extracode "Define
output stream" with process switch set, B92 = output stream nunber
(digits 5-2). Digit O = 1.

Exit to (1/236) with B126 odd to resct the process switch and re-enter
the object program. '

Subroutiness

a) MEnter Supervisor and set full recovery switch"
Entered at 1(1/247) with
B91 = Entry address In Supervisor
B97 = Exit address in extracode

Exit to Supervisor routine at B91, and when this exits, to B9T7 in
extracode control.

b) "Supervisor establish output"
Entered at (3/285) in supervisor with
B119: Stream number. Digits 8-3, remeining digits zero
B92: Stream number. Digits 7-2; remaining digits irrelevant
B91:s Digits 2, 1,0 = 100 (Select, output)

Exit to 2(1/590) and thence to program scan. Uses only
B100-110, Bt.

Entered at (19/285) in supervisor to establish document with
’ B92 = Output stream number digits T7-2

B93 = Entry from output list for current stream
Exit to program scan via (1/259) with B92 unaltered.
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R284/2
R284: continued

Temporary working space:  B91-94, 97, 119

<V> Notes:

1. The routine creates a new block by referring to block %3417s

this is used by R285 as the first block of the current output
stream.

2. On exit after establishing all output streams, stream 0 is
selected as the current stream, by use of extracode 1060.

3. The streams are set up in order 0, 1, 2 etc.
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R285/1

R285: Supervisor estzblish output

Purposes A supervisor cxtracode routine in main store used as a subroutine
by R284 to establish an output stream. One entry sets up the
block label of the initial block and selects the relevant output
stream. Another entry sets up the document in the output list
and records the heading at the start of the block.

Registers of main stores 102

Instructions cbeyed: Entry at (3) : 14 plus entries to R203; R590
- Entry at (19) ¢ 60 normally, plus entries to R257
R590, R259

Parameters Useds (1) to (24)

(8) = (14/590) PReserved label used for output

(6) = 511.4(8) Standard end address within block

(12) = Table of V-store addresses (see note 5)

(15) = Routine "Set up private output"

(20) = Negative of type for internal document
digits 23-20 (see note 3)

(23) = Parameter. for "Internal document"
(see note 3)

(24) = Routine "Establishment private output"

Cross references:

(4) = (9/284) Reserved block label for temporary working
(5) = (1/257)  Establishment output docunment

(9) = (3/592) Location in block of check length

(10) = (4/592) Location in block of peripheral number
(13) =  (2/283)  Job link word

(14) =  (1/259)  Write heading

(1/203) Store location and lock out
(2/203)  Block directory

(35/203) Block location table

(1/590) Call output to Cores

(15/229) Miscellaneous marker

(5/201) SER re-entry address

(2/590)  Set output PAR

(73/596) Current output: Record counter

(74/596) V-store address

(75/596) Current address

(76/596) End of store

(22/596) Current address
1/202)  Program scan

Connections with other routiness

tered at (3) from R284 with
B92 = Stream number, digits 7-2, remaining digits
‘ irrelevant
B91 = Digits 2, 1 0 = 100 (Select output)
B119 = Stream number, digits 8-3; remaining digits zero
Exit to program scan via -2(2/590) : Jump to -2(2/590) with
B96 = Digits 2-1 of B91 on entry, digit 1 = 1

Exit to program scan with new output stream selected.
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R285/2
R285: continued

Entered at (19) from R284 to establish output dozument is central
output list
o B93 = Entry from output list of current program
(.) , Exit to program scan with B92 unaltered (stream number)

Subroutiness

a) "Store location and lock out" entered at (1/203) with
B109 = Block label (digits 22-12). Remainder zero
~ B110 = Return address
Exit to return address with block location table set to the
location of the block in the block directory relative to the
start of the block directory.

b)  "Select input output", entered at -2(2/590) in Supervisor with
B96 = 0.5 (Select output)
~ B119 = Stream number (digits 23-3)
Exit to program scan when stream selected, B100-~110 altered.

c) "Call output to cores", entered at 1(2/590) with
B100 = 0.4
B101 = Return address
Exit to re-entry address if block not in cores
BExit to return address when in core store, with PAR set up

to *7666.
d)  "Bstablish output™ entered at (1/257) with
<j\ B107 Digits 23-22 Remote bits
e 8-3 Preferred stream number if any

2 1 if Priority, O otherwise
1 1 if Output 0, O otherwise
0 1 if Private, O otherwise
B108 Digits 23-20 Type
11-3 Length
0 1 if direct, O if indirect
B104 Return address
Exit to return address with B102 = Stream assigned
to digits 8-3
B104-110 altered

c) "Write heading" entered at (1/259) with
B103 = Reburn address
Exit to return address with B100-110 altered.

Temporary working space: B91, 93-97, Bt

Notes:

1. On entry at (3), the block directory entry of block (4) of the
current program is set to hold block label *36 a b
where a = stream number, digits 17-13
b = 0 for input, 1 for output, digit 12
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R285:

2.

R285/3

continued

The job link word is assumed to be set up by 3283 to hold the
the following (throughout, the main input stream refers to the
input s%ream of the job description).

Digits 23~20 Tyre of outnut linked to main input strean
Digits 17-16 Type of linkage between input and output

Digits 11 1 if "direct™ (1.e. short job), O if long

BJ-B;‘US WO ML y&o\lh‘-kv.y, Q 1% ue :nlu;;t:" ‘

Digits 8-3 Strecam number of output stream linked to main
input stream

Digit 1 1 if the coupled output stream is not in the ”MTT'
category
0 if it is in the "ANY" category

Digit O {1 if satallite coupling of streams, O otherwise

If no coupling exists between the main input stream and any output
stream, digits 17, 16, 8-3, and O are zero

The type of output is transferred from the program output list,
digits 3-0 to R257 in B108, digits 23-20.

b ofke I U D] Vo~ - 5 i
IT this uype is an inbornal dccument, R257 ic enterad with

B107 o
- B108 = (23)

This condition is detected by the type as 6escr1bod in the output
list being the negative of (20)

ot

If the entry in the output list has digits 23 = 1, the output is

"~ classed as "private" and an appropriate routine is entered.

Tords (72) to (76) of R596 in subsidiary store are set up to
their appropriate initial conditions. - The V-store address is
selected from a table of half words (12), entry n corresponding
to type n aS descrlbﬁd 1n the output llst.

,If the output is classed as satelllte, the headlng is preceded by

a record of four characters, of which the first character contains

;Blts 5-2 Type of output requested for this. document

"as for enﬁry in output list
Bit 1-0 Zero '
Thus a record is preserved of the 1ntended destination of this
output.
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R286: Scan input list

Purpose: A supervisor routine in main store which selects input document
entries from the processed job description and copies them into
the main program area. For each stream, a processing routine
is entered, and finally a routine is entered to call the relevant
compiler.

Register of Main Store: 32

Instruction obeyed: About 100 per input strecam defined

Parameters useds (1) to (8)

Main store working spaces (6) = Document description
16 words in object program block *3403
to hold document description

Cross references:

(1)
(8)

(1/287) Main establish input stream
(1/289)  Enter Call Compiler

(4/261)  Job location record

( 5/2o1g SER re-entry address

(6/201 Main program controls
(1/202)  Program scan

W

Connections with other routines

tered at (1) in supervisor, from R284

Exits (a) To R287 to Main establish. input stream
Document entry copied to (6). Entered at (1/287)
under main control
Ultimate return to (3/286) with B99 unaltered
to select next input document

(b) To R289 under main comtrol when all documents
established, with B80 = Description of Stream O
(copied from word 10 of processed Jjob description
entry of this document).

Temporary working space: Document description area (6)
B99 - 101

Notes: Word 10.4 of the first section of the Job Description is assumed
to hold the link to the first input document, and word 10.4 of
each document entry to hold the link to the next entry. The last
document is recognised as having a zero link or a link with digit 1
set to 1. It is assumed that word 10, digits 3-0 of the document
entry holds the input stream number.
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R287: Main Bstablish Input tream T/

Purpose: A Supervisor routine in main store obeyed under main control to
set up an input stream, and to "Read'" past titles and job
description to the start of information.

Register of main stores 111

Instructions obyed: Mainly extracodes 1054, 1057 to read titles and Job

Description - dependent on length of job description

Parameters Useds (1) to (25)

Main store working space:

(15) = One word for record of compiler neme, set up by R287

Cross references:

(17)

(6/286) Dump for document entry

i

(18) (1/247) Enter supervisor. with full recovery
(19) = Set up private stream

(22) = (3/285) Link for Create Input

(23) = (1/288) Entry to call block from input well
(24) = (1/284) Entry to create input/output

Connections with other routiness

Entry at (1) under main control from R286 with input stream description
copied to the dump in the object program block %3403

BExit to 4(1/284) in extracode control to set up a new block and select
the input stream with

B91 = (3/285) digits 2, 1, O = O Link and select
input,

B97 = 0.1 3 Return to main control

B0 = Word 10 of document description

Re-entry with B90 unaltered

Exit to (1/288) In Supervisor with full recovery switch set to
move first block from input well with
B97 = 0.1 ¢ Return to main control

Re-entry at (2) in main control with
B90 = Return address in extracode control (digits 23~3)
Digit O = 0 if no compiler name required
1 if compiler name to be assembled
B88 : Digit 23 =0
Digit O = O Do not check title
1 Check title

Exit to return address in extracode control with input stream set up to
read next character beyond title or job description.
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R28T:

R287/2

continued

Subroutiness

a) "Enter Supervisor with full recovery", entered ab 1(1/247) with

B91
BI1

Entry address
0.1 (Return to main control)

Mt

b) Uses extracodes 1051, 1057, 1101, 1157, 1342, 1117

Temporary working space: B81, B83-90

Notes:

1.

The input stream is read and analysed in order to pass over titles
heading, and job descriptions. If required, the compiler name is
copied to working store, (25), after the usual compression
(ommission of shifts etc)e. Also if required the title is
compared with that in the document descriptions if incorrect, the
message TITLE ERROR INPUT (n) is output on the selected output
stream, output O; and the job is ended.

As a temporary measure to achieve simplicity, it has been assumed
a) Titles of input streams and tapes in the Job Description do not
start on a new line — they are always preceded by the logical number

b) Following the heading DATA, the title or the document proper
start on the next new line. .

This routine occupies block %3403 in the object program area of
store.
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R290: Call Library Program N

Q:? ~ Purpose: An S.E.R. in main store to implement the extracode 1147 "Call
) Library Program ¥ and set ¢' = ba". If the program N is not

listed in the current list, or is not assembled in store or is
already in use, the object program is halted until the library
program becomes available. If available, the program is copied
to the object program store area, the supervisor copy being lost
or wetained occording to the type of library program. Main control
is seb up and the object program resumed,

Registers of Main Store: 52

Instructions Obeyeds iaximun 38 plus entries to locate compiler, Assemble
Compiler, Copy Compiler and Release Compiler.

Parameters Used: (1) to (24)

Subsidiary Store: (13) = Compiler record

One half word in current program working area holding
zero if compiler has been retained in supervisor store;
otherwise, compiler positiocn in list, digits 23-2, for
compiler copied into store.

Main Store Tables: Three compiler directories, each one holding information
in successive half words relating to compilers currently

<:> in use.

(14) Compiler Directory E Digits 22-12 = Initial block label in
Supervisor store. Zero if not assembled
Digits 23, 11-0 Action bits

(15)

Compiler Directory F Digits 22-12 = Initial block label in
Program store (also the standard entry
address). Remaining digitsumsed by R290

(16)

= Compiler Directory B Digits 23 - 19 = a
18- 11 =5
10 - 3 =c¢

where compiler occupies ¢ Blocks, and
requires a X + b hlocks to operate; x
being the length of the input stream
Digit 1 = 1 if %o be protected (can be
damaged in use.
0 if no protection necessary
(unaltered in use)

Digit 0 = 1 if common, small

0 if rare and/or large
Digit 2 = 1 if common

0 if rare.
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R2G

(:> Sl

Cross references:

s continued

(3) = (2/291; Locate Compiler

(4) = (1/213) Halt sER

(5) = (3/291) Assemble compiler

(6) = {1/202) Program scan

() = ({i/249) Halt program

(8) = {i/292) Copy compiler

(9) = (i/293) BRelease compiler

(1907 14,297 Brit to cbieet program
(11) 15/20%)  Gueront program

(12) = (15/204) Program switch directory

Connections with other Routines

Entered at (1) in Supervisor with full recovery switch set, via (1/247)
B119 = compiler number N, digits 14-3, remaining digits
irrelevant.

Exit when compiler available to (4/247) with Main Control reset
when com»iler not aveilable, to (1/202) with program halted
when compiler directory full and compiler n not in list,

to (1/202) with program halted for full list.

<:> Alternative entries

At (23) for subroutine "Halt Program for full list"
Exit to program scan via (1/213)

it (24) for subroutine "Halt Program for compiler"
' B106 = Directory E
B109 = Compiler number (position in directory)
Exit : To program scan via (1/249)

oo | |

Subroutines:

a) "Locate compiler" entered at (2/291) with

B101 = Compiler number, digits 23-13. Rest zero
B110 = Return address

Return with B109 = O No entry available
B109 = n  Compiler in entry n in directory

(digits 23-2)

b) ‘'Assemble compiler" entered at (3/291) with
: B109 = Compiler directory position (digits 23-2)
B110 = Return address

Return with B109 even : Compiler assembled and ready for use
odd : Awaiting assemblyor in usee.

‘)
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R290¢ continued ' R290/3

c)

a)

"Copy Compiler" entiered at (1/292) with
B109 = Compiler directory position (digits 23-2)
B104 = Return address, digits 23-3
Digit 0 = 0 if lose supervisor copy
= 1 if retains supervisor copy _
Return with compiler copied and supervisor version lost (if Bi04
even on entry). B101-103, 105-110 altered.

"Halt SER" entered at (1/213) with
B109 = 3.0 (Halt reason ¢ Full list)
Exit to program scan with object program halted.

"Halt program" entered at (1/249) with
B106 = Return address : Program scan
B107 = Reason for halt, digits 20-12
(Compiler not available)
Exit to program scan with object program halted.

f) "Release compiler" entered at (1/293) with
B108 = Digit mask for program use of compiler
B109 = Compiler directory position (aigits 23-2)
B110 = Return address
BExit to return address with B106-108, B110 altered.
g) "Exit to Main Program" entered at (4/247) with
B91 = Contents of ba.
BExit, after resetting full recovery switch, tc main control
Temporary Working Space: B91, B100-110, Bt
Notess
1. The compile switch (digit 19 of program switch directory)
is forced to 1.
2. If the compiler does not occur in the current list, a routine is
" entered via "Locate crmpiler" to plant it in the list, reading
its entry from a main list normally recorded on a library tape.
3. If the compiler is in the current list and is not in use else-
where, it is transferred to the object program area of the block
directory. The copy in Supervisor store is retained or lost
block by block, according to the type of program as recorded in
the compiler directory.
4. Main control is set to ba if non zoro, or to the compiler initial
address if ba is zero.
5 If the compiler dees not require protection; no copy is kept in

the Supervisor store, The compiler directory number is recorded
in the current program working area of subsidiary store and the
compiler will be returned to supervisor store on End Compiling.
If a copy is retained in supervisor store, the record in the
current program working area is set to zero.
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R291: Assemble Compiler

Purpose: A supervisor subroutine to initiate assembly of a compiler
or library program into supervisor store. If the compiler is
not recorded in the current list, its entry tc this list is
initiated. Assembly in store is initiated unless it is already
assembled or is in use elsewhere. Alternative entries to the
routine are available for finding the location of the compiler
in the current compiler list, and Tor starting of assembly when
the compiler is located in the list.

Registers of Main Stores T3

Instructions Obeyeds Vary markedly with composition of list.
Approximately 10 per list entry to locate the
compiler if it is already on the list, together
with 20 to initiate assembly.

Parameters Useds (1) to (24)

(10) = Number of entries in current compiler directories,
digits 23-2

Main Store Directories:

(11)

Compiler directory A1 Last 4 characters of title.

(:) ‘ Successive half words for various
compilers.
(12) = Compiler directory A2 First 4 characters of titles

Title of less than 8 characters
filled out with zero characters.

Compiler directory C Digits 23-13 Compiler number
Digits 12-0 Position on library tape

I

(13)

(20) Compiler directory D Digits 12-0 Dump tape position.

Zero if not dumped.

Cross references:

(14) = (14/290) Compiler directory E (state)

(15) = (15/290) Compiler directory F (entry address)
(16) = (16/2003 Com~iler directory B (description)

(21) = (5/201 SER re-entry address

(22) = Routine : Enter to list

E23) = (1/466) Routine s Start read compiler from tzpe
24) = 7(3/230) Routine : Wnter SER to slow quous

Connections with other routines:

Entry at (1) to locate and assemble
B110 = Return address
<:> B101 = Number if kmown, digits 23-13
If not known, B101 = C, in which case
First 4 characters of title
Last 4 characters of title (both filled with
zero if less than 8 characters)

It

B102
B103

hn
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R291/2
R291: continued

BExit: To return address with
B109 = O Mot possible to enter compiler in list
B109 = n Digits 23-2 Compiler is in location n of list
Digit O = 0 Assembly complete, compiler not in use
Digit O = 1 Assembly requested but incomplete or
compiler in use. In particular, the
list entry may be incomplete, swalting
the calling of the main list from the
library tape.

It

nu

Alternative entries:

At (2) for subroutine "Locate Gompiler"
B110 = Return address (see note 2)
B101-103 as for entry (1)

Exit ¢ To return address with
B109 = 0 HNot-.possible to enter compiler in list
B109 = n Digits 23-2. Compiler is in locaticn n of list
If newly entered to list, compiler directory
B is zero.
B105 - 109 altered.

At (3) for subroutine "Assemble Compiler"
B110 = Return address :
B109 = Compiler directory location, digits 23-2

Exit s Immediate if B109 = O, to return address
Otherwise

a) To return address with B109 digits 23-2 unaltered
B109 even. . Assembly complete, compiler not in use
B109 cdd, Assembly recuested but incomplete or

compiler in use.

b) To re-entry address when assembly requested and
compiler not otherwise in use. The routine will be
re-entered and the compiler found to be in use, with
assembly requested B105-109 altered.

Subroutiness

a) Enter to list:

Entered at (22) with
B110 = Return address
B109 = Compiler directory number

Ixit to return address with entry completed in list.

This routine is only entered when the main list ("compiler O")

is assembled in main store. The return link is to the re-entry

~address so that assembly of the compiler is re-requested,; this
time with a completed list entry. The incomplete list entry
holds the compiler number or, if this is zero, the compiling
title. The library position is recorded as 4095 and the
description is zero.
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R291/3

R291: continued

b)

Call from system tapes

Entered via slow SER queue. The routine scans the
compiler directories E for entries with both digits 8,9 set
and enters a request to the system tape queue to read the
title block of any such compiler. Digit 8 is reset to zero
to indicate assembly started. After making the entry to the
system tape queue, control is transferred to the re-entry address,
resulting in an attempt to assemble the compiler again. The
compiler is now found to be in use and exit is made normally
from R291,

Temporary working spaces B105 - 109

Notess

1e

2.

It is assumed that the re-entry has been set before entry

to this routine so that entry may be repeated after assembly
the current compiler list or after making an entry to the system
or dump tape gqueue. The re-entry address is not reset by this
routine,

When entered at (2) and the compiler is not found in the list,,
an immediate exit is made if the return address in B110 is odd,
Otherwise,; a vacant entry is acquired, if there is no vacant
entry, an entry corresponding to an "Uncommon" compiler is used.
If there is such an entry for a compiler not in use, the entry is
lost immediately, together with the copy of the compiler in
supervisor store. If all such entries are in use, a marker is
left requesting loss of the entry when all other activities are
concluded. In this case the exit.is with B109 =0 (not possible
to enter new compiler to the list).
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R292: Copy compiler

Purpose: A supervisor subroutine in main store to copy a compiler or
library program from supervisor store to the store of the current
object program, and to lose or retain the copy in supervisor store.
An alternative entry enables the routine to be used to lose the
supervisor copy of the compiler withoubt copying to object program..

Registers of Main Stores 48

Instructions obegggs 4 + 14b if lose only
4 + 35b (maximum) if copy and lose
together with entries to Locate Block, Lose block,
and entries to drum routines to duplicate.

Parameters Used:s (1) to (19)

Cross referencess:

(1) = (2/630) Locate Supervisor block
(8) = (1/203) Locate Program block

(9) = (19 315)  Halt for full drum queue
(10) = (6/204) Halt for program block

(11) =-3(14/314) Enter to drum queue
(12) = 6(14/317) Lose block
(13) =-3(23/205) Amend free block counter

(14) = (14/290) Compiler directory E (state)

(15) = (15/290)  Compiler directory F (initial block)
(16) = (5/201) Re-entry address

(17) = (3/203) Block status directory

(18) = (4/315) Entries in drum queue

(19) = (5/203) Program number

Connections with other Routines

Entry at (1) with B109 = Compiler directory number (digits 23-2)

It

B104 = Return address (digits 22-3)
Digit 23 = 1 if lose only
=0 if copy
Digit 0 = 1 if retain supervisor copy
0 if lose supervisor copy

Exits To return address with B101 ~ 103, 105 - 110, Bt altered.
If the compiler is copied, the object program is halted until
the completion of all copy operations, which are carried out
by drun transfer.

Subroutineg:

a) "Locate Supervisor block" entered at (2/630)
with B108 = Supervisor block label, digits 22-12
Rest zero
B110 = Return address
Return with B105 = Location in block directory.
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(j) R292: continued

b)  M"Locate progrem block" entered at (1/203) with

B109 = Program block label, digits 22-12.
Digits 23, 0 = 1

B110 = Return address

Return with

B108 = Program number (digits 20-14)
location in block directory relative to start of
area for current progrsm (digits 12-2)
Digits 23 = 1. Remaining digits gzero.

c) "Halt for full drum queue" entered at (19/315)

Exit to program scan with object progrem halted,
B100-104 preserved.

d) "Halt for program block" entered at (6/204) with
B110 = program number.
B109 = Block number, digits 22-12. Remainder irrelevant
B108 = Return address. Digit 0 =1

Bxit to return address with B100-104 preserved. Re-enter at
re-entry address when block made free.

o

e) "Enter to drum queue" entered at -3(14/314) with
B100 = Program number (digits 20-14)
(:) Location in block directory relative to start of
arca for current program (digits 12-2). Rest zero

B102 = Location of supervisor block relative to start of
block directory (digits 12-2)

Digit 13 = 1 (duplicate)
Digit 21 = 1 (do not change timer)
Digit O = 1 (Operand)

Exit to program scan. Program resumed with supervisor block
duplicated to object program area. '

) "Lose block" entered at 6(14/317) with
B100 = Return address
B105 = Location in block directory relative to start of
block directory
Exit to return address, B106 - 110 altered.

g) "Amend counter of free blocks" entered at -3(23/205) with
B110 = Return address
Exit to return address with B105 - 110 altered.

Temporary Working Spaces B101 - 103, B105-110, Bt.

1/10/63



R292/3
R292: continued

(:) Hotes:

1. The compiler or program in supervisor store is recorded in the
area of the block directory reserved for Program O. The blocks
have non-reserved block labels, generally corresponding to the
location in the Block Directory. The initial block label i
is recorded in Compiler Directory E. :

The block timers of these blocks are unaltereds digits 22-3
of the block status directecry are used as followss

Digits 22-12 Block label of next block in supervisor area.
Zero for last block. :

Digits 11-3 Block label used in Program store relative to
start.

The initial block label in program store is recorded in Compiler
Directory F.

2. If any blocks of main program exist with btlock labels equal to
those required for the compiler, they are overwritten by the copy
operation. If insufficient space is available in the program
allocation, more will be cbtained, since the compiler switch will
be set during this operation. RBlocks are obtained in the program
area and lost in the supervisor area one at a time, thus reducing
the wmaximum demands on store space to a minimum.

(:) 3. YThen a block is lost from the supervisor area of store, the counter
of free blocks is increased by 1.

4. The routine may be used to copy or lose any blocks of Supervisor
store linked as described sbove by entry at -=1(2) with

Bi04 As on entry at (1)

B102 Leading supervisor block label, digits 22-12.
Remainder irrelevant.

B101 Leading‘program block label, digits 22-12.
Remainder irrelevant.

5 Tt is assumed that when copying is required, the SER base is
zero on entry (i.e. the SER is based on the current main program).
When entered for "Lose" only, any STR base is permissible for the
routine will never be halted.
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R293: Release compiler

) <:) Purposs:

A supervisor subroutine in main store entered after completion of
any action carried out on a compiler (assembly to list, assembly
in store, copying to object program, dumping or losing from main
stnre). The routine initiates the next action required, if any, -
on the compiler.

Registers of Main Store: 28

Instructions Obeyed: Between 5 and 23, depending on actions required.

Parameters Useds (1) to (15)

Cross references:

(5) = (13/291) Compiler directory C (number)

(6) = (14/é90) Compiler dirsctory B (state)

(8) = (20/290) Action bit ¢ Required for main program

(9) = (22/290) Halt reason: Compiler in use (digits 20-12)
(13) = (3/291) Assemble compiler

(14) = (2/249) Free programs

(15) = (1/294) Dump/lose compiler

Connections with other routines

Entered at (1) with
<:> B110 = Return address
B109 = Compiler directory emtry (digits 23-2)

B108 = Digit mask for directory E (see note (1) )
Exit:s To return address with next action initiated if any
B105-110 altered

Subroutines:

a) Assemble compiler ¢ Entered at (3/291) with
B110 = Return address

B109 = Compiler directory entry
Ixit s To return address or to re—-entry address
b) Free program s Entered at (2/249) with
B106 Return address

[t

B109 Reason for making free
Exit to return address with all programs made free which
were halted for this reason.

c) Dump/lose compiler ¢ Enbtered at (1/294) to remove the
compiler from store.
B110 = Return address
B109 = Compiler directory entry
Exit to rebturn address with compiler lost or dumping
initiated.

N\
<;i Temporary Working Spaces B105 - 110
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3.

4.

R293/2

continued

Compiler directory E holds bits in digit positions 23, 11-0
which denote actions required and action being taken. On
conclusion of any action, R293 is entered with B108 set to the
mask causing the current bits corresponding to the action
completed to be removed. The table below gives the mask for
the various actions.

After masking, if the compiler is still recorded as in use,
immediate exit is made. Otherwise, the actions required are
scamned in the following order; and the actions described taken

a) Assemble in stores- If already assembled in store, cancel
this request and proceed. Otherwise start assembly, setting
a bit to indicate assembly in progress. '

b) Required for object programs- Cancel this bit, free all
object programs halted for compiler availability, and exit.

c) Lose compiler from stores-~ Cancel this bit and enter R294
to dump or lose the compiler, If lost immediately, this
routine will re-ecnter R293.

d) Lose list entry:— The entry is vacated by clearing directory
C to zero. Any programs awaiting a vacancy will be made free
by the one second SER R230 which makes free all programs halted
for reason 3.0.

On conclusion of actions, R293 is entered with the following
masks in B108

Action Ended Mask in B108
Entry to list *0000001T
Assembly in store *TTTT6TTE
Copying o Object Program *TTTT5TTT
Restoring from object Program *TTTTT737
Losing or dumping *40007375

If the compiler is assembled and assembly is required, the
scheduler is activated (through use of program scan exit) to
use the compiler in pre-assembly of object programs.
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RQQ&: Dump or Lose compiler

<:> Eprposez A supervisor subroutine in main store entered from sSpace
allocation routines when a compiler or library Program is to
be deleted from store, The routine decides whether to lose
or to dump, and if the latter, calls for the dump tape.

Register of Main Stores M

Vlg§tructions cbyed: 10 to 16

Paremeters Used: (1) to (48)

Cross refernces:

56) = (11/244) Dump tape record
7) = (20/291) Compiler directory D (dump record)
(8) = (16/290) Compiler directory B (description)
(9) = (15/229) lliscellancous marker
(10) = (14 290) Compiler directory E (staie)
(11) = (1/292) Copy compiler
(12) = (1/293) Release compiler
(13) = (13/230) Insert SER to tape queue
(14) = Wirite compiler to dump tape
Connections with other routiness
Entered at (1) with
(:) B110 = Return zddress :
B109 = Compiler directory number (digits 23-2)

Bxit to return address with compiler lost or waiting
to be lost or dumped. B101 -~ 108 altered

Subroutines:

a)  "Copy compiler" entered at (1/292) :
B109 = Compiler directory number (digits 23-2)
B104 = Return address digits 22-3., Digits 23 = 1.
Digits 2-0 = O
Exit to return address with B101 - 110 altered.

i

b)  "Release compiler" enterod at (1/293) with

B110 = Return address
B109 = Compiler directory number, (digits 23-2)
B108 = Mask *40007375

Exit to return address with next action, if any, initiated

¢) "InsertSER to tape queue" entered at (13/230) with
B110 = Return address
B109 = Address of SER to start dumping compiler.

non

Temporary Working Spaces B107, 108

‘)
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2.

R294/2

continued

If the compiler is in use; or is required for = main program
or for assembly, a record is left that the compiler is to be
dumped, and an immediate exit is made.

The compiler is lost in store without dumping if there is no dump
tape; if dumped already, or if it is classed as "rare! and the
library tape is loaded.

Dumping is initiated if the dump tape is loaded, the compiler
has not previously been dumped and if the library tape is not
loaded oxr the compiler is classed as "common".

If dumping is required, the compiler is marked as being dumped.
If the dump tape is free, an entry is made to the tape queue to
initiate writing. Otherwise the tape is recorded as "required
for dumping compiler!,
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R295: Record compiler from object program

Purpose: A supervisor routine in main store based on the current object
program which copies a compiler back from object program store
to supervisor store, losing the copy in the object program store
and reducing the program store allocation. Used on End Compiling
or Define Compiling. The routine exits to repeat the calling
sequence, with switches set to prevent repeat entry to R295.

Register of Main Store: 54

Instruction obeyed: Dominated by N entries to R260 to reduce program
store allocation by one block, where N is the number
of blocks in the compiler.

Parameters Used: (1) to (28)

Cross references:

1/203) Locate block

1/630)  Aquire one block

1/312; Set PAR

2/630 Locate Supervisor block

(21/261)  Entry to reduce program store

(2/350) Find next block label

(4/247% Return to Main Control

(1/293 Release compiler

14/290)  Compiler directory E (state)

15/2903 Compiler directory F gfirst blockg

16/290 Compiler directory B (description

1 203; Block directory

3/203‘ Block status directory

(35/203) Block location table

(5/201) SER re-entry address

(6/203) Page directory

(5/203) Program number

(4/203) Program store directory

(13/290) Compiler record in program working area
Store for Ba in Extracode working space
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21

Connections with other routines:

Entry at (1) with

B95 = compiler directory number, digits 23-2
digit 0 = 0 3 Return to R261 (End compile)
digit 0 = 1 s Return to R719 (End program)

W
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R295/2

R295: continued

Subroutiness

a) "Locate Block" entered at (1/203) with :
B109 = block label digits 22-12, Digits 23 = 1
(Halt if lock out)
Remaining digits zero
B110 = return address
Exit to return address with block location table holding position
in block directory relative to the start of the block directory.
Digits 23-2
B105 ~ 110 altered

b) "Aquire one block" entered at (1/6:0) with
B101 = Reason for request
B110 = Return address
Exit to return address with
B105 = Location of new entry in block directory

c) "Set PAR" entercd at (1/312) with
B108 = Block label (*4)
B109 = Page number
B110 = Return address
Ixit to return address. B107 altered

[ | B

) "Locate Supervisor block" entered at (2/630) with
B108 = block label digits 22-12. Rest zero
B110 = return address
Exit to return address with B105 = Location in block directory
relative to the start.

e) "Change program store allocation" entered at'(21/261) with
B102 = new store allocation, digits 23-13
B100 = Return address
Exit to return address with B91-99 unaltered

) "Find next block label", entered at (2/350)
B100 = block label n digits 22-12., Digit 0 = 1
B101 = Return address
Exit to return address with B91 = next block label}n or
*4 if no such block label. B107-110, Bt altered.

g) "Release compiler" entered at (1/293) with
B108 = Mask (*77777737)
B109 = Compiler directory number, digits 23-2
B110 = Return address
Exit to return address with next action, if any, initiated.
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R295:

R295/3

continued -

Temporary working space: B91-97, B100-110, Bt

Notes:

1e

The compiler directory holds the inisial block label in program
store; B and the number of blocks, N. The first N blocks from
B upwards are removed from the program store area and inserted
in the supervisor stors area. After each block is transferred,
the program store allocation is reduced by 1.

The block timers in the supervisor area are not used, and the

block status directory of each block is set to contain
Digits 22-12 next block label (zero for last block)
Digits 11-3 program block label relative to start

The initial block label is recorded in compiler directory B,
Digits 22-12

If any of the blocks is in core store, the page address register
is set to ¥4 and the page directory set to correspond to the new
entry, with digit 21=1 (no change of block ﬁimer)

It is assumed that the calling routine has recorded the contents
of ba in store address (27) of subsidiary store (a half word in
extracode working space) before entry, and that entry to
supervisor was earlier made via (1/247).
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R311: Non-equivalence Interrupt Routine 3311/1

Purposes To enter a drum transfer routine following a non-equivalence
interrupt and to distinguish an instruction and operand requost.

Registers of Fixed store: 18

Number of Instructions ébeyed: 8 for exit (a)
16 (maximum) for exit (b)

Parameters Used: (1) to (11)

(6) = 7V store address of "block non-equivalence address" = 34%6001
(8) = Address of instruction (113 O O 3%6) to switch to M or E
(11) = Lowest reserved block label, digits 22-12 = %34

Cross references:

(2/201)  Entry B to supervisor
(1/314) Entry to drum transfer routine

.
(V8]
~

LI (T}

(4) (10/201) In supervisor switch

(5) = (5/201) Current SER entry address
(9) = (5/203)  Current progrsm number
(10) = (1/318)  Entry to Call to Cores

Connections with other routiness

Entry at (1) from R500

Exit (a) to "Enter Supervisor" using interrupt control
If operand, B111 digits 22-12 = block number b

nn

digit 23 0 (operand)

digit 1 = +1/+2 (see note 2)

If instruction B111 digit 23 = 1 for instruction
digit 1 = irrelevant

Remaining digits zero
B112 = address of entry to "drum transfer routine"

(b) To "call to cores" using extracode conbtrol

B109 digits 22-12 = block number b

digit 0 = 1 (operand) 0 (instruction)
igit 1 irrelevant
digits 8-2 = 0 (b2%3400)

= current program number (b<*3400)
Remaining dlglts zZero
B110 Current SER re-entry address, digits 23-0

Temporary "Jorking Spaces

B111 - 112 for exit (2)
B111 - 112, 109 - 110, Bt for exit (b)
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R311: continued R311/2

1
2.
3.

The "In Supervisor Switch" is examined to determine whether the
interrupt occured in supervisor or not. If digit O = 0, the
interrupt occurred in supervisor.

The current control is not reduced to the address which caused
the interrupt.

Exit (b) causes the block of supervisor or current program to be
called to core store and the current SER to be resumed at the re-
entry address. If the block is already in core store the SER
will still be resumed at the re-entry address.
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R312: Change Page Address Register R312/1

Purpose: A supervisor extracode routine to change the contents of a page
address register without setting up a spurious drum or tape address
in transit,

Registers of Fixed Store: 8

Number of Instructions Obeyed: 8

Parameters Used: (1) to (2)

(2) = "Contents cf page address registers"
Entries are in alternate half words, entry P corresponding to
page P. Digits 23-12 are the corresponding digits of the PAR.
(Digits 11-0 are the corresponding digits of B108 the last time
this routine was obeyed).

Connections with other routiness

Entry at (1) with B108 digits 23-12 new contents of PAR
B109 digits 23-12 & 2 zero
digits 10-3 page number
B110 return address

Temporary Working Space: B107
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R313: Write Next Empty Sector R313/1
h Purgose: A supervisor extracede routine to determine the next empty sector
~/ on fast drums and to initiate a write to drum trensfer to that
sector,

Register of Fixed Store: 55

4 drums: minimum 45, maximum 328
32 drums: minumum 66, maximum 2288

Part of the time interrupts are inhibited and a maximum of T4 insbruotione.
for 4 drums (96 for 32 drums) are obeyed with interrupts inhibited.

Parameters Used: 1 = 10

entry

. table of empty sectors
address of drum V-store = %6002
number of drums in digits T-3
drum check location C.

N

o

e
mnunuu

Subsidiary Stores '"Table of empty sectors".

The entry of drum d and angle © is in half line 3d +g/2.
Digits 7-0 indicate the state of the relevant sectors on bands T-0
and are 1 if empty, O if not empty. Digits 23-8 are zero.

: \ Drum check location : one half word used to check completion
\-) of a drum transfer.

Temporary Working Space: Bi00 - 107, Bt

Entry ¢ B110

return address

Bxit ¢ 3100 cabinet in digits 4-2

B101 = drum in digits 3-2
B102 = Dband in digits 4-2
B103 = © in digits 5-3
B104 = 64 +0 in digits 23-2

Hone of the subsidiary store directories or page address registers
are changed in this routine.

Notesse
1. Method
The drums are considered in turn and for each drum the 'walt for
the next empty sector is determined (this wait is the miniumum angle

between the present © and an empty sector - 1). If the wait is zero
for any drum no further drums are considered.
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R313: Write next empty sector

(\\;) 2.

3.

A
\)

R313/2

Inhibit Interrupts

In order to get the drum trencfor started snron after reading the
present ©, interrupts are inhibited when a drum is first considored.
If the wait is zero, interrupts are permitted when the transfer is
started but if the wait is not zero interrupts are permitted during
the further consideration of the drum.

Checks

No checks are included to see if the present © has changed
significantly between first reading it and starting the transfer.
Also, no check is made that the present 6 is read incorrectly
while it is actually chaning.

Drum Check

When the drum is started, the drum check location in subsidiary
store is set to zero.
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R314/1

R314 Drum transfer routine

Purpose: This is a sequence of SER's to enter a non-~equivalence or read
to cores drum transfer in the drum queue and perform the transfer.
Alternative entries are provided from "ecall to cores", "read to
page P'" "write to drum", "duplicate", and to update empty sectors.

Registers of Fixed Store .190

Instructions obeyed: 150 normally
1148 if the block is not allocated

Subsidiary stores

(25)

]

rum transfer working space

Two half words of private working space

(25) = number of empty page in digits 23-3

0.4(25) = number of selected page in digits 23-3

This is used while the drum transfer is in progress but
not while the drum transfer is dormant in the drum queue.

Humber of drum transfers

il

(45)

One half word in the current program working area holding
number of non-equivalence or extracode read to cores drum
transfer obeyed, digit 23-3.

Fixed store table:

(23) = "Table of powers of 2V "
Eight consective half words, entry n containing 2 in
digits 23-0,.

Parameters useds (1) to (47)

Cross references

(4) = (5/201) Current SER entry address

(5; = é2/315 ) Address of first entry in drum queue
(6 = 11/304) Upper page limit for learning program
(1) = (6/204 ) Halt main program

(9) = (1/203) Store location and lock out

11) = (35203; Block location table

12) =  (1/315 Drum queue routine

13) = (4/203) Program store directory

15) = 531'303) Alternative entry to learning program
(16) = 1/302 ) Entry to Page Selection routine

(1) = (1/312) Entry to change page address register
(18) = (1/203) Block directory

(19; = (20/315) Drum queue

(22) = (2/313 Table of Erpty Sectors

(24) = (6/203 Page directory

26) = (1/202 Program scan

27) = §2/205 g Unlock store block (cores)

28) = 6/315 Alternative entry to drum queueu routine
(29) = (1/313) Write to next empty sector

(33) = (5/203) Current program number

(34) = (1/327) Entry to preserve and reserve accumulator
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R314 continued R314/2

(35) = (3/327) Alternative entry to preserve and restore
. accumulator.
(38) = (10/323) Alternative entry of "duplicate block b to cores"
(39) = (27/323) Alternative entry of "duplicate block b to cores"
(40) = 7/ 201) Current SER base
(46) = 10/313) Drum check location
$41) = (6/201 ) Main program controls
47) = (1/201 ) Enter supervisor

Other parameters:

(1) = Entry address from one equivalence interrupt
(8) = Entry address from extracode "Read to Cores
(42) = Address of drum V store = %6002

(32) = Entry to record empty sector

(36) = Entry to find block location

$14) = Entry from Call to Cores and from drum queue
43; =  Botry from Read to Page P

(44) = Entry from Write to drum

Connections with other Routines

Entry a) at (1) from"Ton-egivalence Interrupt!, R311, via R201
B100: Digit 23: 1 if instruction O if operand
Digits 22-12: block number b (operand):
zero if instruction
Digit 1 = +1/+2 (irrelevant if instriction request)
Remaining digits zero.

Entry b) at (8) from extracode jump table "Read block b to cores"
B119: Digit 23: 1 if instruction, 0O if operand
Digit 22-12: block number b
Digit 11-0 irrelevant

Entry ¢) at (14) from drum queue routine on"Call to Cores'when drum
transfer is first in the drum queue
B102 = Block specification
B104 = Address of first entry

Entry e) at (36) to find the block location D
Entrys: B102 digits 20-14 = program number P
digits 12-2 = block directory lccation
relative to start of area reserved for programP
B110 = return address
B108 digits 12-2 = block directory location
Exit: B108 digits 12-2 = block directory location
relative to start of block directory. Remaining
digits zero.
B107 used as temporary working space,
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R314 continued - R314/3

) Entry £) at 15(21) +to initiate drum transfer

Entry ¢ B100 = Sector number, digits 11-1
Remainder irrelevant
B108 = Return address

Exits Read to cores drum transfer initiated and
drum check location cleared. B103, 106, 110
used as temporary working space.

number of sectors.
Otherwise as (f)
number of sectors.
7.0(rcad), 6.4(write)
otherwise as (f)

At 16(21) with B103

At 17(21) with B103
B110

It

i

Subroutiness

(a)

(e)

"Halt main program"
Entry (6/204) for block bmnot available
B108 = return address 3(8)
B109 = digits 22-12 =
Remaining digits zero.

Exit to 3(8/314)

"Store location and lock out"
Entry at (1/203) with
B109 digits 22-12 = block number b
digits 2-0 = 1
remaining digits zero
B110 return address

Ixit: PFither to return address with
. B108 digits 23

digits 20-14

digits 12-2

1

Program number P

block directory location

D of block b relative to the
start of the area reserved
for program P.

o

remaining digits zero or to program scanj
re-enter this SHER at T(8)

"Drum Queue Routine!

Entry at (1/315) B101 = O
B102 = P/D '
B103 = Entry of drum transfer routine (14/314)
Exit B104 = address of first entry
B102 = block specification

Entry at (6/315) to next drum transfer routine or to program scan.
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R314 continued R314/4

(f) "Change page address register"
Entry at (1/312)
B108 digit 23 = lockout digit
digits 22-12 = block number
remaining digits zero.

B109 digits 23-3 = page number
Remaining digits zero

B110 Return address
(g) "Program scan"

(h)  "Unlock store block"
Entry at (2) after drum transfer to core store
B109 digits 23-3 = page number
B110 return address

(i) "Preserve and restore accumulator"
B110 = return address.

Other connections:

a) Enters "duplicate block b to cores" at (10/323)
B110 = entry in block directory for block b
B102 = digits 20-14 = progrem number P
digit 13 = 1 for duplicate
digits 12-2 = directory position of block relative
to start of area for program P
directory position relative to start
of block directory
number of empty page P.
Remaining digits zero
B103 = 0 if b1 not allocated, non zero otherwise
b) Enters Yduplicate block b to cores" at (27/323)
B1C2 &s zbove
B109 digits 11-3 = number of page just read, remaining
digits zero.

1

il

B108 digits 12-2

B109 digits 11-3

c) Entered at 2(20/314) from "duplicate block b to core"
B109 digits 1103 = number of page -just read, remaining
digits zero.

d) Entered at —5(14/314) from "duplicate block b to cores" to enter
reguast to drum qusue.

B100 = P/D for b,
B102 = Digits 20-14 Program number P
Digits 13 1 for duplicate

Digits 12-2 Directory position of block b,
relative to start of arca for
progran P, :

Digit O operand/lnstructlon
Remaining digits zero
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R314 continued R314/5

c)

f)

g)

Entered at 3(14) from "Read to page P" with
B104 = address of ourromt eontry in drum queue
B109 = page number P digit 11-3. Remainder zero

Exit to program scan after initiating transfer.

Entered at (43) from "Read to page P with 0.4(25/314) = page
number of page occupied by block b.

Entered at (44) from "Arite block B" via learning program with
B109 = page number of block, digits 11-3.
Digit O = 1

Temporary working spaces Entry a, b, c: B100-110

Notes:

1o

3.

Two half words of subsidiary store
Block location table

BEntry 4 3 B106-108
Entry e B107-108

When the drum transfer routine is entered from the drum queue there
is always at least one empty page to which the required block is read.
If the page is in the operand half and an instruction block is to be
read, the learning program is entered to select a page in the
instruction half and after writing this page to the drum the transfer
proceeds. While the transfer is in progress, a page is chosen by

the learning program. When the read transfer is complete, the

chosen page is normally written to the drum to leave an empty page.

If when the read transfer is complete the chosen page is empty, the
write to drum transfer is omitted. If the chosen page had been
lock down another page is chosen by the learning program.

If a block had not been allocated previously, an empty page is
assigned, and is cleared to floating point zero (using the accumulator;
which is preserved and restored) or is left containing the previous
contents, depending on a switch set by an extracode instruction or,

in the case of supervisor transfer, depending on a digit recorded in
the drum queue entry.

If the block is in the core. store on entries (a) and (b), exit from
this routine without entering the drum queue. If the block is in
core store when the transfer is to be initiated, the block is un-
locked and exit is to the next drum transfer routine or to program
scan.

The "Current SER base" is changed to main program after entry from a
non-equivalence interrupt.

For non-equivalence, the main program is halted for block b not
available, and then block b is locked out. If there is also a halt
for drum queue full, the drum queue release will occur first. The
transfer is entered in the drum queue and the program restarted, and
produces another non-equivalence. This time, since block b is locked
out for read to cores, it exits to program scan and the program is
finally released when the drum transfer (read) is completed and block
b is unlocked. '

Similarly if the program is halted for block b locked out, it is
resumed "in supervisor" and block b is then locked out for read to
cores.
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R315: Drum Queue Routine R315/1

Purpose: To enter an item in the drum queue and begin dealing with it.
An alternative entry steps on the drum queue to deal with the next
item when one has been completed and there is a special entry for
when the drum queue if full. The routine deals with both ordinary
and priority entries.

Registers of Fixed Store: 62

Instructions Obeyed: 45 - 49 normally

Subsidiary Stores

Drum Queue: Each item occupies 5 consecutive half words.
The first four are in B100-103 on entry.

(B100) 0.0 Information on return, I/sector number/duplicate block/
page number

(B101) 0.4 Return address; digits 23-3 = address for return

nt

digits 2-1 = SER queue (10 top, 01 tape,
11 slow)
digit 0 = gero

Return address = O indicates not required.

1 if clear new block
digit 22 = 1 if lockdown required

. digit 21 1 if don't change timer
‘digits 20-14 = program number P
digits 12-2 = entry in block directory
relative to start of area reserved for
program P.

digit 0 = operand/instruction (1/0)

(102) 1.0 Block specification, digit 23

o n

(103) 1.4 Address of drum transfer routine, the entry of the routine
to deal with the next stage of this item.

2.0 Address of next entry
digits 23-2 = address of word 0.0 of the item to be
done after this item is completed relative to the start
of the drum quecue.,
digit 0 = 1 if there is an item in this space
= O if there is no item in this space
The last item contains the address of itself.

Address of first entry, one half word
digits 23-2 = address of word 0.0 of the item which
is in progress, relative to the start of the drum
queoue.

Address of last entry, one half word
digits 23-2 = address of word 0.0 of the last item to
be insterted in the drum queue, relative to the start
of the drum queue.
digit O 1 if the drum queue is not empty

0 if the drum queue is empty

ton
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R315: continued ' R315/2

Number of further entries, one half word

digits 233 = number of spaces for further items
to be inserted in the drum queue
digits 2-0 = gero.

If the "number of further entries"&0, the drum queue is full.

Parameters Used: (1) to (20)

~~
N

~
4

address of first entry

address of last entry

number of further entries

end of drum queue i.e. word 0.0 of the end space

in the drum queue relative to the start of the drum queue.
start of drum queue

NN
o
S
o

(20)

Cross References

&)

(1/202)  entry of "program scan"
(1/206)  alternative entry of "enter SER to queue'

I

(12% = (1/214) entry of "free program"
(15) = (1/213)  entry of "halt SER"
(17) = (5/201) T"current SER entry address"

Connections with other routines:

Entry at (1) to enter item in the drum queue w1th
B100~103 = item (as above)

(6) when an item in the drum queue is completed.

(13) for priority entry with
B100-103 = item
B1C2 digit 1 = 1
B105 digit 5-3 = measure of priority

(19) to halt SER or main program for drum queue full

Exit (a) %o the drum transfer routine for the first item with
B102 = block specification
Bi04 = address of first entry

(b)  to "program scan"

(¢) to "halt SER" with
B109 = 0 for drum queue full

Subroutines

(a) ‘"inter SER to queue"

B108 = information on return

BY09 = starting address of new SER reccrded in the drum queue
B110 = return address

Bi26 . odd

(b) "Free program"

B109 = O for drum queue full
B110 = return address
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R315:

continued R315/3

Temporary Working Space: B104-110, Bt

(::) Notes:

1.

2

When the drum queue is empty (indicated by zero in digit O of the

the "address of last entry'") digit O of half word 2.0 of each space
‘is zero to indicate no item in this space. The "number of further.
entries" is then 64 minus the number of allowable priority entries.

When the drum queue is empty the first item is inserted in the end
space of the drum queue and thereafter in spaces where there are
no items already working backwards through the queue.

If the drum queue is full the "current SIR entry address" is changed
and the STER main program is halted.

The priority entry to the routine occurs immediately after the drum
queue full test. If the drum queue is empty the instructions obeyed
are the same as those obeyed in the ordinary case. An item with
priority n is inserted after entry =n in the queue, the
appropriate links being set., If there are less than n items in
the queue the new entry is put at the end of the gueue.
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R316 /1

R316 : Read block b

Purpose : To do extracode drum transfers "read drum block b" by entering
the non-equivalence drum transfer routine,

Registers of Fixed Store : 4

Number of instructions obeyed : 4

Parameters used : (1) to (3)

Cross references

(2) = (1/201)
(3) = (8/314)

Connections with other Routines

fl
]

entry address from extracodes of "enter supervisor™
routine

Alternative entry to Drum Transfer Routine

Entered with B119 = block label b, digits 22-12
Digit 23 = O operand
1 instruction
Remaining digits irrelevant

Exit to Drum Transfer routine with B100 = digits 23-12 of B119 on
entry.
remaining digits zero,
Subroutine : Enter Supervisor, entered at (1) with B96 = return address
Notes ¢ The drum transfer is dealt with in the drum queue as a non-

equivalence drum transfer except that current program is not
halted,
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R317: Lose block b R317/1

Purpose: To do the extracode "lose block b" by vacating the entry in the
block directory and making the relevant page or sector empty.
Alternative entries lose block b as a subroutine of an SER.

Registoers of Fixed Stores 30

Number of Instructions Obeyed: 15 ~ 22

Parameters Used: (1) to (15)

Cross References:

(2) = (12/203) alternative entry of "store location and lockout"
(4) = (1/202) "program scan"

(5) = (35/203)  block location table"

(6; = (3/203) block status directory

(7 = (2/203 g block directory

(8) = (1/312 "change page address register"

?9) = (6/203 ; page directory

10) = (32/314 alternative entry of "drum transfer routine
(12; = (5/203 ) current program number

(15) = (1/201 ) enter supervisor

(11) = (5/201) SER entry address

Connections with other Routines:

Entry(a) At (1) for extracode: lose block b.
B119 digits 22 = 12 = block number, b
remaining digits irrelevant.

Iixit to program scan.

Entry(b) At (3) for subroutine; lose block b of the current program
B100 = return address, E
B101 digits 22 - 12 = block number, b
remaining digits zero.

On exit B102 digits 8-2 = program number P.
remaining digits zero.

Entry(c) At 1 (3) for subroutines lose block b of program P.
B100, 101 set as for entry (b)
B102 digits 8 - 2 = program number P.
remaining digits zero.

Exit to return address E.
B105 digits 12 - 2 = D, entry in block directory
relative to start of block directory.

Subroutines: (a) "enter supervisor"

Entry: B96 digits 23-3 = entry. address, E
digits 2 - 0 = zero.
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continued R317/2

(b) "Store location and lock out™

Entrys B108 digits 8-2 = program number, P
remaining digits zero.

B109 digits 22-12 = block number, b
remaining digits zero or digit 23 = 1
digit O = 1 and remaining digits zero.

B110 = return address.

(¢) ‘"change page address register™

EntrysB108 = %4
B109 digits 11 - 3 = page number, P
remeining digits zero.
B110 = return address

(d) "drum transfer routine"

Intrys B100 digits 11-1 = sector number, s
remaining digits zero
B110 = return address.

Temporary Working Space:

Entry (a) B96 B100 - 102, B105 - 110
Entry (b) B100, B102, B105 - 110
Entry (c) B100, B105 - 110

1/0“\ Notess

N 20Les
1e
20
3.

If the block is locked out the "lock out status", S is examined.

If S =23, 45 55 6, T it is changed to 7 and exit.
If S = 1, 2 the "current SER entry address" is changed

and the program is halted in supervisor until block b is unlocked.

If the block is not allocated and not locked out, exit without
doing anything.

If the block is not locked out and having been chosen by the
"learning program" is being written to the drum, the block
difectory and sector are vacated immediately. The "write to
drum" transfer is allowed to continue and when completed the
page is vacated in the normal way,
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R318: Call to Cores

R318/1

Purpose: A supervisor subroutine tc read dovm block b of program P

A

Registers of Fixed Store:

and lock it down if required.

49

Number of Instructiors obeyed: 12 to 32

Parameters Used: (1) to (19)

Cross References:

(4) = (11/213) alternative entry of "halt SER"
(5) = (12/203) alternative entry of "store location and lock out",
(6) = (14/314) alternative entry of "Drum Transfer Routine"
(1) = (17/204) special entry of Halt Main program
(8) = (35/203) block location table
(9) = (6/203) page directory
(10) = (8/303) page timers
(11) = (2/205 ) entry of "Unlock Store block"
(12) = (4/315 ) number of further entries in drum queue
(13) = (19/315) alternative entry of "drum queue routine!
(14) = (5/201 ) current re-entry address
(15) = (7/201 ) current SER base
(16) = (2/203 ) block directory
(17 = (5/203 ) current program number
(i>‘ Connections with Other Routiness
.

Entry at (1) with B109 digit 23

Entry at (2) with B108 Digit 23

0 if clear new block
block number, b

i

digits 22-12

digit 10 = 1 if lock down

digit 9 = 1 if don't change timer

digits 8-2 = program number P

digit O = 1 if operand,; O if instructions

B110 = Return address E, digits 23-0, if in core store.

1 if clear new block

mou

Digit 22 if lock down

Digit 21 = if don't change timer

Digits 20-14 = Program number P

Digit 13 =0

Digit 12-2 = directory location of block
relative to the start of the area
for program P, »

Digit 1 =0

Digit O = 1 if operand, O if instruction

Block location table set up -

B110 = Return address E, digits 23-0, if in core store.

Entry at (3) with Block location table set up

B108 as above only digit 1 = 1 (priority entry)
B110 as above ’
B109 = priority number
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R318: Continusd R318/2

Exit: a) To "Drum queue routira" a% (13)

B100 = information on return (dump addrecs ar initial B10O0O)
B101 = re-entry address (digits 23-3,0)

SER base (digits 2,1)
B102 = block specification

digit 23 = clear new block
digit 22 = lock down
digit 21 = don't change timer

digits 20-14 = program number P
digit 13 =
digits 12-2 = entry in block directory relative to
start of area reserved for program P
digit 1 = 1 if priority entry
' digit O = operand/lnstructlon
" B103 = entry (14) of drum transfer routine R314

b) To "Halt SER" if drum queue full via entry (19) of drum
queue routine with B100-104 unaltered.

¢) To Return Address B if block is in core store with
B100-104, B110 unaltered :

B109 = Page number digits 11-3; rest zero

on entry at (2) or (3) only B107, B109 are altered.

Subroutines

(a) "Store location and lock out"

Entrys B108 digits 8-2 = program number P,
remaining digits zero.
B109 digits 23=1 for halt requirement H
digits 22-12 = block number b
digits 2-0 = 1 for read to cores
remaining digits zero
B110 = return address

(b) "Halt SER" alternative entry (11/213) to preserve B100-104
Entry ¢ B110 = Return address

Exit Bi107 = Dump address

0o

(¢c) "Unlock store block", entry (2/205), to unlock block in cores

Entry s B109 digits 11-3 = page number
remaining digits zero
B110 = return address E

Ixit 2 To B with B109 preserved.
Temporary Working Spaces B100-110, Bt, Block location table

On exit to E when block in cores,
B100-104, B110 are unaltered.
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R318/3: continued R318/3
Notes:

1. When R318 entered at (1), the SER may be halted for lock out of
store block b when P # 0, provided the SER is based on the main
program. If P = 0, the SER may be halted if block b is not in
the one-level store, whatever the SER base.

2. When R318 is entered at (2) or (3), there is no halt for lock
out etc.

3. When entry is at (1) or (2), the SER mey be halted for drum queue
full.

4. For 21l entries, the SER is halted in the drum queue if the block
»is not in core store,

5. After all such halts, the SER is resumed at the re-entry address.
Digit O of the "current SER entry address" indicates whether Bi00-
104 or only B1CO are to be preserved.

6. Entry 3 causes a priority entry to be made in the drum queue,
B109 on entry giving the priority.

0 for IBM tape

.0 for Program change dump block
0 for N.E.P. tape

0 etec.

Te Only if the block is in core store is return made to address B
specified in B110 on exit. The extra digits are inserted in the
page directory and the page timers are set (T=-1, t=0) if lock
down. However, the operand/instruction digit is not changed in
this case. The drum queue is not entered. The lock out digit and
clock digit in the page directory, and the page address register
are set up by R205.
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R219. : Set page address register

Purpose: To set the contents of a page address register of a supervisor
block to a reserved block number.

Registers of fixed store: 9

Instructions obeyed: 9

Parameters used: (1) to (5)

(1) = entry address (see below)

Cross References:

(2
4
(5)

Connections with other routines:

35/203) bvlock location table
2/203) Block directory

?12/203; alternative entry to "store location and lock out"
(1/312) entry to "change page address reglster"

mnnou

Entry at (1)
Bl04 = return address
B103 digits 23 = lock out
digits 22 - 12 = reserved block number
remaining digits irrelevant.
Bl09 digits 22 - 12 = supervisor block number
remaining digits zero.

Al ternative Entry at l(l)

B108 dlglts 8-2 = program number P
remaining digits zero
2103, 104, 109 set as for entry at (1)
(B109 = block number)

Exit

B102 digits 11-3 = page number

remaining digits as in block dirvectory
Bl09 digits 11-3 = page number

remaining digits zero

Subroutines

(a) Store location and lock out
ntry B108 digits 8-2 = program number,
remaining digits zero,
B109 digits 22 - 12 = hlock number
remaining digits zero
B110 = return address

(b) Change page address register
Entry B108 digits 23-12 = new contents of PAR,
remaining digits zeroe.
Bl09 digits 11-3 = page number,
remaining digits zero.
B11l0 = return address,
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R319: continued R319/2

Temporary Working Space : B102- 110 Bt

Notes ¢+ 1. It is assumed that on entry to R319 the block is in
core store.
2. The block directory, page directory and block status
directory are not changed by R319 '
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R320 : Lose band b

R320/1

Purpose: To perform the extracode lose band b,

Registers of Fixed Store: 45

[,) Number of Instructions Obeyed:

Parameters used (1) to (15)

Cross References:

21/321) Start of "Read/Write sectors"
3/315) Last entry in Drum Queue
(2/315) First entry in Drum Queue

§20 315) Drum queue ‘

2/203)  Block directory

N
los]
~—
LI S

(5/203) Current program number
(9) (4/203) Program store directory
(10; (6/321) Bank directory
(11 (36/314) Alternative entry to Drum Transfer routine
(12 (5/204) Entry to Halt Hain Program
213 (lj/}l?) Entry to Lose Block
14 (4/247) Alternative entry to "Pass information to main

program't

Connections with others:

_ Entry at (1) from Extracode "Lose band b via fixed
store sequence :
N 121 91 0 (1/320)
N 121 126 0 (1/247)

"B122" = Band number, digits 10-~3. Digit 23-11 zerok

Exist a) to Re-entry program, jump to (4/247) with
Bl2l =0
Exit from thers to reset full recovery switch and
exit from Supervisor,

b) to Halt Main Program at (5/204) with
B10O9 = block label b digits 22-12 Remainder " -
irrelevant
B110 = current program no. digits 8-2
if sector in use in the drum queue,

Subroutines:  a) "Read/Write Sector B"
Entry at 2(1/321) with :
"B122" = Band number digits 10-3,
Digit 25-11 zero.
B126 digit 1,0 =1 0

Exit a) To Monitor (see R321)
b) To 1(1/320) with :
Bl02 = Absolute band number,

<:> digits 11~4.,
Remainder irrelevent
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R320: continued R 320/2

b) Drum transfer routine to find block directory location
Entered at (36/314) with
B102 = Prog, no. (20-14)
Direct locate rel. to start of area

- reserved for P (12-2)
() B110 = Return address

Exit

with B108

il

i

Directory location rel., to start of
block directory.

¢) Lose block
Entered at 7(14/317) with
BLO5 = Block directory location rol. to start
of block directory.
Bl06 = Contents of block directory location
B1l00 = Return address
Return with B105 unal tered.

Notes:
1. Routine is in main store

2. Entry is via R247 which sets full recovery switch in case
of halts and sets re-entry address; any halt causes repeat
of entire routine.

3, Exit is via R247 to reset the full recovery switch, As R247
also loads "Bl22", Bl2l is set to zero before exit.

s 4o If the band is involved in the drum queue, the program is
(“j halted for the first one-level store block involved in this
transfer, When this is unlocked, the routine is repeated.

1
)

Entries in the block directory of this program referring to
this band are vacated, the sectors are declared emnpty, and
the band directory entry of this band is set to zero.

16.7.62,
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R321/1

R321.: Read/Write K+l Sectors
Purpose: To perform the extracode read and write K+l 'sectors

Registers of fixed Store: 148

Nunber of Instructions Oneyed:

Subsidiary Store: The band directory consists of consecutive half-words,
one per band, Entry m for band m containg
Digits 20=14 program number
Digits 10-~3 program band number

Parame ters used: (1) to (36)

33)= error marker
34)= N-l where N is the number of bands
2

36) = band directory

Cross References

él/ZOlg Enter Supervisor

5/201) SER re-entry address

(5/203) Current program nuiber
(14/702) Monitor

El 203; "Store location and lockout®

nnrononounan

10)= (4/315) Number of further entries
gll = §12/315) Drum queue full entry to "drum queue Troutine"
12)= (1/315) "Drxm queue routine®
13 )= 7/203% Working space
(14)= 044(7/203) Working space
15)= 28/205) Working space
16)= (35/203) Block location table
17)= 0.4(8/203) Working space
18)= 0.4(11/226) Working space
19)= (5/202) Program scan exit
20 )= =3(14/314) M ternative entry "drum transfer routine"
(21)= (3/315 Last entry in drum queue
(22)= (5/315 End of drum queue
23 )= (20/315) Start of drum queue
24)= (2/203) Block directory
26)= (36/314)  Alternative entry "drum transfer routine"
27)= 16(21/314) Alternative entry "drum transfer routine®
28)= (30/314) A ternative entry "drum transfer routine®
29)= (1/312 "Change page address register®
30 )= (2/329 Alternative entry "remove lock down!
31)= (1/205 "Unlock store block!
32)= 6/315 M ternative entry "drum queue routine®
§35 = 1§1/320; Lose band
36 )= 2/315 M ternative entry “drum queue routine!
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R321: continged R321/ 2

Connections with other routines

Entry at (1) from read/write K+l sectors with

<“’ Bl19 digits 22-12 = b
v , 20 =X
B122 digits 10-0 =S
B126 digits, 1, O = 00 read or
= 0l write

Entry at 2(1) from lose band (R320) with B119, 122 as above
B126 digits 1,0 = 10 for lose band.

Subroutines:

(a) "lonitor", enter with
BLOO = (33), error marker parameter
and Bl26 odd

(b) “Store location and lockout" enter with
B110 = return address
Bl09 digits 22-12 = b, first block label

5-3 = K, one less than number of block
2-0 = L lockout reason
23 = H, halt requirenent

Exit with
Bl09 digits 22-12 = b+4+K
Bl08 digits 20-14 = liain program number P
12~ 2 = Block directory location of block b

C relative to start of the areareserved -
- for program P
23 =1
remaining digits zero
B107 digits 2-0 = S previous lockout status of b.
remaining digits zero
"Block location table" Half word i holds location in block
directory of block b+i relative to
the start of the block directory in
digits 12-2, remaining digits zero.
(¢) Enter at (18/315) of drum queue routine to halt SER for
drum gueue full
(d) Enter at -3(14/314) of drum transfer routine to enter item
in drum queue and return to program scan
Bl02 = block specification
digit 23 = O do not clear new block
22 = 1 lockdown required
21 = 0 change timer
20-14 = program number P
12- 2 = entry in block directory relative
to start of area reserved for
- program P
) 0 = 1 operand
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@

S
o/

R321: continued : R321/3

(e)

(£)

(g)

(h)

(i)

(3)

Notes:

Enter at (36/314) of drum transfer routine to find block
location with
B102 digits 20-14 = program number P
12- 2 » block directory location
relative to start of area
reserved for program P
Bl10 = return address

Exit with B108 digits 12-2 = block directory location
relative to start of block directory.
Remaining digits zero.

B10O7 used as temporary working space.

Enter at 16 (21/314) of drum transfer routine to read K+l
sectors with
B100 =S  (11<1), other digits irrevelant
Bl03 = K+l ( 4-2), remaining digits zero
B108 = return address

and  at 17(21/314) to write K+l sections with
Bl10 = 6.4

and B100, 103 and 108 as above.,

i

Enter at (30/314) of drum transfer routine to exit to drum
' queue routine with BL03 = return address

|

Change page address register with
BlO8 digits 23-12 = new contents of PAR
B1Oo9 v 10-3 = page number
B110 : = return address

Enter (2/329 ) of remove lock down with
B104 = return address
B1l09 digits 11-3 = page number
Remaining digits zero
Exit with B109 digits 11-3 = page number
Remaining digits zero

Enter unlock store block at (1/205) with
B109 digits 11=3 = page number
digits 23-12,0 = zero '
Bll0 = return address
Exit with B109, 110 preserved.

K+l entries are inserted in the drum queue to read the
blocks to store then a further entry deals with the mul tiple
transfer; associated with this entry is a dummy entry in the
queue which contains the number of blocks to be $ransferred
and their locations in the block directory (D).

No account is taken of whether the band is already in use,
Before losing a bend however, the drum queue is checked for
nultiple sector transfers. If these concern the band to be

lost then the band is not lost till the transfers are completed,
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R321: continued

R32144

3. 'The three types of entry in the drum queue aze:
a) Ordinary Entry

Word 0,0
0.4
1.0
1.4
2.0

Zero

Zero

Block specification (see above)
Return address

Link to next queue entry

b) Multiple Sector Entry

Word 0.0
0.4
1.0
1.4
2.0

c¢) Dummy Entry

Work 0.0

0.4

1.0
1.4
2.0

Read/write (23), Sector number (11-1)
Zero

Link to dummy entry

Return address + 0.1

Link to next queuve entry

D, (0,23-13), Dy (12-2)

D, (0,23-13), etc.

etc.,
etc, : :
Program number (20-14), K(4-2), 1(0).
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R322: Drum transfer complete interrupt R322/1

= Purpose: To enter a drum transfer routine at the address specified in
<v) the first entry of the drum queue.

Registers of fixed store: 7

Number of instructions obeyed: 7

Parameters Used: (1) - (5)

Cross References

(2) = (2/315) = "address of first entry"

§3; = gzo 315) = start of drum queue

4} = (2/201) = entry address from interrupt of "enter supervisor®
(5) = (10/313) = drum check location.

Connections with other routines:

Exit to drum transfer routine with
Bl04 digits 23-2 = address of first entry

Subroutine "Enter supervisor®
~ Entry with B112 = entry address (using interrupt
control)
Exit to entry address (using extracode control)

L/ Temporary Working Space:; B104, 112

Note: The "drum check location" is set negative by this routine.
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R323/1
R323 ¢ Duplicate block to core

Purpose: To perform the extracode to duplicate store block b to form
block ba in the sore store.

Register of Fixed Store: 72

Number of instructions obeyed:

Parameters Used: (1) to (31)

Cross References:

55?/203) "block location able"
(3/3

(5) = 17) alternative entry of "lose block b"
gs = (6/201) "Current SER entry address"

7) = 12/205§ al ternative entry of "“store location and lock out"
(9) = (14/314) alternative entry of "drum transfer routine
(11) = (3/205) alternative entry of "unlock store block"
élZ = (20/315) start of drum queue
13) = (6/315) alternative entry of "drum queue routine"
(14) = (36/314) salternative entry of "drum transfer routine"
§l6§ = 52}/314) alternative entry of "drum transfer routine"
17) = (1 327; "preserve and restore A routine
(18) = (3/327 alternative entry of "preserve and restore A"
(19) = (1/312 change page address register routine
gzog = é2/205 "alternative entry of "unlock store block"

21) = (3/303% "page timers"

(22) = (6/203) ‘t“page directory™
éz} = (2/203) "block directory"

24) = (25/314§ drum transfer working space
(25) = (30/314 alternative entry of "drum transfer routine!
(26§ = §3l 303) alternative entry of "Learning program"

(31) = (1/201) ‘“enter supervisor"

Connections with other routines

Entry At (1) with

Bl19 digits 22 « 12 = block number of bl

Ba digits 22 - 12 = block number of b2

digit 23 = instruction/operand

Exit to main program via "program scan'
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R323: continued

At (10) with

R323/2

B10O = block directory entry for bl

Bl02

B108

B109

At (27) with
B102

digits 20-14
digit 13
digits 12-2

digits 12 = 2

digits 113

program number P
1 for duplicate

block directory position of bl

relative to start of it's program
area (BD of b, relative self)

= blocking directory positioﬁ of bl

relative to start of block
directory (BD of b, relative BD)

number of empty page, remaining
digits zero.

digits 20 - 14 = program number P
3 =

digit 1

1 for duplicate

digits 12 - 2 = BD of b, relative self

1

At (30) from R331 to copy P, to P, (P2 empty) with

B10O9
B108

BlO2

B100O

Bl06 = return address

1

digits 11 - 3 = page humbei P

remainder zero

digits 12 = 2 = block directory location of P

remainder zexro

2

relative to sbart of block 1

directory

digits 20-14 = program number of block occupying

page Py

digits 11 -~ 3 = page number Pl

remainder zero

Re turn with

B109 = page number Pl

B100,102 unal tered
(25/314) = page number P,

Subroutines

(a) "Enter Supervisor"
with B96 = entry address
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R323: continued R323/3

(v) "Lose block b
Entry with BL0O - return address
BlOl digits 22 = 12 = block number b
digit 23 = instruction/
operand remaining digi® zero

2

Exit with Bl02 digits 8 - 2 = program number P
remaining digits zero

(¢) "Store location and lock out"

with Bl08 digits 3 - 2 = program number P
B109 digit 25 = 1 for halt requirement
digits 22-12 = block number b, or b2
digits 11 = 1 for duplicaté _
digits 2=0 =1 for read to cores
remaining digits zero
B1l1l0 = return address.

(d) "Unlock store block"

Entry At (3) for block on drum or not allocated with
B108 digits 20-~14 = program number P
digits 12-2 = BD position relative BD
remaining digits zero
Bl1l0 = return address.

(e) "Preserve and restore A"
with Bl10 = return address

(f) "Change page address register!
with B108 digits 22-12 = block number
renmaining digits zero
Bl0O9 digits 11-3 = page number
remaining digits zero
B11l0 = return address

(g) "Drum transfer routine®

Enter at (36) to find block direetory position
with B102 digits 20-14 = program number P
digits 12-2 = BD position relative self
B110 = return address
Exit with B108 digits 12-2 = BD position relative BD
remaining digits zero.

(h) "Learning Program"

Entry with Bl09 digits 11-3 = page just read for b
remaining digits zero
B11l0O digits 23-3 = return address
digit O = just read
Exit with B109 digits 11-3 = chosen page
remaining digits zero

2

16.7.62,



R323: continued R323/4

Other Connections: Drum Transfer Routine

At =5 (14) %o enter in drum queue
with B10O digits 20-14 = program number P
digits 12-2 = BD position for b2 relative self,
remaining digits zero.
B10l digit 23 = operand/instruction
remaining digits zero
B102 digits 20-14 = program number P
digit 13 = 1 for duplicate
digit 12-2 = BD position of b, relative self
digit O = operand/instruction
remaining digits zero

At (21) with B100, 102, 109 as for entry at (10) to R323

At -2 (30) after copying via the accumulator
with BL09 digits 11-3 = page number just allocated for b2
remaining digits zero
Bl10 digi®23-3 = (30)
digit 0 =1 for just allocated.

At (30) after reading from drum (via learning program)
B109 digits 1l-3 = chosen page
remaining digits zero.

Temporary Working Space B96, B100-103, BL08-110
Drum transfer working space (25/314)

Netes
1, The main program will be halted "in supervisor" if either
blocks b, or b, are locked out it may also be halted by the
drum quetie routine and "drum transfer routine"

2. Block b, is lost and then "duplicate bl" is always obeyed
via the“drum queue. :

3. If b, is not allocated this routine leaves both b, and b
not J’alloca.ted.. If b, is on the drum it is read %o core’
store to form b,. If % is in core store it is compiled to
the empty page via the Zccumulator to form b2.
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R324: Rename block b, as block b, R324/1

Purncse: To perform the cxtracode "rename b1 as block b2"

Registers of Fixed Store: 36

Number of Instructions Obeyed: 29-36

Paramcters Used: (1) to (14)

Cross References:

(2) = (1/203) Entry of "store location and lock out"
(5) = (5/203) Block location table

(6) = (5/203) Current program number

(1) = (5/201) Current SER entry address

(8) = (3/317)  Alternative entry of "lose block b"
(9) = (2/203) Block directory

§10) = (1/202) "Program scan"

1) = §6/203) Page directory

(12) = 1/312) "Change page address register”

(13) = (3/203) Block status directory

(14) = (1/201) "Enter supervisor"

Connections with Other Routines:

Entry: B119 digits 22-12 = block number b
remgining digits irrelevant
ba digits 22-12 = block number b

remaining digits irrelevant 2

Exit: To main program using main control, via program scan.
Subroutines: (a) Store location and lock out

Entrys B109 ?igits 22-12 = block number b, or b
remaining digits zero (or digit 23 = digit 0 = 1
if locked out in order to halt in supervisor

Exits B107 = leck cut status, S
B109 = unchanged

(b) "lose block b" at (3)

Entry:s after checking that b2 is not locked out.
B100 = return address
B10t1 digits 22-12 = block number b2
remaining digits zero.

(¢) Change page address register

B108 digit 23 = O
digits 22-12 = block number, b2
remaining digits irrelevant
B109 digits 11-3 = page number
remaining digits zero.
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R324s continued R324/2

Temporary Working Space: B96, B100-105, B108-110

Notes:s

{
~/ 1.

2'

<

If either b, or b2 are locked out the program is halted
in supervisor.

If b1 is not allocated, b2 is lost and nothing further is
done.

The timers for the "learning program" for b2 are set to the
timers for b1 '
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R327 : Preserve and restore accumulator, R32]/1

Purpose s A subroutine of an SER to preserve the double length
accumulator and clear it to floating point zero. An
alternative entry restores the double length accumulator,

Registers of fixed store s 10

Number of instructions ohsyed ¢ 5

Parameters used : (1) to (3)

(3)
(2)

alternative entry address (see below)
address of "block location table" = (35/203)

non

Connections with other routines s

Bnter with B110 = return address

(a) at beginning to preserve and clear A
(b) at (3) to restore A

Notes:

1. The accumulator is stored in three words beginning at
full word address, 1(2)

2. The SER using this subroutine must not be halted between
preserving and restoring the accumulator,
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R328 : Duplicate write ‘ R328/1
Purpose : To perform the extracode "duplicate write"

Registers of fixed store : 8

Number of instructionsobeyed : 8

Parameter Used s (2) and (99)

(2) = (1/324) "rename block b"

(99) = extracode working space

Connection with other routines :

Entry with B119 digits 22-12 block number by
digit 23 instruction/operand
Ba digits 22 - 12 = block number b2
remaining digits zero

1]

Extracode (a) "rename block bl
Entry with B119 & Ba as above
B127 = return address
Exit on main control

(b) "duplicate block b to cores"
Entry by extracode instructions with
B119 digits 22 - 12 = block number bo
Ba digits 22 - 12 = block number by
digit 23 = instruction/operand

Temporary Working space: one half word of extracode working space‘
B9l - 93

Notes:
1. The extracode (a) is entered by a direct jump on extracode
control, the extracode (b) is entered from main control by
the extracode instruction.

2. On exit B121 digits 8-2 = 93 and B119 = Ba
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R329 : Remove lock down.

Purpose : To remove the lock down digit from the
the page timers T = 3, t = O,

Registers o

f fixed store ¢ 13

Number of instructions obeyed s 13

Parameters

used ¢ (1) to (7)

Cross refer

(1) = entry address (see below)

creces ¢

(12/203) Alternative entry of "store locat
(35/203) Block location table.

(3) =

(4) =

(5) = (2/203) Block directory

(6) = (6/203) Page directory

(7) = (8/303) Page timers
Connections with other routines

Entry at (1)

B104 = return address
B109 digits 22-12 = supervisor block nunmber
remaining digits zero,

Alternative entry at 1(1)

B108 digits 8-2 = program number P
remaining digits zero
B109 digits 22-12 = block number,

ative entry at (2)

Altern

Exit

B104 = return address
B109 digits 11-3 = page number
remaining digits zero,

B109 digits 11-3 = page number
remeining digits zero.

Subroutine :

Entry

Store location and lock out.

]
°

B108 digits 8~2 = program number
remaining digits zero
B109 digits 22-12 = block number
remaining digits zero.
B110 = return address.

0 oyvrrm oy~
ermor

aer Warhiv e Qoae o
STV HdE LY e Bpace s

B108 - 110

R329/1

page directory and set

ion and lock out"'
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R331: Read %0 page P . | R331/1
Purpose: To perform the extracode instruction 1170 "Read to page Pn

~ Registers of Fixed Stores 57

)

Number of Instructions Obeyeds Maximum 52

Parameters useds (1) to (24)

Cross References:

(2) = (35/203) Rlock location table
(3) = (5/201) SER Re-entry Address
24) = (1/203 ) Entry to "Store location and Lock Out
5) = (1/315 ) Entry to Drum Queue Routine
(6) = (20/315) Drum queue ,
(1) = (36 314% Alternative entry to Drum Transfer routine
(8) = (2/203 Block directory
(9) = (6/318 ) Alternative entry to Drum Queue Routine
(10) = (2/205 ) Entry to Unlock Store Block
(11) = (5/203 ) Page Directory
(12) = (1/711 ) Entry to Monitor Page Locked down
(13) = (3/205 ) Alternative entry to Unlock Store Block
(14) = (1/302) Entry to Find Empty Page
(15) = (30/323) Alternative entry to "Duplicate"
(16) = (14/314) Alternative entry to Drum Trancfer Rouktinoe
(17) = (1/201 ) Enter Supervisor :
- (19) = (25/314) Drum queue working space
(> (20) = (1/312 ) Tntry to Chenge Page Address Register
e (21) = (43 314) Alternative entry to Drum Transfer Routine
(22% = (3/303 ) Alternative entry to Update Timers
(23) = (8/303 )  Page Timers
Connections with Other Routines
Entry s At (1) with B119 = b digits 22-12 Remainder irrelevant
/B121_/ p digits 11-3  Remainder irrelevant
Exit (a) To drum gueue routine (1/315) with
B10C = p digits 11-3. Remainder zero
Bi01 = O :
B102 = Digit 23 =1
Digits 20 — 14 = Program number
Digits 12 = 2 = Directory lecation of block b
relative to start of the area in the
bleock directory reserved for the
' current pregram
Digit 0 = 1
: Remaining digits zero
B103 = Link address (18)
Tntry at (18) from drum queue routine with
/") B104 = Address of current entry in drum quewe
&\, B103 = Block specification (asB102 above)
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R331: continued R331/2

Exit (b) To next drum transfer, entering R315 at (6), via R205,
if block b already in page P

(¢) To "monitor page locked dovm" if pege p locked down, with
B109 = Page number p digits 11~3. Remainder zero
B107 = Program number P digits 8-2
Block b is unlocksd and the program made free if it was
halted for block b Before exit.

(d) To drum transfer routine R314 at 3(14) if block b on drum,

with B104

B109

Address of current entry in drum queue

page number p digits 11-3. Remainder zerc.

Page p is empty at this stage, but the page
directory and page adclress register are not reset.

|-

(e) To make empy page and continue to next drum transfer if b in
cores, with subsidiary store 0.4 (25/314) holding page number
of page originally occupied by block b.

Subroutines:

"Enter Supervisor" : FEntered at (1) with B96 = 2(1/331)
Ixit to this address

Entered at (1) with
Retum addrass

Digit 23=1, digits22-12
remainder sero

Digit 23=1, digits20-14
program lo.,

digits 12-2 = block directory location
of b relative to start of area reserved
for current program

Remaining digits zero.

"Stare location and Lock Oub!
B110
B109

on

63 80

b, digit O=1

1

Return with B108 Current

i

00

or to program scan
or to halt mein program in supervisor for block b

"Drum transfer routine" ¢ Entered at (36) to find block directory
location of block D
with B102 as for exit (2)
B110 return address
Return with B108 = hlock directory location relative %o

the start of the block directory digits
12-2.
Remeining digits zero.

"Unlock Store Block" : Intered at (2) to unlock block in cores with

B109 = Page number P or page number of block
CLiFito 1 1"3

B110 = Return address
Entered 2t (3) to unlock block on drum
with

B108 = Program number digits 20-14
Location of b in block directory relative
to start of block directory, digits 12-2

B110 = Return address

Return with B109 unaltercd.
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R331: continued o o . R331/3

"Duplicate" : Entered at (30/323) to copy from one page to another
a) To copy P to an empty page P! if P is not empty
Entered with B109 = page number P! digits 11-3
remainder zero,
B10% = block directory location of P
relative to the start of the block
directory, digits 12-2, Rest zero.

B102 = program number of block occupying
page P digits 20-14.
Rest irrelevant.

B110 = page number P digits 11-3. Rest zero

B106 = return address

Return to return address with
B109 = page number P
B100, 102 unaltered
Block directory of page P updated, now referring to !

b) To copy b to empty page P.

Entered with B109 = page number P digits 11-3 rest zero

B108 = block directory location of b
B102 = program number of b
B100 = page number of b

Return to return address with
B109 = page number of b
(25/314) = page number P

"Find Empty Page": Entered with B110 = Return address
B108 digit 0 = 1 (any stack
Return to return address with B#09 = page number P!
of empty page, digits 11-3
B100, 102, 104 unaltered.

"Update Timers's tered at P(3/303) with B110 = Return address
Return with B104 unaltered.

Notess

1. The program will be halted if block b is already locked out; if the
block is not locked out already, it is locked ocut with S = 1 (read
to cores). The program may then be halted if the drum gqueue is full.

2. An entry is always made to the drum queue, irrespective of the
initial location of block b.

3. When the item is obeyed in the drum queue the following action occur

a) Immediate exit if b already in page P

b) Exit to monitor if page P is locked dovmn

c) If page P is not empty, it is copied to an empty page via
the accumulator )

d) If block b is on the drum, it is recad to page P

e) If block b is in core store it is copied to page P via
the accumulator and the previous page occupied is made empty.
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B331:

4.

5e

continued ' R331/4

If action 3(c) occurs, the page address register of the previous
empty page is set to ¥4, whatever the initial contents of the P. A.R.
~of page P. The page directory of P is oopied across.

The page timers are updated when the entry is obeyed from the drum

queue. When blccks are copies to or from page P in core store, the
timers T are copied, and t+ = O for the new block.
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R332 : Clear blocks.

Purpogse ¢ To set the "clear blocks" switch.

Registers of fixed store 3 5

Number of instructions. obeyed : 5

Parameters Used : (1), (2) anda (3)

Cross References :

(2)

0 (5/203) program number
3

(4/203) program store directory

||

Connection with Other Routines:

Entered at (1) from extracode 1167 with

B119 digit 0 = O Clear store‘blocks not required

= 1 Clear store blocks required

Remaining digits irrelevant,

R332/1
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R333: Write/Release block b R333/1

Purpose: To perform extracode "Write block b to drum" and "Release block
b" by entering an item to the drum queue or setting a digit in the
page timers for the "learning program".

Registers of Pixed Store: 41

Number of Instructions Obeyed: 15 to 58

Parameters Used: (1) to (19)

Cross References:

(2) = (1/201 Enter Supervisor

53) = (5/201 SER Entry Address

4) = (1/203 Store location and lock out

(5) = (35/203) Block location table

6) = (2/203) Block directory

7) = (3/203) Block timers/status directory

8) = (1/202) Program Scan

9) = (4/315) Number of further entries in drum queue
(10) = (1/315) Entry of Drum Queue Routine

§11) = (2/304) Alternative entry to learning program

12) = (1/205) Unlock block in cores

(13) = (36/314) Alternative entry to Drum Transfer routine
514) = E6 315) Alternative entry to Drum Queue routine
15) = (3/205) Unlock block on drum

(16) = (9/313)  Number of drums

(1) = (2/313) Table of empty sectors

(18) = (44/314) Alternative entry to Drum Transfer routine

Connecfions with Other Routines

Entry at (1) with B119 = b digits 22-12. Remaining digits irrelevant
B126 digit O = O (write), 1 (release)

Exit (a) to program scan if block on drum

(b) to "unlock store blocks" at (2/205) with
B109 = page No. of block b digits 11-3 remainder zero
B110 = program scan
if realease or dum queue full.

(¢) to "Drum Queue Routine" at (1/315) otherwise with
B101 = 0 '

B102: Digit 23 = 1
Digits?20 - 14

Digits12 - 2

Program number P

Block directory location of b
relative to the start of the area
reserved for program P

Remaining digits zero.

B103 = Return address (19/333)

o
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R333: continued R333/2

Entry at (19) from drum queue routine with

B104 = Address of currcent entry in drum queue

(f\) : B102 as on exit tc darum queue routine.
N LA .
Exit (d) to "Unlock Store Block" aJG (3/205) if block on drum with
B108 = Program number P digits 20-14
Location of b in blOC’ ¢irectory relative to the start
of this directory. Digit 12-2.
B140 = Alternaiive entry to drum queue routine (6/315)
(e) to (6/315) after setting write digit if there is no empty sector.
(£f) to drum transfer routine at 44/314) otherwise with block
unlock and B109 = Page nwaber of block (digits 11-3) via
learning program.
Subroutines:
"Store location and lock out"
Entry at (1/203) with
B109 = block label b digits 22-12
digits 1 =1 (L = 2)
remaining digits zero
. B110 = Return address
Return with B108 = Program numbher, digits 20-14
Block directory location relative to the start
- of the area rescrved for this program,
{ ) digits 12-2

digit 23 =
Remaining digits zero.

The program may be halted in supervisor, and exit may be made to
program SCan,

"Drum transfer routine™ to find block location.

Entry ab (36/314) with
B102 as in exit (c)
B110 = Return addrcss

Exit with B108 = location in block directory relative to the start.

"Inlock store blocks"

Entry at 1/205 with B109
B110

Exit with B109 preserved.

Page number
Return address

it

Temporary Working Spaces B96, 100-103, 105, 108-110

16-7o62



R333:s

Notess

1e

2.

3.

continued R333/3

If the block is on the drum, nothing is donec.

If "release" or if the drum queue is full, no entrj is made to
the drum queue, but the "Write to drum" digit in the Page Timers
is set to 1.

When the itemis dealt with in the drum queue, no transfer takes
place if the block is on the drum. If there is no empty sector,
the write to drum digit is set to 1. Otherwise the drum transfer
routine is entered to write this page to the drum, after un-
locking the block.

If the block has not previously been defined, it becomes defined
but unallocatad to a sector or page.

The "write to drum" digit is set by entry to R205 at (1) with lock
out status S = 2.

The block timer Y is reset when the block is written to the drum by

a special entry to R304 without first updating the timers, and may
therefore be in error.
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