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ATLAS SUPERVISOR AND FIXED STORE ROUTINES

This document contains annotated programs of the Atlas Fixed
Store and Supervisory Routines,

It should be used in conjunction with the Volume which contains
an overall description of the routines and their relationships to

each other and alsc the volume containing the routine specifications,

As all the programs dre not yet available this document will
be corrected and supplemented from time to time,
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PBA
EBA
WBA
SBA

LBA

TBA

cU

D

TCR

TQ

R400/1

MACNETIC TAPET ROUTINES - ABEREVIATIONS

Present Block Address, read from the magnetic tape V store
Expected Block Address, used to check the PBA

Wanted Block Address, used during search orders

Stop Block Address, used to check if the tape has stopped
Leading Block Address (always non zero)

Trailing Block Address (always zero)

Current Order, or order beiﬁgvprocessed

Following Order, or order waiting to be processed when the CU
is completed and the store is ready

Deck Directory, a flip flop register

Lrror Directory, a £lip flop register for tape errors and faults
Tape Control Register

Tape Queue

Location of most recent TQ entry for this channel.
m is contained in the DD

Location next TQ entry to be processed for this channel.
p is contained in the CU.

1/10/63



R4CO/2
{:) R400: Tape Flip Flops in Subsidiary Store

The following two fiip flops are contained in the CU locationss

CU not complets f£lip flop-

Set when a tape order is placed in a CU location.
Reset when the order has been successfully completed,

Supervisor exit flip flop

Set by the main supervisor.
Reset on successful completion of the order, on entry to R217.

The following two flip flops, in the DD location, are for the
purpose of ensuring that the total number of possible long interrupts,
which may have to be entered in an SER queue is not more than two entries
per channels

Clear last flip flop

Set when a tape order has been successfully completed, but the
tape has not been stopped. Reagst by the clear last long interrupt
routine.

Prepare next flip flop

Set, if the clear last flip flop is set, when testing whether to
enter the prepare next routine. Reset by the clear last long
interrupt routine.

The following two flip flops in the DD locations are to test either
whether to initiate the next tape order and start the tzpe after coming
back from the Organise store subroutine R414, or whether to initiate the
next tape order as soon as the current order has been successfully completed,
without stopping the tape.

Tape in-ugse £lip flop

Set when the tape is started moving.
Reset when the tape has stopped, after successfully completing

a tape order.

Store ready flip flop

Set when the store is ready for the next tape order.
Reset when the next tape order is initiated.

1/10/63



RA00/3
RA00: continued

The following two flip flops are for the purpose of ensuring that
if a LBA, forwards, or a TBA, reverse, is encountered, then another BA
interrupt should occur within 0.1 sec:-

P Set at a LBA, forwards, or TBA, reverse

Reset at a TBA, forwards, or LBA, reverse

F2s Set by the clock interrupt, if P is set

Reset at a TBA, forwards, or LBA, reverse

Note that if P{ and F2 are both set when a clock interrupt occurs
then the transfer is ended and control of the tape passes to the monitor,.
This, however, does not apply to Orion tape.

Location F3

This location is used to record the clock reading of the time
when either a start tope order or a stop tape order is written to the
TCR. It is rcsct as soon as a BA interrupt occurs. If the clock
interrupt routine finds that F3 has not been resct after a certain
interval of time, it is assumed either that the tape has failed to
respond to start or stop order, or that BA interrupts are failing
to register.

Tape Counters in Subsidiary Store

CE:s This counter is used after slowing down a long search from
fast speed to normal speed. It counts consequentively
sequenced LBAs, in order to determine when normal BA interrupts
are assumed to occur, The counter is also used when aligning
the tape to the EBA. It counts the number of changes of
direction of %ape movement required to align the tape to EBA = PBA.

CTs Number of scconds on a fast speed scarch before it has to be
slowed down to normcl speed.

CQs Number of blank spaces in the tape queue. Note that this counter
must be presect, probably at 15.4. Otherwise, no tape order can
be processed.

CR: This counter is contained in the CU location. It counts the

number of times the current order has been repeated, due to
crror conditions.

1/10/63



RA00:

Smeteresmaaere.

Read Fwd.
‘Read Rev.
Write
Skip Fwd.
Skip Rev.
Search

Rewind

CU not complt.

Orion
Snp. Exit
i

Counbter CR

Clear last
Prepare next
Tape in usc
Store ready
CE

Digits in Tape Working Store (continued)

Tape Order (Qp, FO, CU)

35 34 33

R400/4

47 46 45144 43 42|41 40 39 29 28 27126 25 24
R SK WRT
7z g
27 2
N 7
9 | e Z
RN BN
@ ) 7z %
Z =z iz
| Z
Z 7
@VW AL
79 120844
ZZZ
Deck Directory (DD)
47 46 45|44 43 42§41 40 39 35 34 33 32 31 30-29 28 27126 25 24
Z
Z
Z
Gz AZ
7/: ////'.// L// —
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® R400/5

1

R400:  Digits in Tape Working Store (continued)

Error Directory (ED)

23 22 21420 19 18(17 16 15114 13 12411 10 918 7 6}54 3210

Write Crisis ’ % _ @
7

& 7—-
Read Crisis 7 }Z
e
Parity 3 /’ — @
Parity 6 =
Checksum 7

512 Words

frite not raosct

Read not regsct %

LBA E
Q Iroxr %
TBA Error r//

Beg. Tape i/—/j
Bnd. Tape @
Dir. foult |7 i
Spd. foult ]
Read Bias frult ‘ 2
Deck Foil Rosct

N

N
|
N

Non Eguivalencs

N

o
Counters L
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R401

R401s B.A. Interrupt Entry

Whenever a B.A. interrupt occurs from magnetic tape this routine is
entered. It stores the following information from the subsidiary store
and the tape V-store into B registerss PBA, EBA, TCR, CU, DD. It also
resets location F3 and the BA interrupt LaM. The routine then transfers
control to an interrupt routine, which has been preselected by the supervisor
or monitor programs. The main B.A. interrupt routinesinclude the followings

1. RA02 B.A. interrupt routine

2. R403 Tape stopped interrupt routine

3. R404 Alignment of tape to EBA

4. R405 Calculation of EBA after an off channel search

5. R500 (Txit) if BA interrupts are to be ignored

Registers of fixed store 10
Instructions obeyed 10
B registers used 111-116, 123

1/10/63



O R202:

RA02/1

B.A. Interrupt Routine

The B.A. Interrupt routine deals with the B.A. interrupts as they

occur from a magnetic tape, which is moving under normal operation. It
is entered from the B.A. interrupt entry routine R401 ot one of two entry
locations. One entry corresponds to the LBA, and the other entry
corresponds to the TBA

2.

3.

4.

6'

The routine accomplishes the following:

Checks the PBA = EBA. If there is any discrepancy, the routine
records an error in the error directory, and stops the tape.

At a LBA; forwards, or TBA, reverse, it sets flip flop bit P

to indicate that another BA interrupt is expected within 0.1 sec.

At a TBA, forwards or LBA, reverse, it resets flip flop bit ™.

It also resets flip flop bit F2, which has been set by the clock
interrupt. Note that if both F{ and F2 are set when a clock interrupt
occursy it indicates that a BA interrupt has failed to register. If
this should occur, the transfer is ended and control of the tape is
passed to the monitor. This, however, does not apply to Orion tape.

t a LBA, forwards, or TBA, reverse, the CU is tested. If the CU is

a write order, then the "Write" digit is set in the TCR. If the CU

is a read order, the TCR is tested to ensure that the "Start Read at
next BA" digit is set. If it is set, then the "End Read at Next BA"
digit is written to the TCR, otherwise, an error is recorded in the
error directory and the transfer is ended, but the tape proceeds to the
next B.A. interrupt before further action is taken. If the CU is a
search, the WBA is compared with the EBA, and action to proceed, or
stop the tape is taken accordingly.

At a TBA forwards, or LBA, reverse, the TCR is checked for certain

error conditionsy; such as check sum error, not 512 words in a block,

write digit not reset, according to the order that has just been completed.
Also the parity 3 and parity 6 errors are examined. Any errors which
are indicated are recorded in the error directory, and the tape is

stopped.

At a TBA, forwards, or LBA, reverse, if the tape order just completed
was a read or write, but not on Orion tape r=ad order, and no errors
were found, then the corresponding entry in the PAR is altered to
prevent it from interfering with any following tape transfer order.

At TBA, forwards; or LBA reverse, if the next tzpe order is ready
then it is moved into position to be processed, and the corresponding
entry in the PAR is set to enable the page to accept the transfer.
Hence, successive tape orders can be processed without stopping the
tape. This, however,; is not done when the tape either is in monltor
controly, or is an Orion tapec.

1/10/‘6'3
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R402/2

R4023 continued

Te

8.

At a TBA, forwards, or LBA, reverse, either the routine exits to the
clear last long interrupt, R412, if the previous tape order was a read
or write order and the tape is procecding to the next tape order with-
out stopping, or the routine exits to main control.

At a LBA, forwards, or TBA reverse, either the routine exits to the
prepare next long interrupt, R411 if there is space in the SER tape
queue, or the routine exits to main control, setting a flip flop bit
in the DD to indicate that as soon as there is space in the SER tape
queue, the prepare next long interrupt can be entered.

If the tape has to be stopped, then the routine writes the clock

reading into F3 location,; to indicate that a stop B.A. interrupt
is expected within a certain period of time.

Entry R401 BA Interrupt entry
Bxit 1. R411 Prepare next long interrupt
2. R412 OClear last long interrupt
3. Main control
Fixed store registem 124
Instructions obeyed varies from 15 to 50 in normal operation

B Registers used 111-117

1/ 10/6.3



RA03
RAO3: Tape Stopped Interrupt Routine

The tape stopped interrupt routine is entered from the BA interrupt
entry R401 at the next BA interrupt afler a stop order has been given to
the tape. To determine whether the tape has stopped it compares the PBA
with the value stored from the previous BA interrupt. If there is no
change, it is assumed that the tape has stopped.

If it is assumed that the tape has stopped, the routine then enters
the long interrupt start tape routine R413. This does not apply, however,
if the tape is endeavouring to align itself to stop before EBA=PBA. In
this case, the tape is either restarted again moving in the opposite
direction, or the monitor routine is entered, devending on whether the
tape has been restarted less than or more than five times, respectively.

If it is indicated that the tape has not stopped, the routine checks
to determine if the TCR is set to stop, and informs the operator accordingly.
BA interrupts, which may occur after the tape has indicated that it has
stopped, are ignored.
Entry: R401 BA Interrupt entry
Bxits 1. R419 Start tape long interrupt
2, - Failed to find EBA ~ftor 5 abttempts

3. - Failed to stop

4. - TCR not set o stop
5e Main control
Number of fixed store registers 30

Maximum number of instruction obeyed 16

B register used 111-116, 123

1/10/6.3 '



R404

R404s Alignment of Tape to B.B.A.

This B.A. interrupt routine is used in conjunction with the tape
stopped interrupt routine by the main store monitor program when it is
desired to align the tape to stop just before PBA = EBA, where the EBA
remains unchanged.

Successive PBA's are checked at each BA interrupt until one is found
equal to the EBAy, when the tape is moving in reverse. The tape is then
stopped. This search for the required PBA is repeated, if necessary, up
to five times before indicating that the recuired PBA cannot be found.

Entrys R401 BA interrupt entry

Exitss 1. (5/402) of BA interrupt routine

2. Main
Number of fixed store registers 17

Maximum number of instructions obeyed 12

B register used 111-116, 123

1/10/63



R405
R405: Calculation of E.B.A.

This BA interruph routine is used after the tape has been brought
back to normal speed frum fasbt cpeed towards the snd of a long off channel
search, It defermines when BA interrups occur normally, and calculates
the EBA.

The value of the EBA is taken as the value of a certain number of
consecutively sequenced, and checked PBA's, After having determined this
value for the EBA, then BA interrupts will normally be processed by routine
R402.

Entrys  R401 BA interrupt entry

Exit Main control

Number of fixed store registers 24

Maximum number of instructions obeyed 10

B registers 111-116, 123

1/10/63
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R406
R406s  Deck Failure Interrupt Routine

The deck failure interrupt routine identifies whether the deck failure
was caused by a read or write crisis, or by the tape being stopped on the
metal backing, or by a mechanism failure, It then deals with the interrupt
as follows:s

If the interrupt was caused by a read or write crisis, the routine
exits to (1/407). Otherwise it writes "End Transfer" to the TCR of the
effected channel, resets the timers and tries to reset the interrupt.

If the interrupt cannot be reset, the tape is stopped and disengaged,
and the operator is informed. There should be no further BA interrupts,
but if any occur, they will be ignored.

. If the interrupt has been reset, and it is found that the metal backing
digit is set in the TCR, then the routine exits to (1/416), the metal
backing long interrupt routine.

If the interrupt has been reset, and the tape is not at the metal
backing, then the tape will not be stopped. An error mark will be written
to the ED of the channel concerned, and the tape continues moving until the
next BA interrupt occurs,before further action is taken.

Entrys from deck failure interrupt

Exitss 1. 1/407 Read and Write Crisis

2. 1/416 Metal backing long interrupt
3. R419 Deck frilure cannot be-resetd

4. Main

Number of registers of fixed store 34

B registers used 111-113, and 123

1/10/63
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R40T

R407: Parity 3 & 6 Read & Write Crisis Time Interrupt

Parity 3 interrupt occurs if an incorrect parity is detected in the
core store page in the directory, when reading from tape, or writing to
tape. There is no indication given as to which channel was affected.

The routine, therefore, has to examine the TCRs of all channels to
determine which are processing read or write orders. If a channel is
processing a read or write order, the transfer is ended, and an indication
is made in its respective ED that there has been a parity 3 fault. If a
channel is not processing a read or write order, and indication is made to
its respective ED to stop the tape from processing further tape orders for
the duration of the parity 3 monitor program, which will be called in after
all the tapes have been stopped.

The read and write crisis interrupts occur if the word transfer between
the tape co~ordinator and the central computer is not met within the crisis
time of approximately 13 microseconds. This causes a deck failure interrupt,
which transfers control to this routine. t 1s treated in the same manner
as a parity 3 interrupt.

Parity 6 interrupt occurs if an incorrect parity is dectected in the
tape co-ordinator when writing to tape. The buffer parity fault digit is
set in the TCR of the effected channel. The routine examines the TCRs of
all channels, and if any channel has the buffer parity fault digit set, its
transfer is ended, and an indication is made in its respective ED that there
has been a parity 6 fault. The other channels remain uneffected.

The parity 3 and parity 6 interrupt routines are combined into one
routine, but they have different entry points as indicated below. The
routine ends by resetting the interrupt in the V store and returning control

t0 main. The BA. interrupt routine will then identify and deal with the
fault accordingly.

Entrys 1. Parity 3 interrupts

2. Parity 6 interrupts

3. Deck failure interrupt
Exits Main
Registers of fixed store 30
Instruction obeyed T6

B registers 111-116, 123

1/16/6.3
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R411

R411:  Prepare Next Tape Order

e

The prep-re next tepe order routine is either entered as 2 long
interrupt from the first BA interrupt after initiating a tape order, or
it is entered as an extension of the basic order to tape queue routine,
RA21. Its purpose is to determine if the next tape order for the channel
concerned can be updated and then initiated without stopping the tape on
completion of the current tape order. This can be done if the tape order
does not involve a change of direction, nor is it a search, nor a rewind,
nor an Orion tape order, nor a supervisor order. If none of these
conditions apply then the order is moved into the FO position and the
organise store subroutine, R414, if required, prepares the corresponding
page of core store to accept the transfer. If the order is a composite
orders that is; more than one block is involved, then only one part of it
is moved to the FO position. When the next BA interrupt occurs, if the
.organise store routine has prepared the corresponding page of core store
and if the current tape order has been successfully completed, then the
tape order in the FO location can be initiated by the BA interrupt routine
without stopping the tape.

Parts of this routine are common with routines R412 and R413
Entry: R402 BA interrupt routine
R421 Basic order to tape queue
RA12 Clear last tape order
R413 Start tape routine
Exit: R202 Main
Subroutine Useds R214 TFree program
R414 Organise store blocks
Registers of fixed stores 72

B registers used 100-110, Bt
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<:> R412: Clear last tape order

The clear last routine is entered as a long interrupt from the
BA interrupt routine after the completion of a read or write order, if
the next tape order has been initiated without stopping the tape. The
purpose is to remove the lockout and lockdown digits from the page
involved during the previcus tape transfer.

Entry: R402 BA interrupt routine
Exits R411 Prepare next tape order
R202 Main

Subroutines Used: R205 unlock store block
Registers of fixed store 14

B registers used 1C0-110
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R413/1

R413: Start Tape Routine

The start tape routine, R413, is a preselected routine entered either
as a long interrupt from the tape stopped interrupt routine, R403, or as
an extension of the placing of a tape extracode into the tapes queue routine,
R421. There are three parts to this routine: the clearing up of the previous
tape order, the updating of the next tape order, and the initiation of a
tape order by writing to the TCR.

The part concerned with the clearing up of the previous tape order
begins by testing the ED and if there are any errors recorded in it, the
routine exits to R419.

Next, the current order just completed is examined, and if it has not
been marked as having been completed successfully, then it will be initiated
again.

If it has been marked as complete, and it was a read or write order,
then the lockout and lockdown digits from the PAR of the pages involved in
the transfer will be removed before proceedinge Also, if the order was
marked as a supervisor order, then subroutine R217 will be entered before
Proceeding to update the next tape order. :

The updating part of this routine begins by examining if there is a
tape order waiting to be processed in the FO location. If there is, then
the order is either moved to the CU location and initiated, if the core
store pages concerned are ready for the transfer, or the routine will exit
to main control, and the order will be initiated when the store is readye.

If there is no tape order waiting to be initiated, the next order in
the tape queue for the channel concerned is extracted and either moved to
the FO location, if it is a read or write order, where it will wait until
the corresponding pages of core store are prepared, or moved directly to
the CU location, if it is a scarch or skip or rewind order, and initiated.

If there are no further entries in the tape queue for the channel
concerned, the routine exits to main control.

If the tape queue should be marked as full, and the updated entry has
left a space in the queue, then the tape queue full indication will be

removed, and those programs which have been held up because of this will be
freed.

The initiating part of the routine writes the necessary digits to the
TCRy correspending to the CU, and then reads them back again to ensure that
they have been written correctly, before starting the tape. Also on starting
the tape, the clock reading is written to location F3.
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R413/2
R4143: continued

Except in the case of search and rewind orders, all tape orders are
initiated by extracting the corresponding digits from the CU location and
writing them directly to the TCR.

In the case of a search order, the direction in which the tape has to
move is determined from a comparison of the WBA with the EBA; and its initial
speed of motion is determined from the distance between the WBA and the EBA.
If this distance is greater than 200 blocks, the tape is started at fast
speed, if not, it is started at normal speed. The length of time, which
a tape is to remain on fast speed during a search is calculated, and stored

to the nearest second in counter CT, allowing one second for every 23 blocks
beyond 200 blocks.

In the case of a rewind order, the following digits are written

directly to the TCR: end transfer, end read, normel read bias, fast speed,
start, reverse, disengage. : '

Entrys R403 Tape stopped interrupt
R421 Basic instruction to tape queue
Exits Main control
Three times repeat monitor R419
TCR read back incorrect before start, machine monitor

Write permit not present on a write order, program
monitor

Subroutine Used: R217 Enter SEC

R214 Free Program

R205 Unlock store block

R411 Prepare next tape order
Registers of fixed store 118

B register used: 100-110
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R414/1
R414: Organise store blocks for tape

Purpose: An SER to call blocks to core store for transfers to or from

magnetic tapes and to set the page address registers for a tape
transfer,

Register of fixed store: 62

Instructions obeyed: Supervisor block : 33 + entry to (1/318) + entry to

R312
Program block s 45-56 + entry to (2/318) + entry to
R312

Multiple program blocks 3 Around n times one program block
for n blocks

Parameters used: (1) to (19)

Cross references:s

(2) = 55/201) SER re-entry

(3) = (7/201) SER base

4) = (52/400) Following tape order (type spec)
(5) = 0.4(52/400) Following tape order (store spec)
(6) = (53/400) Deck directory

(M = (35/203) Block location table

(8) = (2/203) Block directory

(9) = (1/318) Call to corcs

(10) = (2/318) Call to cores

(11) = (36/314) Find directory entry

(12) = (32/314) Lose sector

§13) = (1/312) Set PAR

14) = (1/218) Step directory reference

(19) = (15/411) Return address

Connections with other routines

Entered at (1) from tape routine with B100 = channel no. (digits 5-3)
rest zero

Exit to (19/414)with B100 = Channel no.
Block (s) locked down in core store. Page address
registers set for channel, forward or reverse,; if
tape stopped.
Otherwise, digit 14 inverted.
Page number of last block transferred in digits
23-3 of (52/40C), digits 2-0 unaltered

Subroutiness
a) "Call to cores" (i) IEntered at (1/318) if supervisor block with
B109 = block label (22-12) digits 23, 10, 9, O = 1

(lock down, operand, no timer
B110 = return address.
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{i)

R414:

continued

R414/2

(ii) Entered at (2/318) if block of object

program with
B108 = Directory location relative to start of program,

p 12-2. Program number p20-14

Digits 22,0 = 1 (lock down operand)

Rest zero
B110 = Return address
Block location table = BD position relative to
start of BD

Exit to resume at re-entry address with B100 preserved if block

on drum or drum gqueue full

Exit to return address when in core store with B109 = Page no.,

B100~-104 preserved.

b) Find directory entry:
Entered at (36/314) with

B102 = Prog. no. (20-14)3 B.D. entry relative to
program start (12-2)
B110 = Return address

Exit to return address with B107 = Program number (8-2)

Lose sector:

B108 = Directory entry relative to start of BD

Bntercd at (32/314) with

B100 = sector number, digits 11-1
B110 = return address

Exit to return address with B109, B101-104 unaltered

Set page address register:
Entered at (1/312) with

B108 = llew contents of PAR, digits 23-12
B109 = Page no. digits 10-3
B{10 = Return address

Exit to return address with B109 unaltered

Step directory reference:
Entered at (1/218) to step back at 1.1 (1/218) to step
forwards with B107 = Prog. no. (20—14)

BD entry relative to start of program
area (12-2)
Remainder irrelevant

B110 = Return address

Return via R203 with

B108 = Prog. no. (20-14)
BD entry of next block relative to
start of program area (12-2)
p23 =
Rest zero
B105-109 altered.

Temporary working space: B101 - B110, Bt
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Notes:

1.

continued R414/3

On entry to this routine, the "following" entry in the tape
queue for the chamnel holds either.

b (p22-12), rest zero if a supervisor block. Otherwise
program no. (p21-15).  Block directory location relative
to start of area for program (p13-3), No. of blocks less
1 (p2-0) (always zero for Atlas) p23 = 1.

On exit the contents are changed to page number (p23-3),
p2-0 unaltered. KXo other tape directory is altered by this
routine.

If the block is required for a read transfer from Atlas tape
and is on the drum, it is "lost" before being called to core
store, thus avoiding one drum transfer. This does not apply
for an Orion transfer, which may not use the whole block.

If the block is a supervisor block, the "dont change timer"
digit is set in the Page Directory, irrespective of the block
label,

The P.A.R. are set as follows for channel n
Atlas tape, forward, tape stopped *TTn0 §Orion *TTn1 ete)
oo " tape moving *¥[Tnd (" *TTn5 ¥7Tné)
n " backward,tape stopped *¥TTnT (" *TTn6 *7Tn5)
" " " tape moving *TTn3 (" *7Tn2 *77Tni)

P.A.R. contents are also set to these values.
Digit 1 of the deck directory reads O if the tape is stopped,
1 if moving.

%0 00 oo o0

The current SER base is set to 0.1 by this routine, and the
re—entry address is altered.
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R416: Metal Backing Routine

The metal backing rouvtine is a long interrupt routine entered from
the deck faiiuce routinc, R406, if the interrupt was caused by the tape
stopping on the metal backing at the beginning or at the end of the tape.

If the tape, which has caused this interrupt is on channel T and is
being addressed, then the routine exits to the addressing routine.

If the tape is in the process of a search order, and this interrupt
occurs, then the deck timer is set for two seconds, and the routine exits
to main, The tape will be restarted again moving in the opposite
direction, fromone to two seconds later, by the one second clock interrupt
routine. The first expected BA interrupt will be preselected as a LBA.

If neither of the above cases has caused this routine to be entered,
then it is assumed thet there has been a mechanism failure, and hence the
routine will disengage the tape and inform the operator accordingly.

Entrys Deck failure interrupt routine R406

Exitse 1. Addressing routine

2. Main control -

3. Mechanism failure

Registers of stores 15

B registers used: 100-102
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R419/1
(:) R419: Tape Error Repeat Routine

- i

Whenever tlic =uait teps routine, 43, is entered, the ED of the
chennel sorceind is ewzirinsd, If there are any errors or faults recorded
- in it; control is transterrzd to the tape error repeat routine. This is
e wain store monditor coutine., IF exanines the aigits, which are set in
the ED; one at a time, to identify the type of error or fault which has
occured; and then either exits to a monitor routine, or initiates a procedure
which wil. repeat the current crder to sec if the error can be cleared.

The deck faults which cause this routine to exit directly to the machine
monitor R400; include the following:

1« Write digit not reset in the TCR after a write transfer (F7)

2. Read next BA not set at the first BA interrupt at the beginning
of a read transfer, or not reset at the end of the transfer (F8)

3. Failure to clear a tape error after several repeats of the
current order (F9).

The program faults which cause this routine to exit directly to the
program monitor include the followings

1« Beginning of tape

If the Htape has been stopped because the program has referred
to block 0, then this routine will space the tape forward to stop
between the TBA of block.0, and the LBA of block 1, before entering
the program monitor. However, if the supervisor wishes to refer
to block O, it can do so by setting EBAY1 at this time. :

2. End of tape

If the tape has been stopped because the program has referred
t0 block 5,000 thon this routine will space the tape backwards to
stop just before the LBA of block 5,000 before entering the program
monitor. However, if the CU is a search orders; the routine will
not enter the monitor, but instead the WBA will be compared with
the last EBA, to detcrmine if the block is on the tape. If not :
it indicates that it is a short tape. ‘

3+« Thirteenth bit set in FEBA
This bit may have been set by the supervisor in order to

stop the tape at the next LBA. In this casey the EBA will be
&;> made equal to the PBA;, and the tape restarted.
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19: continued

The deck errors which cause the currenht order to be repeated include
the following, which are tested in this sequence:

1o

2.

LBA error

TBA error

Checksum failure

Not 512 words transferred

Deck failure has occured and was reset immediately

Parity 6

The repeat process is accomplished by altering the EBA so that the
tape can be realigned to stop just before the block where the error had
occured, by the alignment of tape EBA routine, R404. The ED is cleared,
and the tape restarted. When the tape has been realigned, the start
tape routine, R413, will aubtomatically re-initiate the order.

A three bit counter in the CU location determines how many times the

CU has been repeated.

If it should reach a certain maximum, say 7 ( it can be altered to any

number up

to 7), then the routine exits to the machine monitor k402, %o

indicate that the error has not cleared itself.

Deck

errors which occur in block O are not repeated, but instead the

routine exits directly to the monitor.

Other tape errors recorded in the ED, which cause this routine to exit to

special routines, include the parity 3 error and the read and write crisis

errors.

Entrys R413 Start Tape

Exit:

Machine monitor
Program monitor

Main control

Registers of stores 96

B registers useds 100-105, 109
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R421

R421: Basic Order to Tape Queue

This routine finds the deck number, allocates and locks out
the associated store blocks if necessary, of a basic tape order and
then places the order in the tape queue linking it with the previous
order for the same channel. If the tape queue should be full when the
order is given, then the program affected will be halted.

The basic order to tape queue routine is entered directly from the
extracode vector of basic tape orders. There are nine of these orders:
search, read forward Atlas tape, read forward Orion tape; read reverse
Atlas tape, read reverse Orion tape, write Atlas tape, skip forwards, skip
reverse, and rewind. These orders can be simple or composite. A simple
order involves only one block from tape. A composite order involves up
to eight blocks from tape.

If the order should be a search, a test is made to check if the WBA
is on the tape. If not, the program is monitored. Also, if the tape is
in variable length mode, the variable length operations are ended before
starting the search.

The order is then placed in the tape queue together with its block
directory entry or WBA, according to the type of order involved, linked to
the previous order for the same channel,

The routine exits either to prepare next long interrupt, or tc start
tape long interrupt, depending on whether the tape should be marked in the
DD as in use or not, respectively.

Entrys Transfer vector of basic tape extracodes

Exits R411 Prepare next tape order

R413 Start tape routine

R213 Tape queue full
Subroutine Used R221 Find deck number

R203 Store location and lock out
Register of fixed store 100

B register used 100-110, Bt, 91, 92, 96, 97
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17)

=7)

25)

R450
(0) = #3560

1z1, 100,
113, 100,

121, 103,
1ci, 110,
113, 110,
121, 126,

121, 100,
113, 100,
121, 100,

121, 101,
113, 101,
121, 1206,
45564741

*45435301

121, 109,
i21, 100,
114, 100,
121, 100,
121, 110,
121, 126,
121, 109,
121, 108,
147, 109,
113, 100,

113, 109,
121, 100,
113, 100,

121, 126,
121, ico,
101, 101,
127, 101,
214, 126,

121, 100,
101, 1ot

127, 101,
215, 126,
124, iol,

113, 101,
121, 126,
121, 100,
113, 100,
121, 109,
121, 126,

OOO'OOOOQOOO“OO

NN
- - “ - - - -

OCOO0OOOOO0OO0

0,7¢167)
C.4(23)
4(0)
(5/203)
1.44277
(17/204)
0,1
(7/201)
440)
(23)
5.4(9)
2(562)

*47450144
*27

o
0,2
7(53/4C0)
7

(1/2¢2)
(1/216)

64.3
(0]

(0/204)
(5/204)
(6/202)
(40/451)
2C(7/204)
(1/202)
2,7¢6C)
21*6003
256
5{0)
0.4(60)
15%6003

-

kR

(24)
3¢o)
2(62)
*00004
15*6003
0.7¢25)
1(23)

£450/4.

[EXTRACCDE AND INTERRITPT ROUTINES

[Set link when engaged
[Set link

[Programme No,

[Store program No,

[Halt main program

[set current SER Base
[Return from print routine

[print ‘cngage deck #°

[engage d

Leck 4

[set Deck Allocation Directory

[1mmediate link to prog scan
[wait for deck engaged

[Programme No,

[Exit to program scan

[Set to print 'modify deck'
[pick up TACR

[Jump if deck not modified
[get to print "permit write'
[pick up TCR

[Jump if writing permitted

IPrint

[pDisengage deck
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%4) 121, 109, o, - #350612001
121, 110, 0, 20y
121, 26, o, (1/318) [Lock down interrupt routines
121, 100, 0, (1/202)
113, 100, 0, 5.4(9) {Set return from print routine
121, 1co, o, (3)
113, 100, 0, (1c2) {Set link to tape SER's
121, 100, o, 0
211, 126, 100, 4 [Enter addressing
165, 101, 100, 0.2
215, io1, 101., -2 [Allow for block ©
122, ic1, o, 50
121, ico, o, 0 [pick up modifier
121, 126, 0, (160) [Enter re-addressing
&4) 121, 104, o, 3(¢0)
121, 109, 0, *2501
121, 126, o, (1/329) [Remove lockdovn
101, 100, 0, 7.4(24)
214, 126, 100, (109 [Jump if in fault mode
101, 101, c, 2(750) [rick up last address
124, 101, 0, 0,1
121, 106, o, 2(0)
121, 126, o, 3(73) [convert to decimal
113, 103, 0, 2(690)
121, 100, o, 4(0)
113, 1co, 0, 5.4(3)
121, 100, 0, (60)
121, 126, 0, 24(62) [Print no, of blocks
L0Y) 101, 100, C, 21:+500C3 [pick up TACR
127, 100, o, 256
214, 126, 1co, 27) {Jump if deck not modified
121, 1co, o, 2.5(G0)
121, 101, 0, 32(0)
113, 101, o, 5.4(9)
121, 126, 0, 2(62) [Print 'ummodify decl!
121, 1ce, o, *GOC0412
113, 100, o, i5*60C3 [pisengage deck
121, 109, 0, 0,7¢107)
121, 126, 0, 1(23) [wait for engage
58 *51444556 / *G45140851 [identifi
*45620101 / o fer
0 / 01010101
0 / 0
*00445163 / *55576556 [¢ismoun
*04016441 / #0045 - It tape
35) 121, 100, o, 11,6¢(60) [Monitor - 'short blocks'
121, 126, o, 1(33
43) 121, 100, o, 0,6(60) [Monitor ~'too many faults'®
121, 120, o, 1,1(38)
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28) 121, 100, o, 2.6¢(60)  [Monitor - 'too many faults!'
121, 101, o, *0082452 [set fast wind discngage
210, 101, 126, *C000452 [Change to disengage if on leader
113, 104, o, 15%6003
113, 0, c, 7.4(24) [set routine in 'fault mode?
121, 101, o 84
113, 101, o, 5.4(9)

121, 126, o, 2(62) [Print
A) 121, 100, o, 0
113, 100, o, 0.4(46) [Store length for pass 1
[sTART PAsS 1
121, 100, o, 60
113, 1co0, 0, (n0) [set timer
121, 100, o, (10)
113, 1co, 0, (92) [set BA iink
121, 100, 0, 50
113, 10, c, 511,4(3)
113, 0, o, 1,4(n0)
121, 100, o, 2
113, 1co, 0, 15%6C03 [Reset write
121, 101, 0, " 0,1
113, 101, o, 0.4(90) [Set DM count
121, 100, o, (70)
113, 1c0, 0, (o1) [set end of tape link
121, 100, 0, 511.4(3)
122, 100: c, (99)
113, 100, e, 1(q0) [8et error count
113, 101, 0, 3*6 {Inhibit Interrupts
121, 100, 0, *00002625
113, 1co, o, 216003 [set TACR
121, 100, o, *C026054
113, 100, o, 15%6003 [start deck
113, 0, o, 3%6 [Permit interrupts
121, 100, o, *01210047
&2) 113, 100, c, 15.44(60)
121, 100, o, 13.3(60)
113, 100, o, 7.4(0)
113, 126, o, (5/201)
121, 101, o, (8>
121, 110, 0, 2(0)
121, 126, o, (1/220) [Reserve teleprinter
113, 126, 0, (5/201)
121, 108, o, 0,1
121, 109, 0, 0
i1z21, 110, c, 2(0)
121, 126, o, (1/240) [Print text
113, 126, 0, (5/201)
121, 109, o, 2.1
121, 110, o, 2(0)

) 121, 126, o, (3/240) {New line
121, io1, o, (3
121, 110, o, 2¢0)

121, 126, 0, (2/220) [Free teleprinter
113, 126, c, (5/201)
i21, 126, 0, (1/2402)
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70)

)

101,
101,
127,
214,
165,
214,
122,
113,
iz1,
114,
i21,
10z,
217,
120,
124,
114,
121,
163,
214,
121,
120,
164,
127,
113,
122,
113,
113,
121,
121,

100,
102,
100,
126,
101,
126,
102,
100,
126,
100,
ici,
101,
1286,
101,
102,
1c1,
126,
103,
120,
103,
101,
103,
r,
101,
102,
103,
102,
100,
103,
101,
1c4,
104,
104,
101,
126,
126,
103,
101,
ic4,
104,
1c4,
194,

G4,
103,
104,
101,
1oy,
101,
101,
104,
101,
1e4,
104,

0,4(20)
1(50)
~1
(71)
0.4
44e)
O.4
(99)
(71)
(n0)
12z
o9
5¢0)
12
G.4
(99)
(71)
0.4
(72
12

o

1

-2
(99)
Q.4
1$310))
1{c0)
0.4
o

3(50)
*7417036
0

o
e}
-1,7(0)
=7€(0)

*001403
*00C401

Yy

@

o

(oo N

*00177777
*001774

P
L/

oo

o

L450/4

LEND OF PASS 1

A2
[Adjust if-odd LDM at end

[set to erase last fow feet

ITime in 8- bit chs,

[Time elapsed in O-bit

[ime elapsed in secs

IMax, no, of Bi's



c

78)

73)

74D

121,
122,
121,
121,
104f
104,
201,
124,

122,
216,
121,
113,
121,
113,
101,
127,
213,
124,
113,
124,
113,
101,
214,
121,
121,
121,
121,
121,
1cz,
124,
216,
104,
125,
215,
124,
202,
121,
211,
121,

nlo
n1000

100,
100,
101,
102,
101,
102,
126,
102,
101,
101,
101,
ic1,
101,
1c2,
102,
102,
102,
126,
100,
100,
100,
1co,
100,
100,
100,
1co,
1co,
100,
100,
101,
126,
1006,
102,
103,
104,
108,
101,
105,
120,
101,
103,
104,
103,
126,
105,
126,
126,

- e

. % W

(oo NeNeoNeINoNelNe!

Y
@)
O

~

o
. e -

O~
=
-

O'.OOOOHOOO

O B
O'o
N

H
101,
10z,
105,
105,
104,
1c2,
101,
126,
106,

25
o)

(39)
(20)
(n2)
(76)
(s1)
1.(90)
Cod
*777777
*0C0006
21%6003
*0012002
15%6003
1.4(90)
(753
(©3)

1

C
0.1
-0.1
(74
0.1
-2(C)

74)
O

2

o
-3(0)
o
=4.7¢0)
o)

nlco
O

45075

[store last address

IJump if short blocks

[start deck
[{No, of bad blocks

[Binary to decimal
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£9) 113, 103, o, 5¢50)
iz21, 100, o, 4€0)
113: 1003 Oy 504(9)
121, 1co, o, 5(60)
121, 126, o 2(62) [Print n faults
121, 100, o (1/202)
113, 100, o 5.4€9)
73) 121, 100, o, *01.220045
121, 126, 0, (62)
[END OF pASS 2
75) 101, 100, o, 511,4(3)
104, 100, o, 511(3)
122, 100, o, 5o
215, 126, 100, (4) [Return to pass 1 if B missed
34) 121, 101, 0, 40 :
113, 101, o, (50) [Set timer
113, o, o, 2.4(50) [set BBA = 0
121, 102, 0, (30)
113, 102, o (92) [Set BA link
121, 101, 0, 50
113, 101, o, 511,443)
113, o, o, 1.4¢50)
113, o, o, 0,44(90) [Set BM count
121, 100, o, {77)
113, 100, o, (01) [Sct end of tape link
121, 100, c, 511,4(3)
122, 100, o, (1))
113, 100, o, 1{20) [set error count
121, 1co, o, C,1
113, 100, o, 3*6 Lrnhibit interrupts
121, 1co, o, *00002525
113, 100, o, 21%60c3 [set TACR
121, 1co, o, *0026004
113, 1co, 0, 156603 [start deck
113, 0, o, 3*6 [permit interrupts
121, 100, o, *01230045
121, 126, o, (62)
[END OF PASS 3
) 101, 1o0c, c, 2.4€g0)
122, Loo, o, 0,1
101, 101, o, (c2) ,
210, 126, 104, 79) [Jump if last interrupt not TBA
106, 100, o, 2(90)
215, 120, 100, 79) [Jump if EBA out of step
121, 100, 0, 511.4(3>
123, 100, o, (€ss))
iec1, 101, o, 1(90)
ici, 102, 0 054(50)

’
214, 126, 102, (41¢e).
168, 103, 101, 0.4
2143 126’ 103: 5(0)
122, io1, 0, 0,4
113, 101, o, - 1(g0)
113, 102, iot, (99)

t10, 6964



20)

121,
114,
10i,
110,
126,

121,

““ W e w e

O ..O”O‘”O‘O«O o O"‘O QOO0 OCO

“

-

OPOOOOO

©

2(0)

(99)
1,4{90)
2(c0)

o}

%)

(40)

(o2
511.4(1)
83)
1{g0)
(8o

(91}
*000001325
21*6003
*0012012
15%6003
*012400C45
(62)
2048%4
(92)

(4

(g1)
*000C0525
216003
*0052012
15+8003
*01250045
(62)

2.,44(g0)
(81)
(92)
(40)
(31)
21%6003
C.2
(83)
1(g0)
51L.4¢1)
&)
842

{g0)
o4
1.4400)
o

CNOOO

51i1,4(1)
(83)
(99)
83
0,4
=3(0)
“JO

L4580/9

[Adjust last address

[yump 1f errors in pass 3

[start deck

[rast rewind

[END OF pASS 4

[Return to pass 3 if EBA # O
[Return to pass 3 if expecting LBA

iReturn to pass 3 if addr fault set

[Exit if no errors

{Adjust last address

{store bad block count

fcopy list

{160.6,64



S

1.00)

o)

113,
121,
122,
1214,
i13,
iz23,
101,
122,
102,
124,
214,
i25,
163,
183,
113,
203,
121,
217,
113,
1214,
200,
124,
113,
1z4,
113,
113,
1232,
124,
124,
104,
200,
113,
iz21,
1i3
121,
113,
i21,
113,
121,
113,
121,
121,

ioi,
104,
101,
10z,
0z,
103y,
icz,
102,
10z,
103,
126,
102,
102,
ioz,
102,
126,
126,
126,
103,
103,
126,
103,
103,
101,
101,

101,
101,
100,
100,
126,
100,
100,
100,
ico,
1c0,
ic0,
100,
100,
100,
100,
126,

0.4(101)
511(3)
(99>
026
511(1)

%*

511.4(1)
C.d
511(1)
2

1c(0)
0

o

o)
0,4(59)
2{0)
(63)
2(0)
2(99)
0

(82)

2
1(99)
0.4
1(90)
(09>
511(3)
(o

mSO
511.4(3)
-14{0)
0,4(90)
(50)
(52)
(79)
(91}
*000C0525
21*6003
*0026052
156003
*01260045
(623

[450/8

{Jump if two consecutive errors

{Jump if too many faults

[set count for gearch

[start deck

£10,6,04



£0)

*30573701
*54574353
*14142424
*57445146
R
*14143.414
*54646300
*51640167
%015756C1
*50455401
*57015541
*41655404
*8462,0401
#53630041
#63635156
%60416363
*62625762
*44410441

(23)
©

N A S YN

il

57460142
*(3013601
*00055055
#71014350
*8 4012700
*014641G5
#60450255
*62516445
*43504150
*27000457
*56710140
*63006350
*42545743
*44440245
*44013601
*01140045
*01515601
*Q0000000

£450/9

[No, of b
[locks -

[??22? umm
[odify ch
fannel 4

{?¢2? fau
[its pemm
[it write
fon chan

[nel 4 to
fo many £
[auits sh
fort bloc
[ks addre
{ssing -

[pass ? e
[rror in

[data

{10,6.64

{60)

205(60) 2,7(60)
5(60)

6.4{60)
0,6(60)
11,6¢60)
13,3(560)
15,7(60)



o
'

:.00)

20)

50)

14)

125,

126,
102,
102,
100,
109,
109,
125,
109,
126,

111,

£

@ e

O‘OOOOOOOO

-

O rO
“ o
Lo
-

B R Y

v w

COO0O0O0O0O0ODO0OD0OO0
“w WV W w W

-

o]

o000

(93)
=0,4(0)

4.4(3/416)

(3
(102)
4(0)
{5/201)
300
(1/213)
(o)
=4(0)

-1,4{0)

(20)
10{0)
(i)
(02)
*0000103
21*6003
n8ioi
7%6003
(6/229)
3(q0)
2048%4
*00002
21*6003
(c0)
2048%4

0.44{g0)
(6/229)
3.4£90)
21%6003
*001
1{g0)
(i5)

1

76003
n2101
(12)
3(0)
0.2
(14)

[450/40

feass 1.

[Entry for BA interrupt

[Initial entry

[End of tape entry

[Reconnect to tape extracodes
[set re-entry

[wait for 1 second

[Link to addressing SER
[wait for 1 second

[LAI TIMER

[Set BA lirnk

[permit count, do not write 1°s

[Address tape
iSet EBAR 7

[note starting time

[Set LAZ
{store count

{Timer / BM count

{Error count / No, of bad blocks

{728t address / EBA

[starting time , finlshing time

[BA INTERRUPT

[Se2lect pM sbsent indicator
[Modifier

[Junp if BM absent

LAdd 1 to BM count

[Jump if address # 8191
[Junp if LBA

[yump if ADDRESS FAULT

£10.6,04



165,
215,

111,
125,
111,
111,

125,

113,
113,
125,
113,
113,
125,
113,
113,
113,
115,
125,
125,
125,
114,
111,
125,
125,
113,
113,
125,

111,
112,
125,
111,
111,
113,
114,
114,
114,
125,
112,

-

“ e w b v
)
-

- e e e -
=
-

OOOOOOHO"OOOOMOOO

#0002,
2(12)
{(13)
0.4
5(14)
(99)
0

C,1
0.4(90)
2043%4

#0000004

21%60C3
2048%4
n3191
7+60c3
(i4)
002
21%6003
(13)
0,1
21%6003
1,4(90)
0.4
~-2{13)
2(0)
(98)
1(90)
(99)
-1(43)
3(12)
0,1
1,4(90)
3¢12)

1(g0)
(99)
8¢o)
0.4
1(q0)
0.4
*GOCO02
*Q0000L
21%6003
1(20)
(99)
2048%4

{450/11

[Jump if RM absent
[Junp if IBA

foump if switch set
[Add BM count to iist
[Reset BM count
[change BA indicator
[store BM count

[Jump if TBA

[write 1°%s

[gump if TDA

[set Address Fault

[Reset Address Fault

fAdd 1 to bad block count
{Jump if switch set

[Jump if too many faults
[BM count to list

[Jump if 1BA

[Add 1 to bad block couunt

[pASS 2
[PA INTERRUPT

[Jump if no change to Write Ref,

[set write Ref,

[10.6,64



%0)

513

¥

121,

14,
125,
111,
i1,
111,
111,
111,
1i1,
i25,
i12,
112,
114,
125,
111,
112,
113,
125,
111,
113,
114,
113,
113,
114,
114,
113,
113,
113,
111,

113,
113,
i11,
111,
125,
111,
11z,
113,
114,
116,
125,
111,
113,
125,
113,
125,
115,
125,
111,

125,

W @ v @ o fe
=
e

w v

O000000000C0ORO

fed
v e
(%)
~

-

“OOO"OOOOO.

N

copooro
=

NS I i N 2N
a )
W oW
- - -

[
bl
EN

I
Gt
~

(00)
8¢o)
(31)
(92)
*0000101
21+6003
n818g
746003
2048%4,
*00002
21+6003
(50)
2048%4
0.4€90)
21*%6003
*001
(52

1
2,4(90)
~n§Ccoo
n8190
08189
nf00u0
2(q0)
n81ig1
7%6003
C.2
0,4{20)
7%6003
0.4
231%G003
0,1(33)
(32)
204844
004(90)
21%*6003
*001
1{90)
*00004C11
(30)

i

%6003
(34)
0,2
(34
0.4
44345
(g9
0,4450)
3(36)

L4n0/42

fpass 3

[1AT TIMER

[permit count, Address Tape
{8et up LBA for Block O
[set 1AI

[8tore count

[LBA INTERRUPT

[select EM abgent indicator

[Junp if DM abeent
[Add 1 to BM count

{wBA = 8190 if EBA = 50CO
[wBA = 8189 if EBA = O
[wBA = 8101 if EBA = Last

[SET Addr, Fault if addr wrong

[set T0A

[Reset Address Tape
[set »RA link

[TBA INTERRUPT

{select BM absent indicator

 [Modifier

[Permit Ccount, ADDR, TAPSE
LJump if BM absent

[Add 1 to BM count

[Jump if address wrong
[Jump if Address PFault
[owep it switch set

[Add BM count to list
[Reset BM count

[10,6.64



0

34

121,

113,
101,
124,
121,
113,
214,
124,
102,
214,
113,
121,
113,
121,

104,

214,
121,
113,
121,
113,
i21,
113,
101,
215,
124,
113,
121,
110,
121,
101,
121,
210,
121,
214,
106,
214,
214,
106,
214,

115,
i1y,
iis,
125,
iz5,
125,
114
111,
125,
110,
314,
114,
116,
111,
111,
112,
111,
111,
112,
112,
111,
111,
111,
111,
125,

111,
111,
125,
111,
111,
i11,
111,
111,
111,
111,
111,
111,
111,
111,
111,
125,
111,
112,
125,
i13,
111,
113,
111,
113,
111,
125,

0,1
1.4€90)
0.4
{35)
2(0)
93
1{g0)
(c0)
1(35)
0.1
Cc.1
1,44g0)
2176003
2,4(90)
c,1
=nj5CC0
2.4€(50)
n8100
n50Co
2{g0)
n3101
7+6c03
(31)
{c2)
2048%4

21*6Cc03
0,2
3(o)
2L
(91)
C.2
21%6003
*0000022
15%6C03
7%G003
0.1
(41)
(92
G, 1
2,4¢90>
2048%4
2..4(9C)
-n5{000
3¢0)

0

n3189
2(90)
n31g0
n3101
%6003
6(0)

{450/13

fAdd 1 to bad block count

[gump if switch sect

[Jump if tco many faults

{BM count to list

[set Address Fault

[add 1 to bad block count

[set TACR

[add 1 to BBA

lwBA = 8190 if EBA =

[1f last address, change to 310l

[set 1LRA

[pass 4

[TRA INTERRUPT

5000

[Set to re-enter pass 3 if

{Address Fault set

[set Address Fauit

[set write, End Transfer

[set link odd if error

fset LBA ilink
[subtract 1 from EBA

[1BA IMTERRUPT

{Junp if ervor in TBA

iEBA

iwen = 8180 if EBA =
{wpA = 8igo if EBA =
IwBA = 8101 if EBA =

{Junp if no erxror in

[i0,6.64

o

5000
r1ast

block



101,
124,
113,
202,
113,
121,
113,
121,

101,
122,
113,
215,
121,
113,
121,
113,
121,
121,
121,

121,
113,
121,
113,
121,
121,
121,
121,
202,
121,
113,
121,
113,
121,
113,
121,
121,
121,
217,
214,
121,
113,
124,
113,
121,
121,
121,

(99)

111,
112,
112,

111,
iid,
111,
125,

111,
111,
111,
125,
111,
111,
111,
111,
125,
112,
125,

111,
111,
111,
111,
125,
112,
125,
111,
125,
111,
111,
111,
111,
125,
111,
125,
112,
125,
125,
125,
111,
111,
111,
111,
125,
112,
125,

COO0OO0O00D
- -~

1(g0)
ngj0Co
(99)

0
1(g0)
(40)
(c2)
2040%4

0,4(90)
1
0,4(90)
2048%4
*0001
15%6003
(31)
(92)
2048%4
(78)
{3/201)

*0001
15%6003
(52)
(92)
2043%
(G3)
(3/201)

6(0)
*0001
15%6c03
5(0)
(02)
2045%4
0,4(406)
2048*4
(7¢)
(3/2¢1)
2040%4
2043%4
*0c01
15*6003
3¢(0)
(02).

(3/201)
©

t450/14

[Error -> list
[Store bad addresses in list

[set TBA link

{rass 6

[{DA INTERRUPT

[Test for end of search

[stop deck

[End of Search
[Switch to B

[MISCELIANEOUS BA INTERRUPTS

[raurT sTOP ~ PASSES 1 AND 3
[stop deck

fswitch to ©

[SHORT TAPE STOP -~ PASS 1
[Junp if not specified length
[stop deck

[set link for stop interrupt

{switch to &

LSHORT TAPE STOP - PASS 3
LJump if not last block
[stop deck

[get link for stop interrupt

[switch to &

£10,6,64




1)

R451

{0) = *op001

121,
132,
121,
122,
121,
121,
1054,
101,
121,
127,
214,
123,
iz2,
215,
127,
214,
124,
101,

*000404
0

i,
o,
2,
2,
3,

0
Cy

S
6,
7

7,
127,

7
127,
6,
127,

)
127,

R2A242424

#2424
)

1(2)
(16)
(6)

1(2)
(2)

(16)
o

16
(€s))

(16)
16)
(16)
(11)
2(95)
(16)
(7)

(16)
(16)
(16)
(11)
(i5)
15)

N
~

- -

OO“OOOOI-'-

. e v W

S

L I Y

QAN ON O ON outun

-

A T N e N N N N N N N NN NNNONN

0
=Q(14)
(33/450)
511,4(1/450)
-0,1

0

(13)

3)

0.1

0,3

4¢0)

o}

0.1
~240)
74
(16)
~0.4
)

*1014202
0

*24242424

W o ooo

(3

1(2)
16)
(16)
1(2)
(2)
(8)

16)
(16)
(16)
16
(10)
(16)
(16)
1(2)
(12)
{16)
(16)
(13)
16)
16
1(2)

f451/1

[MATIN PROGRAMMVE BLOCK

[Entry (1) addr: 0.1(1) readdr
[5et trap

[set modifier for input data
[set for decimal conversion
[set for phase 1

[Read next character

[Look up character in directory
{of permissible characters

[Monitor if illepal character
[select operation
[Enter routine

[Directory of permissible characters

[Phase 1
[Phase 2
[phase 3
LPhase 4
[Phase 5

[Phase 6
[Phase 7

[Phase 8

[10.6,64



5

7)

3)

)

3)

121,
1zi,
121,
1zi,
121,
121,
113,
200,
121,
121,
121,
121,
121,
124,
121,
124,
i24,
127,
124,
124,
203,
121,
121,
124,
121,
113,
200,
121,
121,
121,
121,
121,
121,
121,

(19)

121,
121,
1157,
1117,
124,
121,
121,
121,
1157,
1117,
121,
121,
122,
217,
121,

~

- e N

L T R R VR VR

-

OO OO0 O0OO0OOO0OO0OO0O0O0O0

-

Col
3(0)
1(1/247
0

18,7¢60/450)

(31)

c,1
3(0)
1(1/247)
0

9.6(60/450)
(31)

0,2

(2)

oD

L451/2

[set for phase 2

[1st digit -> accumulator
[set digit count
[set for phase 3

[store accunulator
[Increase modifier
[Monitor if store full
[set for octal conversion
[Go to phase 1

iset for pLase 4

{Form 2a

[store 2a

[Form 4a

[yorm 8a

[Delete 2a if octal conversion
[complete multiplication by radix
[Add in next digit

[Jump if less than & digits read
[set for phase 6

[set for phase §

[Store accumulator
{Increase modifier
[Monitor if store full
[Set for octal conversion
[Go to phase 2

[set for phase ¥

[set for phasec 8
fTrap vector

[Monitor -~ error in data
[switch to B
TEnd programme

{print

[rionitor - too many faults
[switch to E

{xnd programme

[pPrint

{gnd of record
[Ignore if phases 1 or 2

[20.6.64



1132,
113,
122,
124,
124,
2i1,
123,
216,
211,
121,
121,
121,
121,
121,
202,
Z02,
113,
121,
101,
121,
102,
217,
214,
113,
122,
121,
113,
122,
202,
121,
214,
121,
113,
122,
121,
122,
202,
101,
102,
217,
121,
121,
1157,
101,
24,
1002,
121,
101,
106,
2i5,
202,
124,

@ s

L R I I R R

O NNPWUNENOD OO

L& E S

M e W M % N W W o

-

L N I T TR S "

OONOW OO Cﬁﬁ\ﬁ\p\w\? AN OO0 O

-

(22)
(83/450)
509.4(1/450)

2(0)
0.4
(16)
(26)
(o}

0

0

o}
0.1
4€0)
-4(0)
0.4(22)
(21)
1(50)
o}

1.4(50)
7¢0)
7(0)
1.,4(50)
0

0.4
1(50)
-0,1
(20)
*§
=2(0)
*2
1.4(50)
6.4

0.4
~0,1

(20)
(50)
1,4(50)
(16)
0,1
(41
137247
2.4(50)
(26)
#0002
0,4
0.4(50)
1%0002
(16)
=3(0)
0,2

[451/3

[Trap for end of input
[set routine in *mo fault® mode

[No, of items -4
[Jump if addressing

[toniter if wrong no, of items
[Jump if addressing

{No, of items =1

[Set scan upper limit

[set No, ox items to be scanned
[Clear interchange marker

[set modifier

[Scan list

[Count through scans

[Sstore Mo, of items in list
[Exit from sort

[Pick up elcment Ak =1

[COpy

[subtract element Ak

[Jump if Ak -1 < Ak

[sump if Ak -3 = Ak

[Replace Ak by Ak-1

[Replace Ak-1 by Ak
[set interchange marker
[Cycle scan

[gump if Ak-1 is a dummy

[Replace Ak by dimmy
[Reduce No, items counter

{set interchange marker
Scan Cyele

[Monitor if last fault out of range

fcwitch to ®

[Jump if Block C in ervor list
[Read next block

[Monitor if identifier incorrect

fmark D1 if Block © read

[10,6, 64
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%))
S~

113,
113,
121,
iz21,
1157,
101,
214,
111,
121,
121,
210,
124,
i24,
113,
1121,
113,
1120,
113,
121,
113,
121,
113,
121,
113,
1004,
113,
113,
122,
1004,
202,
1017,
121,
121,
1157,
1117,
121,
121,
121,
121,
121,
121,
121,
125,
121,
163,
163,

izs,
164,
124,
211,
203,

I I T N I ™

L . " T~ Y P V)

W W M W W W W N e

- -

v W e

- . .

OD0DO0OO0OO0DO0OOCO0O0ODOLOODOODOOO0O00ODO0OO0OO0O0OOCOCIMWECOONOODOOOD

-

O =
- QO
o

126,
102,

(22)

5.4(23)
0,1

(23)
1(1/247)
(22)
(24)
*0002

G

~15000
ng000

O

-0°4
0,4*0002
(0]

1%0002

(6]
1,4%#0002
45703663
2%(002
*71636445
2, A*0002
*55
3%0002
*0002
1,4424)
2.4(24)
0.4
*000%7
-1(0)

)

0,1

3¢0)
1(1/247)
8]

OONOOCOOO0OORMKEOROO

{switch to E

[Jump if program monitored

[set upper limit of 5CCO blocks

[set No, of blocks
[set date

[set tine

[set name = EX - SYSTEM
[write Block O

[pump date

[pump time

[set count

[Clear tape
[Free tape

[End of programme

{convert from octal to 6 - bit

[10,6.64



®

113, 103, 108, 1,4€238/450)

124, ics, O, 0.4
203, 126, 100, -14(0)
i24., 105, 0, 0.4

121, 100, io1, 0
23, 126, i07, ~183¢0)

121, 1co, 0, (28/450)

121, 101, 0, {1/202)

113, 101, o, 5.4€9/450) [set return from print routine
121, 126, o, 2(062/450) [Print identifiers

o / 0

121, 101, o, 2043%, {pick up jump address for pass 1
iz1, 102, o, 2043%4 [pick up jump address for pass 3
101, 100, o, (22)

113, 100, 0, 7+4(24/450) [Store key

210, 126, 1co, 1040) [Junp if re-addressing

121, ics, 0, o

124, 103, O, 2

214, 126, 103, 7(0) [Jump if length not specified
101, 102, O, (30)

124, 102, 102, o©

124, 102, 102, ©

113, 102, o, 0.4€4/450) [Store length for pass 1

121, 101, 0, (46/459) [pick up jump address for pass 1
121, 102, o, (48/450) [pick up jump address for pass 3
113, 101, o, 2.,4(13/450) [set jump in pass 1

113, 102, O,

15.4¢36/450) [Set jump in pass 3
211, 126, 1c0, (33 [Jump if addressing
101, 101, o, 0.4(22) [Set counter

121, 103, o 0.4

101, 102, 101, 1,4(50)

113, 102, 103, 511(1/450) [Move error list into correct
122, 103, o, 0.4 [position for end of pass 4
202, 126, 101, -3{0)

113, c, o, 1.4(350/450) [Inhibit fault printout after pass 6
121, 101, 103, =1 [Pick up Mo, of faults

163, 101, 0, C

163, 101, o, o]

104, 101, o, (50) {Adjust last addrass

113, 101, Q, 2(00/450) LStore last address

113, 103, o, 12.44(24/450) {Store nodifier

121, 108, o, (25/450) [Set link

121, 126, o, 5(157/450)

121, 100, o, 0”7(25/450)

121, 126, o, 1(17/450)

[10,6,64



113,
121,

113,
121,
113,
121,
121,

1ct,
113,
101,
113,
214,
121,

113,
121,

100,
ico,
100,
100,
100,

120,

100,
100,
100,
1co,
126,
126,

126,
120,

LY Y

-

-

OO0 O0OO0OO0OO0OC0

-

7(58/400)
*0000412
15%6003
*00000425
21*6003
4.1(28/450)

(31)

2(90/450)
0,4(34?
7.4€24/45C)
(22)

(29)
(i/202)

7.4424/450)
{17/45C)

{455/6

[Remove deck from Supervisor

[pisengage deck

[Reset TACR

[Instruct operator

[10,6.64
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TAPE ADDHEESSIMNG

(1/450)
(8/450)
(93/450)
(50/451)
(102/450)
(1/201)
(3/201)
(5/201)
(1/202)
(5/203)
(17/204)
(9/214)
(1/216)
(1/220)
(2/220)
(6/229)
(1/240)
(3/249)
(1/318)
(1/329)
(58/400)
(54/400)
(1/416)
(7/201)
(1/213)
(1/247)
(4/203)
(6/202)
(7/204)
(9/204)

Wnwuun u. W oo L O O I I T T

AND RE-ADDRESSING ROUTINE R4A50C AND R4

(17/450)
0.4
(3/450)
*4221{83/450)
7€54/400)
9%4007
10%400%
3 gS b 7
50%4007
248, 4%y
213*4007
124*40074
200%4002
230 %k 4
233.1%4
041.4%y
925719
925744
096%40044
208%4
312.4%y
296.4%y7
226066
399%7
134740074
35%4001
253%7
369%7
379%7
24*7

|Extracode entry
ITape interrupt entry
ICurrent SER entry
IProgram gcan entry -
Icurrent program No,
Iralt Main Program
|Free Main Program

[Reserve Operator’s Output
|Free Operator's Output
IMain Clock

Icall to cores entry

iRemove Iock Down

|current SER Base

110,6,64
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TAPE ADDRESSING AND RE~ADDRESSING

(5)

End‘Pass
of | 4
(BBA:0) — (22 2 10)-F--(17)
40 = |
F\i&“ = —.._‘i{ S -
(17)%-= (TACK:LF) 1)
(LIST EiBTy?) s > mocx
RV EROJTINES
\ADJUST LAST |
(_ADDRESS || BAOG. eq DK o )
kMONITOBL’D‘? MODIFIED/
e M No | Yes ¢
;Q’CE“Y?"LI‘ST‘ “SEEE'\L‘ZZ)] .SET\ﬁIE'SSTf{G”E;
N —~-~—~‘~"( | 'UNMODIFY !
(2;?.) SET WessicE; —DE0K!
! "~ .u.«.-...\/..m_,-.,..,_.mm H 1 :
(23)  WRARSIATE LiST | _o0% |
] . INTO FORM = == %2

[DISZNGAGE | SUITABLE FOR | - ‘é)
P DECK R PASS 2. :

3)

=) <Msz“va)yesfﬁgo“ﬁfﬁfﬂ 18 (£3)

'- End | Pass
(7) _BLOLISh of \: 2
fHECK CORRECT

g No. OF  INo
| INTERRUPTS IN, X 31)
\_ PASS. 2 _ .}

Yés
|SET TACR =FC. TR, | \SET MESSACE, (17)‘*8&’.[‘ :
W1s,AT,AT, -3 1 ADDRESSING - X(3) *tvsz;()
TR ~¥S,F,S,MR, | |_PaSS 6! |
@E@;E& R \SET EBA=0
B <(06)
"SET ENC=0:
SET/: ~( 1),
SBT EC
. VA
ANHIBTT INTERRUPT
\ir
SET TACR = LAT,PC,WRIL,W.1.18,AT,AF, |
‘ TCR_= NS S F.W i

' PERMIT INTLRRUPTS

| SET ME)SSAGE 'ADDRESSING;’

(3)
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5

Addrossing and Readdressing Routbine for Atlas T Meonetlc Tapa

Purpese

To test and address magnetic tape in accordance with the format laid
out in the Atlas I General Descripticn and to remove, from existing
addressed tapes, any blocks found to be faulty.

Method of Use.

1. Addressing:-
Punch a steering tape as follows:-

JOB
VAS ~ ADDRESS TAPE

COMPTILER TAD

A
n

ALaLan
w7
g

Where n is the maximum number of blocks to be marked out (in decimal).
If n is not punched the tape will be addressed from end to erd.

2. Readdressing.
Punch a steering tape as follows:-

JOB
VAS - 4DDRESS TAPE

COMPTIL:ZR TAD

R

a

b

¢

d.

e

"i('i(";iz

Where a = no. of blocks (in decimal) )
b = identifier (1st half) ) attainable from the log
= identifier (2nd Half) ) of addressed tapes

e
doa dk

]

Faulty block addresses (inoctal)

N.B. Spaces may be used to terninate any of the elements in the data,
but other deviation from this format will cause the programme to
monitor,
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5. For both addressing and readdressing:

Mount the magnetic tape on deck 7 but do not engage until instructed
to do s0 by the operatoris teleprinter, Feed in the steer tape
on any tane reader,

When the routine has been entered, the message 'ENGAGE DECK 7!
will be printed. Ingaging the deck will cause the program to
start and instructions and comments will be printed from time to
time,

N.B; The commands 'MODIFY CHAWNEL 7', 'UNMODIFY CHANNEL 7!, and 'PERKIT
WRITE ON CHANNEL 7' are accompanied by the deck being disengaged, Obey
the command and then re-engsge the decka
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TAPE ADDRESSING AND READDRESSING
DESCRIPTION

Summazy

A Supervisor routine which will address tapes or remove from
previously addressed tapes any blocks whose addresses are specified by
a steering vape, Deck time is approximately 7 mins. per 1000 blocks.

Methed
The process is broken up into passes as follows:-

Pass l:~ :
T £ 20 ft. length of clear tape is Tun out to serve as a leader.
This is followed by marked out blocks containing 8191 in the
leading and trailing addresses and "all l/s" in the region where
information can be written, During this pass, a block is deemed
faulty if:

Ts A Reference Mark cannot be written.

2. A Block Merk can not be written,

% Either address read back is not 8191

4o  All 1's camnot be written in the information area, Since
addresses are not written sequentially in this pass, the fault list
is compiled as a set of strings, consecutive entries in the list
referring to good and faulty regions of tape, respectively,

Bach entry in the list is the count of the number of good block
marks in the corresponding region.

Pass 2:-
The last 6 blocks are regarded as faulty to serve as a trailer
and, by reference to the list prepared during poss 1, the
Reference Marks associated with the faulty blocks are erased.

Pass 53— ,
Using the Reference Meriks which are left after pass 2, blocks
are rewritten w ith segquential addresses from O onwards (except
that 0,5000 and the last block are addressed ‘as 8189, 8190, and
8191 respectively)s The information area ir erzsed and no clock
puiises are written. Snigs ar e written in the interblock gap
and a block is deemed faulty if:

93 A block mark cannot be written

2, The Jeading address is read back incorrectly,

3 The trailing address is not read back as zero.

The presence of faults reverts the programme to a previous pass.

Pass Az~
Checks in reverse that the addresses are correct and that there
is at least one snig in each inter~block gap.

Pass 53~
Rewind connecting pass 3 to pass 1.

Pass 63—

Search routine to enter pass 2 from pass 4.




O

B450,451/

-

After the successful completion of pass 4, Block O is written, the tape
name being IEX-SYSTEMs.  The deck is then unmodified, and a block of
floating point zeros is written from Block 1 to Block 4996 pr the pen~
ultimate bleck,which ever is the earlier. The tape is then rewournd and
named FREG, These two passes are not given a number within the tape
addressing process,
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TAPE ADDRESSING AND READDRESSING

e Tt . e

MODES OF' BEHAVIOUR

The Progremme ends under the following fault conditionss-

OPERATOR'S QUTPUT

Reason

Error in data

Short vlocks,.

Too many faults,

Tilegal character, wrong no, of entries, in-
correct identifiers or otherwise inconsistent
data on the steering tape.

Average block lengtl during pass 1 nominally
less than 7,5 inches,

Insufficient working space to accommodate
entries from data tape or from fault checking
routines. Working space is adequate for at
least 190 faulty blocks at any stage in the
process,  (During passes 1 and 3, due to the
Stringing System’'a specific number of blocks
canr:0t be quoted. Here the number of strings
can be 277.)

POSSIBLE PATHS THROUGH THE ROUTINZ

Normally, the process gces through passes 1,2,3, and 4 in that
order, Reasons for reversion to previous passes are given below:-

TRANSTER

2> 1

5> ¢

5> 5> 1

4->3

4-> 6> 2

Nos of BH's read in pass 2 differs from the
number classed as written during pass 1.

Faulty blocks written during pass 3,

No. of RM!s read in pass 3 differs from thé
number expected to remain after erazing in
pass 2.

Noo, of BM!s read in pass 4 differs from the
number classed as written in pass 3 or snig
missing from interblock gap.

Address errors detected in pass 4.
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TAPE ADDRESSTNG AND READDRESSING
GLOSSARY OF TERL;

* 2048%4 ~ BExdt to Sort Interrupts.

= Link obeyed on a Block Address Interrupt

P Link obeyed on End of tape.

¥ Link to return from R216 when Deck 7 is engaged

A ILink obeyed after Operator'!s Outpub

"t Link from 1 sec, SER

AT Address Fault,

AT Address Tape

BA Block Address

BRBC Bad Block Count.

BM Block Mark

BMC Block Mark Count.

DD Disengage Deck.,

EBA Expected Block Address

EC Error Count

LRNBA End Read at Next Block Address

ET End Transfer

F Forwerds

FS Fast Speed :

LAT If Deck modified and AT reset, causes BA interrupt

‘ after 40 insec.

IBA. leading Block Address

NR Normal Read

NS Normal Speed

PBAR Present Block Address Register

i Permit Count

R Reverse

RM Reference Mark

] Start

SC Search Count

t Timing count for leader in passes 1 and 3

T Time in seconds between 1st and last BM's during
. pass 1.

TAC Tepe Addressing Command,

TACR Tape Addressing Command Register

TBA Trailing Blcck Address

TCR Tep e Command Register

W Wirite

WBA Wanted Block Address

Wlts Write 1's

WRM Write Reference Mark,

SNIG A "return to zero" pulse in the clock track recorded

after the end of the information stripes because
there are an odd number of these in the complete
blocka



R450-~R451 R450,451/7
TAPE ADDRESSING AND RE~-ADDRESSING
MATN PROGRAMME AND MONITOR ROUTINES
ENTER ON
MAIN
CONTROL
_.ﬂ_..ii,--, \Yes
SET TRAP; Trap  (ACCEPTABLE, Yes>(ADDRESSI_1\@f > e
FOR EID F—/no, OF |
OF _INPUT! v ITELS? /  CSORT DATA ™™ /TARGESL\S |ENTEL ){BLOCK CiYes . |
N ‘| No IN ASCEND- fADDRFSS #SUP. s'* IN LIST, TN
READ ONE (1) ING ORDER | LAST 3247« o E
—|CHARACTER AND REJECT | -.@ma@ss B |READ NEXT ; |
|_1054 DUPLICATIONS SET PROG.| 'BLOCK 10021 |
_______ e NOT NS
@Im X '?)--~A-~>|BNTEI sup.___g__ysm MESSACE: {MONTTORED, ; ™ CHECK \{4(1\;
| Yes ! R247_ [T 'HRROR TN | ,—T,,:~T-§;(§~2ﬂ \DENTIFIERS"
| Vi M _.bamar e A i
COMPILE| |END_PROG Y o prraesae . INCTE BLOCK! |
| LIST B FR0E] (2 ( ‘)*HAI‘T HAIN) ™ 'emep ||
ey e 4 4 PROG RZOA- g {
| SBT§ = LINK | ISET FROG . 1
%(AVAIMBLE\, | 120 %! T’ROG SCAN! lsﬁt;“ﬂ o omop
Yoo\ SIOREE../ | (3 ) iMONI’l‘OR_mD N
o
l VeSS A G
Vo | {RESERVE | ﬁ%}?@ﬂ@gs ‘G‘i‘fENiER STHE)
ENTZR SUP, E [SET VMESSAGE, ; ,TELBPRxmmr“‘“ T e 7 jL_R24T
_ R247 ;""""'i 'TOO MANY [ | R220 =7 — (Q:M_m____
WM L mnTst L TG TS PROG. 3
[END PROG.. BRI AT, END_FROG o rmorzne)
““ | _R240 | o
...,_.,.\,.,_, — e e
{BRINT WL | SET UP
; BLOCK O !
240 | e = |
N | Fx~
[ FREE | 2 SYSTI_J.I;.&..
\TELEPRINTER | “WRITE
Y 3220 . NEXT :
'BLOCK. 1004
(K’D SEF GOt =
NO, OF ;
AVATLABIE |
i BLOCKS ...
A i e,
(cowr)«; ' BLOCK_1004.
=0 ;,
| FRER TAPE)
L__LOIZ-NJ
B !ENTFR SU’P.s
(11KL_R247
_My
|ERD_0G.
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G) ©® @ ®
'___.l’!___...g _._’.'k..a...._..f ) . DL No
[FREE. MATN| |TRANSFER| [SET T0 | (ADDRESSING?)——
PROG. AND| |MONITOR | | RETURN Yoo | ;
ENTER ON | | INFO. | AT Y °8 . {
Ba @) T VI e Y
Y (IDECK 4 SpnOTRIED?
N . ) No ,fPROG.’ (ENGAGED]  -==—="5==- 3
{PROG. SCAN| \WONITORED? 'SCAN | iR216 Yes | '?\Eéﬁﬁ"‘
Yes Neeoo p
i . [Hopiry || BSOS
REMOVE PROG. PASSES
bRk She Gl | T3 | |
SUPERVISOR INTERRUPT,  [ooe “Tona
ROUTINES | |™p,pm
.l FOR SHORT! ‘=3 -e-
DISENGAGE | ~IAPE }
___DECK 1 R
e N W Yes
V- (EDDRESSINGT)—=""~
SET MESSAGE, o ;
! t DISMOUNT ’ |
—TREEL [ALTGN EBHROR
! LIST FOR
2 ENTRY TO
e .w_-fé§§..§.v b
. | AN
INHIBIT
FAULT
PRINT AFTER —
PASS 6 & %SETK:@)}—--}@:
SET UP LasT | 7
ADDR. MODIFIER
ETC.
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SET
MESSAGE
{ 'MODIFY
| DECK'?

.
PR S— Ny

DECK Yo
MODIFIED
Yes

SET I.ESSAGEi
' 'PERMIT |
{  WRITE ON |
|CHANNEL, 7! !

f TRITTRG \No
\ PERMITTED?

Yes
SN 7 S
LOCK DOWN:
INTERRUPT!
'ROUTINES |

n

B

3

Y

1l
—————

LINK TO |
PROG ,SCAN

_.._IL...._._... ......

[ser & = (F9)

(19)
i
b 11 i
DISENGAGE

L»?ECC

R

Jswr = = (io)|

(ADDRESS STHG?) SO ! ALLOY FOR

Yes@n?_)

\BLOCK O_|

{SETb Q‘o)

Q’ZD

('ij)

.,.,‘.\!

CONVERT
DATE AND |
TIME INTO'

__OCTAL |

SET INESSAGE

;' IDENTIFIER!]

N

v

ENTRY

( SET ~ = LINK
{ 10 PROG SCAN,

R450,451/9

FROM TAFPE EXTRACODES

ENTRY

ON END OF TAPE

ROUTINE

L

(12)

i
RESET i
{& RECONNECT!
P LINKI

e e

ISET"“L = j_éj)j

r——----/....-

L~ ON NEXT
1 SEC R213

FROM TAPE EXTRACODE

— BTz = 5]

RETURN TO |
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Start TPass 1

ISET_ T i

R450,451/10

TAPE ADDRESSING AND RE-ADDRESSING

'END OF TAPE! ROUT INES

(2
End |
of 1
RS A
TERIVE[NATE§
LIST AND
ALLOW FOR‘

_ODD_BM i

..-_A_--...L
1
i

TARK LA ST,
6 BLOCKS |
AS FAULTY!

—N
CAICULATE
TIME TAKEN
i_T. SECS

/

{CALCULATE

| LAST ADDRESS |
' ALLOWING FOR

i
;

(15)

)
i

'SET MESSAGE 'To_o'"l
iy FAULTS'
5

<~ (14)

BT BC_ | . ERASURE OF
g LE_YLUL%Y BLOCKS|
INHIBITS ; ¢ No. OF BMTs™
AINTERRUPTS] N\ __:
\f | L
[SET TACR = SBT “"(*5)
T, wri, T.1's 1's VI
\IT, iF Hser 2 =(2 T
ITCR = Ns,f s, N,
1R, ZRNEA, W | §SET TACR=EC |
[ Fomos 1| {TCR=R,S BT _
INTERRUPTS| &
+——  [SET WESSAG
L1 FAULTS!

[SET LESSACE
| ADDRESSTNG

! PASS 1

4
€)

-....._._JL....._ e

{SET 5 =L6)1

t——,........n-_ B

é)

> [SET MESSAGE !
32T /7 A'SHORT BLOCKS!:

SETTCR-FS
X R, S 2 DD l*\”Q

'SET PROG. MONITORED!

IsET % =(21)l

¥ a2 —ax——-—v-o- AT

(‘3:7

‘SET IESSAGE l
' ADDRESSING PASS 2%

\]
ISET & = LINK TO PROG.;
i SCAN E

i
!

+/
3)




O

-— _‘w\‘m. ‘L -t
. EBA-1:LAST

. _ADDRESS [

= I

]
TR NATE |
(LIST
|

(LIST EI ~P’I‘Y‘?)
Yes

o )

\3/

RA50,451/11

(19)

A

SRR A N — { SET \ = (*)

ot s ey

SEP, i =(*1)

b owre NUSDRSRSTDIL W

'SE‘I‘ TAC

!

(1) L IE

PC FRIL, .1 '8, AT, iF |
,V,F‘RNB/;,ET

It 'FU
”-ljﬂ

i MESSAGE;
| 1ADDRESSING |
| PASS 5!

. )

ESET TACR = PC WRM Wits ‘S AT A.F
TCR = F3,R,S, ERNB.A. ET

i
|
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TAPE ADDRESSING AND RE-ADDRESSING
BA INTERRUPT ROUTINES

@)

(52)

IAT | Pass BA | Pass
Timeri 1 Inté 1
(z_o>’4 _-:éici_:-i—jﬁz NOTE
T OE|

i
§

U

i

N TS .fCR} \
;SET 1=( = 2): ; = e
D A e B (v a1
< LT S i '

N
SET TACR = PC,|
W.1's, AT |
PBAR = 8191 '

v |
: e dommer N0 SET PBAR.
¥OTE STARTING (EBAR:8191)~~ - - 8191 |
: Yesl Yes
— LI . \Yes . [SET TACR|
! (,LBA?) (LBA?} i R AR ¢
i 5 No No! oo S
-\» r f- : i
* H = i =N o, i
(*) | (TACR AT ;,,gsm " TACR S
(DUMMY RM"’) ‘ "}'3‘ = |
No .- ’-EE;TJ J
. (IBA?
Tes NC()B?A') Yo/ sTRING (22)
Yoo |CHANGED?! 2
L STRING\ °S Yes, . |
. \CHANGED?Z /- “/LIST ges “‘E‘ TCR, |
' Yo | (Fopie) STOP}
,_,_ﬂ, . i NO‘ 5
LRG0 BMGT
| LIS i ILIST!
| i
- BHGT D
l 3STORE‘
R < B
No . SHORT iYes, ~END Yes SET TCR [SET
? R
YeS(LBA P)="A mapw \ REACHEDZ ~ "= STOPI | =( 3)
N _. No
SET TACR, % N
SATIRCR 2 (:1.6)
- LAI ! Pass
Tlmer’ 3
(t o)f ;*'t'-t-1
w

Nol Yeg

BME' BNCH] | T
s

'SET x (____7_); SET |

‘ ""xTACH

6T o= | SLAT
bOoPC, AT, | &
PBAR = 8197 (*)

G})
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TAPE ADDRESSING AND RE-ADDRESSING

BA TNTERRUPT ROUT INES

(%3) (1) (8)
Shortl Stop ~ LBA | Pass TBA ; Pass
Tape 'Pass 1 INT ! 3 T | 3
;ENTER" 57 (DU'NMY B?) Yes ,1"§ET TAC =
I_.R201 ! No | |'FC, AT, AF |
i ! | L s e
V4 N Nl Yes SET TAC =
&3 R (DUMMY_BH?) -
(&2) : ! Yo LEQ.!%}:E.LAF,.,
. \TF EBA—SOOO SET WBA=8190Y m i
(<) | o= 0, =189 [BEC =BG | !gggﬂ s SETT%*CRQ_
Fatzl'b Pass 1 i v SLAST, ho =8191, ;4 | “ l o
| ras (OTHERWISE . "  =gBA | (PBARTD) ;
Stop | or 3 T T ‘ ; L
i = N e
ST (WBA PBAR)’é ‘-SET TACR z (TACR-AF)- — BBC'=BBC+ | Ty
L R2O1 i | M:.A,_I: o . A
e s ‘ ethove Yes (STHING
N SET TACH = { \ CHANGED? .\ CEANGED?/
(15) PAT K To ; No ™. Yes {Yes
| PBAR = 0 1 ....... ' e
( ) h BMCg— «LIST; “(LIsT I‘ULL'?) (24)
5 e No
X2 SETM_(\B){ BT = OF — s _ \
Pass 2 S ..BMC' oy -—- "Bt = LIST| ‘
. (*) _~\_. ,_mx_.-___,_* [ VU PV
s do /. EBAT EBA+1,\ 4 et
;~~XBM COUNT)”™ - (%) .. ]
! N ('-1;9.-) . IF ERA —5ooo SET WBA = 81903
| CHAV GI! WRI, Short; Pass v oaTasT, M = 8191
‘ | __IN TACR : Tape | 2 { OTHERWISE " =LBA
H { e gt o e veoms
i N b
L! PICK UP NEW  ENTER SUP, | SET PBAR =
| BM COUNT | R201 L WBA !
s e
(4) SHORT N
o i
imppge, )
___._Y:?E;l;;.” EE
[EBA:LAST} =--3(¥)
>
TSET TCR.

.= STOP -
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TAPE ADDRESSING AND RE~ADDRESSING

BA INTERRUPT ROUTINES

(12) (303)
LBA !PASS STOP PASS
INT | 4
VI o
|SET WBA = ENTER SUP|
__ERA | | R201 |

i e

(éi.b‘liD‘?)_X:?E..._}__ Qﬁ)
No f

(:<10) ()
TBA | PASS  BA | PASS
INT 4 INT | 6
i 4
| SET £ ¥~';(?fxCR:¢._fE‘) {sct = sc..1
-anl g =
| N e L
| |SET TACR =: (sC:0)T-X(*)
[ >l AR ' e ;,;,, .
CR = W,E1|
| N
'N.'"J[""T’l.':“f"‘ ISET TCRi

sEr =(x12)| | .= STOP,
(DD TF PEAR|
L o 4

|EBA'= -EBA-f;

(*)

[I

h ~5000 " =8190

TR0, SET WEIS5169
Mo oTAST M =81\9_1J

l

L
(PBAR: WBA)Ji lvBa LIST'

S s

= i !
!

SET =(\.1o)k~

i
'

<;%
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TAPE ADDHESSING AND REE-ADDIESS ING
BA INTERRUPT ROUTINES

BA| PASS LBA| PASS STOP| PASS
INT| 6 INT| 4 6
N N Y
{scr=sc-1] ‘SET WBA' ENTER SUP |

P = BB, B20

| (5C:0)] N
e} G\ODD ] >
‘S BT TCR i _ NO \1/

|_STop | EEBA: 0 ,SIT WBA=8189]
"o =5000, "  =8190
s
e LAST " =811
SET® =(213) |
| ,J V.
\C}:) BAL:VBA )_._._A,twﬁA
LIST
|ser u‘=(~§;< 10)!
%



_ R480/1
R480: Tape engage and disengage

Purpose: A main store SER to analyse decks detected by the One Second
routine as having the engage status changed, A suitable SER
is entered to the tape SER queue to deal with each deck calling
for action.

Registers of main store: 26

Instructions obeyed: 3 + 6D+(8 to 23 per deck requiring attention) where
D = no. of decks

Parameters useds (1) to (16)

Cross references:

(2/206% Enter SER to queue

(5/214 Base of SER queues

(3/213)  Halt positions in SER queues

0.4(53/421) Expected Block Address :
(1/482) Entry to read title -

(5) = (8/230) Tape for action

(6) = (3/221§ Number of decks

(1) = (1/202 Program scan

(8) = (68/400) Record of engage tapes
(9) = (5 221§ Deck allocation directory
giog = (1/217 Tape exit to supervisor
11) =

Y
-
~
N
o

Connections with other routines:

Entered at (1) via co-ordinator from entry in SER queue
planted by the one second routine. B registers
irrelevant. ‘

Exit: to program scan (1/202) with action record (8/230)
zero. The routine is never halted once entered.

Subroutiness
a) "Enter SER to queue"

Entered at (2/206) with

B107 = 1.0 :
B108 = Deck number(digits 7-3)
B109 = Entry to new SER (1/482)
B110 = Return address

B126 = odd

Return with B101, 108 unaltered

b) "Pape exit to Supervisor controll
Entered at (1/217) with
B109 = Deck number (digits 7-3)
B110 = Return address

Exit to return address, B registers irrelevant.

Témporary Working Space: B100-110 Bt
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R480/2

R4A80: continued

Notes:

2.

For each deck requiring attention, an entry is made to the
tepe SER queue as follows: In all cases the information
preserved is the deck number.

4) Tape engage normallys SER 1/482 to read and check
title.

b) Tape engaged specially (e.gs for addressing testing
or re-engaged after a fault): the SER recorded in the
halted tape queue earlier via R216 is brough to the
active part of the queue. This condition is indicated
by 1 in digit 1 of the deck allocation directory.
Digit 1 is reset to zero by R480.

¢c) Tape disengaged following computer disengage. No action
is taken. This condition is indicated by {1 in digit 11
of the deck allocation directory. Digit 11 is reset to
zero by R480.

The above actions observed the limit of entries to the tape
SER queue, one per deck and two per channel.

The record of tapes requiring action is reset to zero on
exit.

The routine requires modification to deal with more than 16
decks, numbered O to 15.
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R490/1

R490: Fixed store tape organisation extracodes

Purposes A fixed store extracode program entered from extracode jump;
table of extracodes 1007 to 1024 inclusive to enter relevant
programs in main store, "in supervisor'.

Registers of fixed store: 22

Instructions obeyed: A3 to 5 for each extracode before entry to R247.

Parameters used: (1) to (22)

Cross references:

14; = (1/247) Program load B
15 = (3/247 Prepare load store
16% = (1/492 Main store tape organisation
17) = (1/498 Exit for mount
18) = (2/498 Exit for mount free
= 3/498 : Exit for mount next reel

19
220% (5/499 Exit for accept — not used
213 61/ 6 Exit for release
22 4/282 Exit for rename

Connections with other routines:

, All entries are direct from the extracode jump table. Exit is to

1/247 or 3/247 with B91, B92 as shown below. B121, 119 are unalterad.
This causes exit to the address in B91, in supervisor with full recovery
switch set

E Code Entry to R491 Exit to (1) or  B91 on exit B92 on exit

| (3) of 247 |
1007 (3) 3 (3/498) -
1010 (1) 3 (1/498) -
1011 (2) 3 (2/498) -
1012 (1) 3 (3/498) -
1013 (2) 3 (5/499) -
1014 (5) 3 (1/492) 0.1
1015 (6) 3 (1/492) 0.4
1016 (7) 1 (1/492) 2.0
1017 (8) 1 (1/492) 2.5
1020 (9) 1 (1/492) 3.0
1021 (10) 1 (1/496) -
1022 (11) 1 (4/492) -
1023 (12) 3 (1/492) 141
1024 (13) 3 (1/492) 1.5

Temporary Working Space: Nil

Notes: The value of B92 where appropriate is carried over via R247 to
the SER which starts in the address specified in B9{.

v
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R492/1
R492: Main store tape organisational extracodes
Purposet An SER in main store entered from fixed store R491 by extracodes
referring to tape B. Finds the actual deck number involved and
enters various routines to obey specific extracodes. Includes

within itself the extracodes "Re-allocate!" and "Tape length'.

Registers of main stores 42

Instructions obeyed: Most extracodes: 6 + entry to R221 to find deck
number,

Extracode "Length": 13 4 entry to R221
Extracode "Re~allocate": 14 + entry to R221

Parameters used: (1) to (20)

Cross references:

5 = (1/221) Find deck number
6 = (9/205; Current program number in store control
T = (3/221 Number of decks
(8) = §5/221) Deck allocation directory
(9; = 9/230) Deck timer directory
(10 = 5/201) SER re-entry
(11) = 1/215) Set full recovery switch
(12) = (99/900 Extracode working space
13) = (4/247 Return to main program
15) = (1/497 "There am I"? extracode
16) = (2/494) Write title
(17) = (1/494) Read title
(18g = §2/495) Unload
(19 = 1/495) Free
(20) = (3/495) Release tape

Connections with other routines:

Entered at 1) From R491 for extracodes 1014 - 1020, 1023 1024 with
B92 as described for R491, full recovery switch set.

Exits To monitor viaf5(1/221) if deck not defined
To halt program via 8(1/221) if deck not available
Otherwise to the relevant routine as listed above
with full recovery switch set, extracode B lines and
working space unaltered, and re-entry address set to
the start of the relevant routine.
B100 = absolute deck number (digits 7 - 3)

Entered at 4) For re-allocate via R491
B119 = new label, digits 9 - 3 rest irrelevant
ba = old label, digits 9 - 3 rest irrelevant

Exite To (4/247) to return to main program with

B119 unaltered.
B121 = 0

1,264
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R492/2
R492: continued

Re-entered at (3) for extracodes "Length of tape"
Exit: (4/247) to return to main program with

B91 = B92 = O
(99/900) = Length of tape, digits 15-3
rest zero.
Subroutiness
a) "Set full recovery switch'"s o

Entered at (1/?15) with B109 = Address of SER to deal
with specific extracodes.
Exits %o address in B109. B110 unaltered.

b)  "Find deck number':
Entered at (1/221) to find Atlas deck
B109 = Return address
B100 = Programmers label, digits 8-2

digits 0 = 0
Exits To return address with B100 = deck number
digits 7 ~ 3

or to monitor
or to halt program: Re-enter at (1/492) if
deck not available.

Entered at 15(1/221) if Atlas or Orion deck not found,
to monitor

Entered at 8(1/221) if Atlas or Orion deck found,
B107 ‘= deck number, digits 7 - 3
B106 = contents of deck allocation directory
digit O.
B109 = return address

Exits To return address if deck available,
B100 = deck 1label
To halt program if deck not available
Note that the full recovery switch is reset
on exit to return address

Lemporary working space: Entry 1) B100, 106-109

Entry 4) B100, 101, 121

Notes:

1. On entry (1) if B92 is odd, R221 is entered o locate an Atlas
tape (monitor if Orion tape). If B92 is even, a search is made
for an Atlas or Orion tape of the correct label.

2« The program is halted via R221 if the tape referred to is not
available (e.g. being mounted, under supervisor control, etc.).
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R493/1

R493: Tape message printer
Purpose: An SER subroutine in main store to print messages to the
tape operator. Alternative entry conditions allow for

printing the title of a tape in addition.

Registers of main store: 44

Instructions obeyed: 25 if message only; maximum 39 42D if title also,
where D = number of decks.
Also entries to R240 to assemble output which will
dominate the number of instructions obeyed.

Parameters useds (1) to (13)

Cross references:

(5) = (1/220% Reserve output

(6) = (2/220 Free outputb

(8) = (12/213 SER dump address

(9) = (5/201 SER re-entry address
(10) = (1/240 Print message

(11) = §8/494) Deck title directory
(12) = 3/240) Print layout

Connections with other routines:

Deck number (digits 7-3)
Return address (digits 22-3)
Digit 0 = 1 éprint title)
0 {no print title)
Location in store of message
Digits 22-0 (main store, starting at
any character position).
Digit 23 = 0 (use title from title
directory)
1 (use title from B105)
Location of title if other than title
directory

Entered at 1) with B100
B104

non

B103

]

B105

Exit ¢ a) To re-entry address if operators output is busy

with B102, 101 altered

b) To return address when output is assembled in
the buffer with

B100, 103, 104 unaltered
B126 digits 2 - 0= 0

Re-entry address set to return address,

Digits 2-0 = O
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R493/2
R493s continued

Subroutiness
~ — _
i\;) a) "Reserve operators output": entered at (1/220) to reserve
output channel
B101 = 0.4 (channel 1)
B100 = B102 = Deck number
B110 = Return address

Exit: To halt program (go back to re-entry) if busy
To return address; with B100 = working area
of output,; if channel not busy.

b)  "Free operators output": FEntercd at (2/220) at conclusion with
B101 = 0.4
B100 = Deck number
B110 = Return address

Exits To return address with B100, 103, 104 unaltered.

c) MSupervisor output": Entered at (1/240) to print message with
B100 = working store of output peripheral
B108 = 0.1 (message ends on character 00)

1.0 (message of two characters)

address of message

return address digit O = 1 to recover

B100-104 on exit,.

SER dump address = (7/493) - working space for R493

<:> Exit after message written to buffer with
\ B100~104 preserved
Re-entry address set as B110 on entry

B109
B110

LI

Entered at (3/240) to print "New line"

B100 = working crea of peripheral
B109 = 2.1
B110 = Return address. Digit O=1 as azbove.

Exit to return address with B100-104 preserved
re-entry address set as B110 on entry.

Temporary working space: B101, 102, B105-110, Bt .
B100 used but reset to original value.

Notes:

1o Printing oonsists of message followed by deck number on one line,
followed optionally by the tape title on a separate line,
Message and title are in internal code, inner set, in store, and
are terminated by character (octal) 00.

2. A title is only printed if B104 is odd on entry. The title
is in the deck title directory for this deck, or in a separate
location specified in B105 on entry. If the first half word
of title is zero, the title "FREE" is printed..

. 1.2.64 )



R493/3
R493: continued

3. After reserving the output channel, this routine uses a dump
area for B100-104 in the event of halts, Only one such area
is required, since only one message can be printed at once,

If the output channel is busy, the routine callig in R493 is
halted, with B100 103, 104 unaltered, and is resumed at the
specified re-entry address; if this has digit 1=0, only B100
is preserved on restarting. Usually this is sufficient, as
it contains the deck number bhoth on entry to R493 and when the
routine is halted by R220.

4. The message and tape title may be in any supervisor main store
block bearing a reserved block label in the block directory,
which can be called to core store by non-equivalence in supervisor.
They must not coupy a supervisor main store block with a non-
reserved block label.
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R494/1
R494: Extracodes Read/Write tape title

Snai—

Purposet A main store SER to implement the extracode Read title, Write
titlee An alternative entry provides a subroutine to copy a
title from object program store to supervisor store, compressing
where necessary.

Registers of main store: 80

Instructions obeyed: Rcad: Around 10 +2D + T per half word of title
where D = number of decks. .

Writes Around 20 + 2D + 10 per half word + 5
to 20 per character.

Parameters Used: (1) to (12)

(8) = "Deck title directory" 10 words per deck, holding
title of tape on deck d in words 10d onwards.

Cross references:

(9) = (99/900) Extracode working space
(10) = (4/247 Exit to main program

(11) = é5/221 Deck allocation directory
(12) =0.4(6/201) Main progrem controls.

Connections with other Routines

Entry at (1) from R492 for "Read title to store 9% in supervisor
with full recovery switch set.

B119 = 8 :

B100 = Deck number (digits 7-3)

Bxit to (4/247) to reset full recovery switch and exit to main
program with
B91 =0

B92 = number of half words Extracode working

space filled less 1 (digits 4-2)
Extracode working space = title or remainder of title.
B97 even
B119 unaltered

non

Entry at (2) from R492 for "Write title from store S", in supervisor
with full recovery switch set
B119 = 8
B100 = Deck number (digits 7-3)

i u

Exit to (4/247) to reset full recovery switch and exit to main

program with main program controls set to resume
in main control.

Entry at 1(1) for subroutine "Find title"
B110 Return address
B100 = Deck number (digits 7-3)

nu
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R494/2
R494: continued

Exit to return address with
- B101 = Location of title of deck in deck
k_) title directory (absolute address)
B109 = altered

Entry at (3) for subroutine "Copy title to supervisor store"

B110 = Return address
B101 = Location in supervisor store for title
B119 = Location of the title in the store belonging to

the current main program in control of store.

Exit to return address with
.B91-9T7, B100-110, Bt, B119 altered
Title copied and compressed (see notes)
(This subroutine is used by R498, which implements
the extracodes "Mount" efc.).

Subroutines

"Co~ordinate organisational extracode"
Entered with (4/247)
a) To copy to program store

B91 = Re-entry address to R494
B92 = Number of half words extracode working
space loaded less 1, digits 8~2 = 3.4
/’) B97 even
= Return to address in B91 with B95 unaltered, B119
stepped to next transfer address

b) To read from program store

B91 = Entry address to R494
B92 = 0 (read one half word)
B97 odd

Return to address in B91 with one half word working
space filled, B119 stepped by 0.4sB95 unaltered.

Temporary Working Space: B91-97, B100-110, Bt

Notess

1 The title read from the deck title directory is in internal
code characterss; up to 79 significant characters are permitted.
The last half word of title must contain zero in digits 5-Q.

2. The title read from program store obeys the same rules. If 10
half words have been read and none has zero in digits 5-0, zero
is forced to digits 5-0 of the last half word - the title is
thus cut short,

O
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R494/3

RA94: continued

3.

@)

4.

5.

o

After reading the title from program store and cutting short
where necessary the title is analysed and condensed as followss—

a) Characters 03-07, 73-77 are omitted throughout.
b)  Character 02 (Tab) is replaced by Of (space)

¢) At the start, characters 01, 12, 37 (space, comma, full
stop) are ommitted.

d)  Throughout, multiple space characters are ignored
(i.e. n spaces equal one space).

@) The title is ended on character 00.
(Octal internal code characters aro used above).

The last; partially filled, half word is filled by R494 with
characters 00,

On entry at (2), digit 13 of the deck allocation directory
is forced to 1 to indicate that the title has been changed.

Although for efficiency this routine would occupy the same
block of store as the deck title directory, the routine still
functions correctly if these are in separate blocks, and in
fact it is convaedent elsewhere to use separate blocks for these,

1.2.64
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1)

4)

12)

7)
8)

23)

)

11)

31)

T
FIXED STORE COLUMN 4004

(o) =*4004

R{00 | SCRT INTERRUPTS

101, 123, o, 2%6 |Line 2
101, 1235, 123, (2)
104, 123, o, 0%06 |Line O
101, 125, 123, (12)

lzgne 0
1(4) / 1(7) | -
254%4003  / 1P |# on I
(6/407) / 17 {Parity 6 MTB
(2/241) / iX¢p) iParity 5 FS
(2/241) / (1/541) iParity 4 SS
(3/7407) / 1(7) IParity 3 MIT
0,1(2/340) / 1¢7) iParity 2 D
(2/241) / (1/5352) |Parity 1 CS
1(4) / ) | =
io1, 123, 0, 31600434 | P2
lo1, 125, 123, 0.4(12)
101, 123, o, 30%600434 IP3
io1, 125, 123, (23)
1r3
(1/571) / (1/229) ITeletypes
1(8) / (1/586) | -
1(8) / 1(9) f -
(1/566) / 1¢9) ITR5's
1(8) / 1(9) | -
1@ 7 (1/551) | Anelex
(1/561) (1/576) ICreed 3000
1(8) / 1(9) I -
(L / (1) |Wink
101, 123, 0 20%600434 P4

2
101, 125, 123, 0,4(23)
101, 123, o, 1%6 [Tine 1
101, 125, 123, 0.4(31)

Powers _q_i; g_;

I

0,1 / (1/700) I o
0.2 / (1/700) 11
0.4 / (1/700) | 2
1 / (1/700) I 3
2 / (1/242) I 4
4 / (1/700) I 5
8 / (1/4006) | 6
16 / (1/322) I 7
32 / (1) | 8
101, 126, o, (72/595)

123A\10/63,

1500

Pz
Cr printer
Uraphical output
TRY

Card reader ECC
Wink

P4
Clocks
Teleprintors

Caxrd punch

Wink

Lino 1
Uné?&igned function
DO

SVI

SvVo

# tapes and drums

EO

Mag tape deck failure
Drums

-



IRgCO

R500 |SORT INTERRUPTS
5 101, 123, o, 2+%6 |Line 2
ioi, 125, 123, (2
4) 101, 123, o, 0*6 [Line ©
101, 125, 123, (12)
|Line © P2
iz2) 1(4) / 1 I - ICT printer
33%40044 / 1 I# on I -
6r7407) / 1(7) IParity 6 MTB  Graphical output
(2/241) / e |Parity 5 Fs -
(2/241) / (1/541) IParity 4 SS TRY
(37407) / 1) Iparity 3 MTT =~
0,1(2/340) / 1) Iparity 2 D -
(2/241) / (1/532) Iparity 1 C8 Card reader EOC
1¢4) / (1) I- Wink
73 101, 123, o, 31x600434 P2
101, 123, 123, C.4€12)
33 1c1, 123, 0, 30%600434 Ir3
101, 125, 123, (23)
123 P4
3) (1/571) / (1/229) ITeletypes Clocks
1) / (1/536) | - Teleprinters
1(8) / {» | - -
(1/566) / (1/551) | TR5 *Anelex (MANCHESTER has 1(9))
1(3) / 1(9) [ - -
1(8) / 1(9) I - ~ (MANCHESTER has (1/551))
(1/561) / (1/576) |Creed 3000 Card punch
1(3) / 1(9 | - -
(1) / 1) [Wink Wink
vid 101, 123, O, = 20%600434 IP4
101, 125, 123, 0,4€23)
L) 101, 123, o 1#6 |Line 1

101, 125, 123, 0.4431)

|Powers of 2 Line 1

i) 0,1 / (1/900) | © Unassigned function
0,2 / (1/700) | 1 Do
C.4 / (1/700) | 2 SvVI
1 / (1/700) | 3 SVO
2 / (1/242) I 4 # tapes and drums
4 / (1/700) I 5 EO
S / (1/4006) I 6 Magtape deck failure
16 / (1/322) 17 Drums
32 / (1) |1 6 -
101, 126, e, (72/595)
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1)

R708

(2) = %001

(3) = (4/203)
(4) = (5/201)
(6) = (1/215)
(5) = (21/261)
(7) = (4/247)

121, 100,
101, 102,
124, 102,

113, 126,
121, 109,
121, 126,

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

\
| Acquiro blocks for. compiler

14 excess blocks

|Store directory

|Re~entry address

|Set fr awitch

|Alt. entry to Ead Compiling
IReset fr switech and exit

|Link for main store

|Step bleock counter

|Exit setting full recovery switch

118/1/63



1

.2)

3

R501

(66)=(66/599)
(50)=(50/599)
(51)=(51/569)
(52)=(52/599)
(53)>=(53/590)
(50)=(56/590)
(60)=(60/399)
(61)::(61/599)
(62)=(62/599)
(67)=(67/599)
(68)=(68/590)

(8)=*5005 5301

(9)=(5/599)

165, 108,
163, 108,
163, 108,
163, 108,
101, 107,
121, 100,
113, 100,
164, 107,
13, 100,
165, 107,
124, 107,
113, 107,
165, 109,
122, 109,
113, 109,
165, 109,
122, 100,
113, 109,
101, 109,
113, 109,
113, 109,
121, 109,
113, 109,
113, 0,

113, 0,

113: o,

113, o,

113, 0,

101, 108,
127, 108,
163, 108,
103, 108,
163, 108,
101, 126,

*0000 3700
0
0
0

(10)

(8)
8xy
7.0
*7

#0000 3740
*0004 0000
(68)%7

*7777 7774
*7

(60)*7
*7777 7774
*7

(61)*y
(60)*7
(62)*y
(67)*y
—004

(51)*7
(52)%7
(53)*7
(66)xy
(50)*7
(56)*y

(68)+7
#0000 3700
0

0

0

0,4(10)

[Load private store of any peripheral

[Beginning of peripheral
L subsidiary store table

[Address of number O

[Subaidiary store address
L of number O

[Private store of 'number 8!

[Private store of selected
L peripheral

[V-store address (less *6)

[Beginning of buffer

[End of buffer
[(1/504)

M= -0.4

[Find peripheral type

[Jump, depending on periphersl
2.9.63



O

P

7)
5)

6)

10)

121,
113,
113,
121,

121,
113,
121,
113,
113,
113,
121,

10,0(Q)*
(8
(8)
(8)
9,0(Q)*1
(8)
7.4€Q)*1
(8)

130.4(Q)*
B)
(¢5))
¢
G44€0)%*1
3)
0,0(g)*1
(8)

0,4(g)*1
4.4(g)*1
10, 4(9)*
8)

(3)

3) o
13.0(Q)*
(3)

)
@)
()
(%)
@)
)
(@)
@)

10g,
109,
0’

126,

109,
109,
10g,
109,
O’

o,

126,

1

1

i

1

N N N T N e N N N e N Y N N S NSNS NN

0,1
(50)%7
(51)*9

60,0
(B1)*7
% 5
(62)%y
(60)*7
67)*7
0

)
(5)
(5)
(5)
4)
(52
(5>
(5>

6)
(5)
(5)
(3)
(3)
(5)
@
(5)

(5)
(5)
5(0)
(5)
(5)
(5)
(5)
(5)

(5)
(5)
(5)
(5)
(8)
(5)
(5

(3)

[R501,1

[TRS exit

[Card reader exit

[Anelex exit

[Card punch exit

[Card reader
[Xeronic printer
[TRY

[Graphical output

[Anelex printer
[1.B,M, tape
[Creed 3000

[TR5

[Teletypes O = 7
[Teletypes 8 - 11
[Card punch
[Spare

[Teleprinter

[(Clock)
[Spare
[(1AM's)

[(raM's)

2.9.63



2)

6)

3

)

5)

7

8)
9)

R502

(51)=(51/599)
(52)=(52/500)
(53)=(53/599)
(56)=(56/599)
(64)=(64/599)
(65)=(65/599)
(66)=(66/599)

(30)=+300%7

{(20)=0,1
(21)=0

101, 105,
127, 105,
122, 105,
214, 126,
113, 103,
101, 108,
164, 104,
113, 104,
127, 101,
113, 101,
165, 103,
216, 103,
127, 102,
121, 104,
216, 102,
124, 102,
113, 102,
101, 102,
214, 126,
121, 102,
113, 102,
113, 110,
113, 120,
121, 110,
121, 126,
101, 126,
(1/533)
(1/568)
(2/553)
(2/573)
(2/573)
(99/599)
(99/599)
(09/599)

100,

103,
105,
100,
100,
103,
100,

100,

102,

NSNS NN

(52)*7
27777 7770

(6)

(32)*7
(33)%7
*7777 7774
(53)%7

*7977 7774
(64)*7

%7777 0000
(30)

%0000 7777
%7777 0003
*0000 7774
*1,

(65)%7
(66)#7

)

-0°4

(51)*7

(66)*7
(5/201.)
)
(1/509)

(9

(99/599)
(99/599)
(99/599)
(1/568)
(2/579)
(2/573)
(99/599)
(99/599)

[R502

[Start reading from any input periph.

[Reserved block number,
[Information for punching fault,

[If no code change retain previous
[ shift

[Preserve count of previous faults

[Ignore 1,s, bits,
[Starting address,

[Ensure there is one half
[ -~ word at end
[Reserved block number (less *7)

[Jump if last exit was with
[ main store full
[Otherwise, set M = -0.4

[Ffind peripheral type,
[Enter appropriate P.ER,

[Card reader / Xeronic

[TR.Y7 / Graphical output
[Anelex / 1.,B.M, tape
[Creed 3000 / T,R.5

[Teletype / Card punch

[ - / Teleprinter

[ - / -

[ - / -

2.9.63



7

6)
3)

2)

R503

(50)=(50/599)
(52)=(52/599)
(56)=(56/500)
(64)=(64/509)

101, 102,

127, 102,
122, 102,
214, 120,
113, 103,
113, 101,
113, o,

113, 0,

121, 126,

100,

44
103,
102,
100,
100,
100,
100,

[r503

[Start writing to any output peripheral

(52)%7
:7777 7770

(3)
(52)*7
64)%7
(50)*7
(50)*7
(7/502)

[If no code change retain
previous shift

[Set code table

2.9.63



LR504
R504 [Free any peripheral

(1)=(3/501)

2.9.603



Lr508

11/9/54

R508 [Peripheral one second subroutine
<:> (51) = (51/5099)
(66) = (66/599)
(60) = (63/599)
(30) = (5/599) [First of subsidiary store addresses
(31) = (6/599) [Number of subsidiary store addresses
5D 121, 101, o, (31) [set counter
) 101, 1co, 101, (30) [Address of private store
21c, 126, 100, (10) [Go to next peripheral if out of use
101, 1cz, 100, (63) x4 [v store address
101, 110, 102, *6 [Read v store
210, 126, 110, (10) [Go to next peripheral if disengaged
121, 110, o, (3) [1f engaged
121, 126, o, (1/509) [Find peripheral type
3) 121, 110, c, 0.1
113, 110, o, 3%6 [INHIBIT INTERRUPTIONS,
1c3, 103, 1co, (51)%y [Minus M,
217, 126, 103, ) [Go to next peripheral if M>O,
121, 104, 103, =004 {Go to next peripheral if M=-0.4
214, 126, 104, (€Y
101, 104, 100, (66)xy [Find if peripheral is free
101, 126, 109, 6) [Go to peripheral fault testing
(:) [ routine, Return to (4),(8) or (3)
%) (1/530) / 99/599) [card reader / Xeronic
(1/540) / (99/592) [T,R.7 / Graphical output
(1/550) / (92/599) [Anelex / I,B.M, tape
(1/560) / (1/565) [creead 3000  / T.R.5
(1/570) / (1/575) [Teletype / C,P. (MANCHESTER has 107%40174
(99/522) / (1/538) [ - / Teleprinter
(99/599) / (99/5209) L - / -
99/52%) / (99/592) L - / -
7) 113, 108, 100, (51)*5 [set new M
113, 0, o, 3*6 [PERMIT INTERRUPTIONS
121, 107, 0, o]
121, 108, 100, C
121, 110, o, (10)
121, 126, 0, (2/206) [call S,E,R, to qucue
3) 113, 103, 100, (51)*7 [Set new M
9 113, o, 0, 3*6 [PERMIT INTERRUPTIONS.
10) z02, 1206, 101, (2) [Next peripheral
121, 126, o, (1/202)
(0) = 197%40174 IMANCHESTER ONLY
172, 102, 0, *0004 2200 | Goneometer
(:) 224, 126, o, (1/575)
101, 120, 0, 015%4
(0) = 2(10)



L

R0

(68)

101,
124,
125,
125,

125,

127,
121,

109,
109,
100,
10g,
109,
109,
126,

(68/509)

68)%7
0
(6]
0

0
7:6
0

[R509

[Find peripheral type.

2,9,03



A

1)

2)

3)

"

R511

(56)
(©3)

101,
101,
127,
215,

122,
113,
217,
114,
124,
121,

122,

i21,

= (56/590)
= (65/599)
105: 100,
106, 100,
106, o,
126, 106,
105, 101,
o, 101,
126, 105,
101, 100,
101, 0,
126, o,
105, 101,
126, 110,

(65)*7
(56)*7
*7777 7774
(3)

0.4
%

(4)
(50)*7

0.4
4)

[R511

[Find store length available

[Jump if already started on record

[Test space for next separator
[Clear space for separator

[If no more space, exit
[Address of separator

[Address of next character

[Length remaining

2.,9.63



2)

1)

4

3

R512

163,
125,
104,
121,
165,
2i4,
125,
122 ?
215,
165,
124,
124,
120,
121,

[R512

[Shift up character in half word

106,
100,
106,
107,
106,
126,
107,
106,
126,
106,
106,
106,
106,
126,

107,
O!

1067,
106,
110,
106,
o,

o,
106,
110,
106,
106,
o,

110,

*03C3 0303
o

27474 7474

0.3
(3
0

0.1
4
0.3
)
)
2,0
)

[Alternative entry
[2L.8, BITS of character up O places

[Usual Entry

2.9,63



1
2)

3

5)
4)

214,
214,
120,
125,
122,
215,
121,

121,

R513

126,
126,
108,
107,
108,
126,
126,

126,

[Restore character positions in half word,

108,
108,
0.

513

2,9,03



1)
2)

3

(G6)
(51)

121,
101,
113,
113,
124,

101,
121,

(26/599)
(31/559)

0, 0

100, (65)*7
100, (66)*4
o, (5/201)
110, 0

100, (51)*7
o, (2)

[R514

[Return to master routine from P,E.R.

[Return address
[Preserve reason for stopping

209.03



R515

(51)
(60)
(62)
67
(68)

1) 101,
113,
113,

2) 113,
101,
121,
113,
107,
215,
121,
113,

O @ 113,

121,

O

ngonnn

108,
108,
108,

108,
107,
107,
109,
126,
107,
107,

126,

(51/599)
(60/599)
(62/599)
(67/559)
(66/599)

100,

(60)*7
(62)*7
07)%7

(51)*7
(68)*7
0,1
3*6

*6

“4)

1,0

%0

3%6
(1/202)

[R515

[Start any peripheral

[Set M= 0O
[V store address

[INHIBIT INTERRUPTIONS
[Test fault bits
[Exit if faulty or disengaged

[Start
[Permit interruptions

2,9,03



O

1)

3)

@

R516

(52) =
(00) =
(o1) =
101, 109,
101, 108,
113, 108,
165, 108,
124, 108,
101, 108,
113, 108,
165, 108,
121, 126,
(20/517)0,0
(20/517)0,4

(52/599)
(g0/599)
(01/599)

100,
109,
0,

109,
108,
108,
o,
10g,
110,

/
/

(52)*7
0
(00)

0.0

o}

(3)

(g1)

27777 7770

30/517)0,2
(30/517)0.6

[R516

[Set code conversion parameters,

[Address of parameter table,
[Address of character table,

[Jump table,

2.,9,63



1)

2)

3

R517

(go)
(1)

101,

104,
101,

165,
105,
101,

nu

(90/569)
(91/599)

103,

109,
109,

110,

*7

(g0
0

e

(o1)
0

[R517.1

[Character code conversion

[Subsidiary store working
[ space

[Pick up A code character

[Address of line in table
[Table look up

[3 bits from m,s. end of table
[Jump to address contained
[in one of the registers:?

[0,0(20) to 7.4(20)
[0,0(30) to 7.4(30)

2,9,03



S

O

O

20)

21)
22)

23)

24)

25)
20)
27)

28)

29)

(21)
(26)
(22)
(23)
(25)
(24)
(26)
(25)

101,

101,
143,
121,
113,
101,

121,
113,
101,
104,

121,
113,
104,

101,
113,
121,
113,
101,
121,
113,
104,
101,

121,
113,
101,

NN NSNS

126,
126,

110,
110,
110,
1315,
126,

110,
110,
109,
1206,

110,
110,
126,

110,
110,
110,
110,
126,
110,
110,
109,
126,

110,
110,
126,

(21)
(26)
27
(22)
(26)
(28)
(26}
(29)

440
3.4

0,4
(g0)
0,4(20)
Qi)
340

0,2(30)
(o1)
1.4
2.4

0,2(30)
(o1)
2.0

0,0
(g90)
0,0(20)
(o1)

«0
3.6(30)
(91)
1.4
2.4

0,6(30)
(01)
240

[R517.2

[Last character was in :

[A shift B shift / a shift B shift
[Special character

[Appears in both B code shifts

[A shift change character

[a shift change character

[Any B shift character

[Any b shift character

[B shift change character

[b shift change

[Change to table 'a',
[Expect next character in
L a shift B shift,

[Change to b shift
[b shift change character

[Change to b shift

 [Change to table 'A'

[Expect next character in
L A shift B shift

[Change to b shift

[b shift change character

[change to b shiit
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@

30)

34

35)

36)

37

38)

39)

(21)
(26)
(22)
(34)
(33)
(20)
(36)
(26)

101,
113,
121,
113,
101,

121,
113,
101,
101,

121,
113,
101,

101,
113,
121,
113,
101,

121,
113,
101,
101,

121,
113,
101,

NNNNNN™INS

110,
110,
110,
110,
126,

110,
110,
109,
120,

110,
110,
126,

110,
110,
110,
110,
126,

110,
110,
109,
126,

110,
110,
126,

0.4
(g0)
0.6(30)
(91)
3.0

0,0(20)
(o1)
1.0

2|4

0,0(20)
(o1)
2.0

0,0
(90)
0.2(30)
(o1)
3.0

0.4(20)
(o1)
1.0
2.4

044(20)
(o1)
2.0

[R517.3

[Last charactexr was in

[A shift b shift / a shift b shift

[Special character

[Appears in both B code shifts

[A shift change character
[a shift change character
[Any B shift character
[Any b shift character
[B shift change character
fb shift change character

[Change to table ‘a’
[Expect next character in
L a shift b shift

[Change to B shift
[B shift change character

[Change to B shift

[Change to table ‘A
[Expect next character in
L A shift b shift

[Change to B shift
[ B shift change character

[Change to B shift

2,9.63



1)
2)

R518

(52)
(o1)

121,
121,
117,
107,
114,
121,

1]

109,
103,
108,
109,
109,
125,

(52/599)
(91/590)

o, 0.6

0, *7777 7771
100, (52)*7

o, (91)
100, (52)*7
o, (1/516)

[R318

[Preserve code conversion
[ parameters,

[Clear bits 1 and 2,

[Insert bits 1 and 2.
[Reset parameters, in case
[ required later,

2.9.63



1)

2)

3

4

5)

113,

210,
1z1,

109,
108,
125,

109,

108,

107,
126,
100,
107,
120,
109,
107,
109,
109,
109,
101,
101,

108,
109,
109,
126,

(52/599)
(56/599)

o, 0

o, o]

0, 3

o, *1

o, 0,1
100, (52 )*y
107, (4

0, *4
100, (56)%7
107, (3

o, *2

o, 77777774
101, o}

107, 0.4
107,  *7

o, 0.3

0, fg777 7774
100, (56)%7

o, o.g

108, O,

o, (2/518)

[R519

[Insert Seperator

[Enter here if end of recoxrd

[Enter here if record continues

[Jump if internal code
[Bit 23 = 1 if binary

[Jump if this was new record
[Bit 22 = 1 1f continuation

[Add length of record
[Send to store

[Round up next address

[Clear that half word

[set (50) = 0 or 0,1

[Retain input code shift, but
[ return to inner set if

[  true end of record
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1)

5)

—

R520

@

(8>
64)

101,
217,
165,

121,

101,
217,
127,
124,
121,
121,
121,

121,
122,
121,

nn

109,

101,
126,
101,
101,
102,
108,
126,

102’
101,
126,

*0000 1001
*3067

(64/599)

100, 64}y
101, (3)
101, %3777
0, (7>

0, (1/318)

100, 64)*7

101, (3)
o, *0000 7777
0, (8)*1

1009, 0

o, 8

o, (1/312)

0, *4

o, *7

110, o

[R520

[Set reserved block label

[Information for R313

[New block label

[Main store address,
[Jump if not main store,
[Block number

[Call block to cores

[Main store address,
[Jump if not main store,

[New block address
[Copy page number to B102

[Set PAR

[*4 if not main store
[Subtract *7
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1)

3)

6)

7)

R521

(50)=(50/599)
(52)=(52/599)
(56)=(56/599)
(99)=(99/599)

124, 101,
127, 101,
101, 108,
165, 107,
215, 103,
165, 107,
113, 107,
214, 126,
124, 101,
164, 107,
121, 109,
215, 120,
164, 159,
Py 1071
165, 109,
215, 126,
121, 109,
117, 109,
216, 126,
121, 109,
114, 109,
165, 109,
213, 126,
121, 109,
110, 109,
121, 109,
121, 110,
164, 110,
101, 107,
121, 126,
127, 107,
125, 107,
113, 107,
124, 126,
113, 0,
121, 126,

0.3
7777 7774

*0004

*3

*0000 7777
(85)%7

&)

0.4

*0000 7777
*7777 0003
(09

*7747 0000
0.1

*2

(3)

*7777 7772
(52)%7

(3)

[

(52)*7

*1

Y2
0,1
(56)%7
0

6)
0,3
*

7
(1/512)
#4700 0000

*4
(50)*7
o

(50)*7
)

[Pick up record separator

[Round up next address

[Separator

[1f separator has bit 14=1 treat as
[ record with zero character count

[Character count
[Jump if zero separator
[Address of first character

[Monitor if next separator is
L not in same block

[Address of carriage control ch,

[Jump if not beginning new record
[If beginning, clear bits 2, O

[1f binary insert 0,1

[Jump if record continues
[If record ends, subtract

[ 0,1 from character
[ count

[Shift required characters to
L top end

[Shift to 1,8, end and add *4

[Control character to (50)
[Return

[Clear (50)
[Return
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[R522

R522 [Find peripheral buffer in
L part page

1)

2)
3

1) = (61/599)

(62) = (62/599)

67) = - (67/599)

101, 104, 100,  (61)*7
121, 12 ’ 0’ (3)
i01, 104, 400, (62)*7
101, 103, 100, 67)*y
122, 104, 103, 0

121, 126, 110, 0

2,9,63



1
4

2)

R523

64)
(67>

113,
101,
127,
164,
113,

121,
121,
216,
121,

(64/599)
(67/599)

100, 67)%7
100, 64)*7
o, . *00007777
109, *7777
100, ©4)%y
0, *4

102, 0

102, (1/312)
110, 0

[R523

[Remove reserved block label,

[Preserve next address in buffer,
[01d (main) store address

[1.5, bits of next address

[Add in block number

[Preserve

[Lock out bit

[Page number

[Set PAR

[Exit if not main store
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1)

2)

3

10)

14)

15)

18)

R527

(50)=(50/599)
(52)=(52/599)

101,
215,
101,
127,
124,
124,
104,
101,
127,

165,

217,

215,
101 ?

214,
101,
121,

215,
126,
214,
101,
116,
101,

165,
123,
125,
113,

109,
120,
126,
109,
109,
109,
109,
100,
107,
107,
110,
126,

126,
126,

120,
109,
120,

120,
107,
126,
109,
107,
126,

110,
110,
110,
110,

126,

[Carriage control code conversion

(50)*7
2)
740
77

0

(0]

5.0

0
(52)%7
0.2

*2
(14)

(10)

(18)
1.0
(15)

(1.8)
0.2
(18)
1.4
(52)*7
6,0

*0077

*

(50)%7
5.4

[Pick up control character,
[Exit if no control character
[Shift up 2 places

[Add address of table,

[Table look up

[Find present output shift

[Jump if character is in
L second, or both output shifts

[Exit with special character, or zero

[Insert shift if required
[Jump 1f either shift will do

[Insert shift if required,
[Altexr private store,

[Exit with shift character,
[Bits 17-12

[Charactor for next time
[Store C.Control chart for next time

[Exit with character



1

2)

R530

(10)

104,
165,

214,
214,

165,
214,
121,
121,

165,
214,
121,
121,
121,

165,
214,
121,
121 ?
113,
121,
124,

121,
121,

106,
107,
126,
120,

107,
120,
108,
126,

107,
126,
109,
108,
126,

107,

108,
109,
109,
109,
126'

108,
109,
126,

(5/724)

102,
106,
107,
104,

106,
107,
o,
0’

106,

*6

0,2
(9/508)
&)

0.4
(2)
1.0

4@

#0000 0100
(3)
%0000 0103
2.0
(5)

2.0

&
4.4
0.3

*6
(1/533)
(7/508)

...().4
(10)

(7/508)

[R530

[Card reader fault test

[Return if started
[Call input mecter If rsader
L is free

[If disabled set M=1.0

[Reset overdue and disengage
[Set M = 2,0

[If cards low set M = 4.4
[stop and disengage

[Call P.E.R. to queue

[Set M= "004
fCall input master
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)

~

R531

{(50)=(50/599)
(62)=(62/5%9)

(10)=(5/599)10,0

(99)=(39/599)

101,
io1,

(3)

3)
oM
€08))
92
(99)
(99
0
(1/500)

101,
101,
121,
113,

101,
113,

101,
121,
214,
122,
101,
100,
127,
214,
124,
12d,

167,
113,
126,
127,
215,
167,
113,
121,
113,
165,
122,
217,
121,

123,
125,

NNNNNNNN N

8L
oy

oNeNvNeNeoNoNeNele)

H
113,

#6004 3700
(2)

(10)
(62)*7
C.4
(62)*y

#6004 0000
*7

(50) %7
O¢4
(5)
0.4

8*6004 0000
*7777

@

#0001

02

#0000 2000
:;:7

#0006
*7777

&>

0,1

(50)*7
0,4

#6004 0000
*0000 7774
41,0
(1/500)
(2/532)

[R531

[card reader coiumn interruption

[MANCHESTER has (g9)

[rind private store
[Present address

[Next acddress
[Copy card column to

buffer
[count columns
[Jump if first column
[Read previous character
[compare with check station
[1f cifferent count up faults
[1f first column, set
[ bit1o=1
[rest for end of pack punching
[If end, force bit ¢ = 1
[roram

LCheck not too many card
[ columns

L1/9/64



)

1)

2)

4

R532

(50)=(50/599)
(51)=(51/599)
(61)=(61/599)
(52)=(62/599)

(1.0)=(10/531)
104, 123,
0%, 114,
io1, i1z,
ihs, 113,
122, 113,
214, 125,
124, 112,
113, 112,
121, 112,
113, 112,
121, 112,
121, 125,
113, o,
121, 113,
101, 114,
122, 114,
121, 115,
113, 1153,
124, 114,
100, 114,
217, 113,
121, 114,
210, 113,
210, 114,
113, 113,
216, 125,
113, 114,
121, 112,
121, 125,

%6004 3670
(10)

(50)*7
w777 7774
4004

4

740

(51)%7
2.7

¥6004 0000
(1/533)
(4/201)

(50)*7
6,0

(62)*7
0.4

#0000 4000
*7

40.4
(61)x7
6.2%4

-.0.

6.324

5.4

*6004 0000
(1/500)
(51)*7
(1/533)
(4/201)

[R532

[Card reader E,O0,C., interruption

[Which card reader
[Find private store

[Jump provided count

3 correct

[Check failed

[Set M = 7,0

[pOLAM, Stop, Disengage
[Call PER to queue

[Reset count

[Sset end of card marker

[Set M = =0,4 if buffer full

[Set M = 5,4 if ending character
[Do not divert, POLAM
[Exit unless stopping

fcall PER to queue
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O

1)

2)

3

»

6)

7

3)

R533

(50)=(50/599)
(51)=(51/599)
(53)=(53/599)
(62)=(62/599)
(67)=(67/590)
(63)=(68/590)
(90)=(90/599)
(92)=(92/599)

101, 101,
165, 102,
1i0, 102,
113, o,

121, 110,
121, 126,
121, 110,
121, 126,
113, 102,
121, 110,
121, 1260,
121, 110,
121, 120,
121, 110,
121, 126,
217, 126,
124, 105,
124, 105,
101, 107,
121, 110,
164, 110,
1214, 126,
210, 126,
202, 126,
121, 106,
121, 107,
121, 126,

(505%7
*0000 7774
(62)*7
(50)*7

(2)
(1/520)
(3)
(2/520)

(92)
4)
(2/522)

6)
(1/516)

@
(1/511)

(36)
0

o

*7

()
0.3
(1/512)

(10)
(24)
1.4
0
(24)

[R533.1

[Card reader PER

[Step back to end of last
[ good card
[Clear column count

[Block to cores
[ sets Bioi, B102
[Preserve B102 in temporary storage

[Find part page

[ sets B103, Bi04

[Set code conversion parameters
[ sets B108, B10g

[Find store length available
[ sets BL0j
[Go to end if exceeded

[Current half word

[Shift next available

[  space to m,s. end

[ sets B10S

[Jump if binary

[Jump and set count if

[ in middle of half word
[Set count and half word

[  1if at beginning
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10)

12)

<:> 13)

14)

16)
17)

19)

o

127,
124,
127,
203,
‘121,
121,
121,

101,
164,
123,
125,
127,
215,
203,
113,
121,
121,
124’
124’
202’
101,
121,

203,
121’
121,

i21,
iz1,

105,
106,
106,
126,
106,
107,
126,

109,
167,
107,
1o7,
109,

126,
107,
10%,
107,
103,
101,
126,
105,
126,

126,
109,
126,

109,
126,

*7777 7770
0.4

1.0

(14)

1.0

o

(14)

7
*7777
0

(o)
#0000 4000
(1)
(13)
*7

1,0

0

0.4
0.2
(16)
(51)%7
(17)

(12)
*5

(27)

*4
(31)

[R533.2
[BINARY

[Round down counters

[Jump if in middle of
[  half word

[Pick out character and
[ pack into half word

[Test for end of card

[If half word full, send
[ to store and reset

[ count

[Advance buffer address
[Advance store address
[Jump unless buffer empty
[Find reason for stopping

[Jump unless store full

[Prepare for binary separator

[Prepare for binary separator

2,9.63



23)

20)

22)

24)

25)
26)
27)

28)

29)

30)

31)

32)

33

34)

36)
37

38)

122,
124,

127,
125,
202,
113,
121,
121,
1z4,
%4,
202,
io1,
121 ’

202,
131,
165,
121,
121,
i3,
121,
121,
216,
121,

101,
101,

121,
125,
113,
124,
124,
165,
121,
121,
113,
121,
121,
121,
121,
121’
121,
215,
101,
121,

121,
101,
121,
121,

121,
124,
215,
121,

103,
104,

109,
107,
126,
107,
100,
107,
l101,

126,

126,
109,

.108,

110,
126,
107,
108,
110,
126,
126,

102,
126,

109,
107,
107,
101,
103,
108,
110,
126,
107,
108,
110,
126,
109,
110,
120,
126,
105,
126,

105,
102,
110,
126,

101,
105,
126,
109,

126,

0.4
04

747

(o}
(22)
*7
1.4
(¢}

0,1
0,4
(25)
(51)*7
(26)

(29)
*1

0.3
(28)
(1/513)
*7

0.1

(37

(4/519)
(1/518)

*

(go0)

o

2.1

*7

C.l
0.4
0.3
(32)
(1/513)
*7

o}

(33)
(4/519)
[¢]

(34)
(2/518)
)
(51)*7
(37)

0
(c2)
(33)
(1/523)

)
0,4
(2/514)
%0000 0125
(1/515)

[R533.3

[Jump unless half word is full
[Send to store

[Advance store address

[Advance buffer address

[Jump provided buffer space

[If buffer finished, find reason
[ for stopping.

[Jump if store space
[Prepare for internal code separator

{If no store space, write
[  away last half word

[Insert separator

[1f buffer finished, preserve
[ code conversion parameters
[Pick up next character

[ from buffer and jump

[ to code conversion
[Return to (20), (23) or (30)

[Prepare for internal code separator
[End of card character
[Write to store

[Write away last half word

[Insert separator

[Next card expected for

[ internal code if reading
[ mixed cards

[Convert next card

[Remove reserved block label
fIf stopped because of
[ fault, return to master

[Otherwise start reader
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41)

43)

47)
48)

121,

165,
215,
104,
124)
113,
121,
211,
121,
113,
121,
113,
121,
101,
113,
121,
121,

124,
121,
124,
124,
121,

120,

109,
109,
109,
120,

109,
126,
110,
110,
110,
109,
126,
104,
104,
104,
104,
104,
110,
104,
104,
126,

109,
126,
104,
105,
126,

(48)

4
(23)
0

1%,
10z,

10z,

110,
109,

?
110,
109,
110,

0

744

0

(30)

*0000 0374
0

#0000 0300

(49
(49)

*0002 2742
0

*0001 4035
*0002 5002
(43)

31.4
(49)
0

(3/517)

2.0

(47)
(53)*7
0.4

(53)*7
*4000 0077
(3/517)

o
(3/517)

*3
(3/517)
0.4

0.4
(10)

[R533.4

[Harwell code conversion

[Exit 1f end of card
[Rows 2 to 7

[Rows 3 g+ -01

[Bits 13, 10, 3, 7, 6, 5, 1
[shift down

[Bits 12, i1, 4, 3, 2, O
[Bits 13, 11, ¢, 1

[Exit if punching error in
[ either half, or if two
[ halves incompatable

[Return to (20) or (23)

[If fault 1s on first column
L translate as binary

[Count errors

' [I£ (53) even, continue

L with Fault character
[Otherwise indicate
L faulty punching

[Disengage reader

[Change to binary
L for this card only
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S

49)

%0340 0000
*2340 0331
*2140 0225
%2640 6000
*3540 0115
%4340 6000
*4140 6000
#4040 6000

*3640 0453
*5440 4742
*5240 2542
*5740 6000
%2040 4542
#6440 6000
%1740 6000
#6740 6000

*3043 0403
*3442 4700
#3142 4600
%1750 6000
#5042 4500
*3740 ©000
#5140 6000
%2650 6000

%6140 6000
%1340 6000
%6240 6000
#2250 6000
*7140 6000
%1240 6000
%7240 6000
#7740 6000

N N N N N e NSNS

*2240 0077
*2440 4342
*2540 4242
%2740 6000
*4240 4142
*4440 6000
#4540 6000
#4740 6000

%5340 6000
#3540 6000
#5640 6000
%0040 6000
*6340 6000
*6540 6000
%6640 6000
#7040 6000

*0000 6000
*4040 6000
#1540 6000
*4740 6000
*0000 6000
%1140 6000
*3340 6000
*24750 6000

*0000 6000
%1640 6000
*1440 6000
%2150 6000
*0000 6000
%1040 6000
#3240 6000
#47440 6000

[R533.5

{Harwell code conversion table

209,63
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-~

[R540
R340 [TR7 fault testing routine
(10) = (5/724) [Entry to input master

101, 109, 102, *6
165, 108, 109, 0.2

215, 126, 108, ) [Jump if stopped

215, 126, 103, (2)

121, 108, 0, -1,0 [If M= O set M = -1,0
121, 126, o, (3/508)

121, 108, 0, 1.4 [If M = -1,0, no LAM's
121, 109, o, 0.3

113, 10g, 102, ) [Stop and disengage

121, 109, 0, (1/568) [Call tape reader P,E,R,
121, 126, o, (7/508)

214, 126, 104, (Q [Call input master if reader is free
165, 103, 109, *0001 0000

214, 126, 108, V)

121, 108, o, 1.0 [If disabled, set M = 1,0
21, 126, o, 3 [Call P,EL,R.

163, 108, 109, #0000 2000
214, 126, 108, ¢))

121, 109, 0, 2.3 [Reset overdue, stop, disengage
121, 108, o, 2,0 M =2,0
121, 126, o, (4) [Call P,E,R.

165, 108, 109, *0000 4000
214, 126, 103,  (9)

121, 108, o, 6.0 [Tape low, set M = 6,0
121, 126, o, (3) [Call P,E,R,

121, 108, o, 0.4 [If no fault, set M = =0.4
121, 109, o, (10) [Call input master

121, 126, o, (7/508)

2.9.63



@,

[R541

R541 [TR7 interruption

(10) = (5/599)9.0 [Subsidiary store address
(30) = (30/599)

(51) = (51/599)

(535 = (53/599)

i) = (61/599)

(€2) = (62/599)

101, 123, o, %6004 3640 [TR7 number

104, 1i1, 1z3, (10) [Address of private store
101, 115, 123, %5004 0400 [Read

113, C. 111, (51)*7 =0

1z, 112, o, Oc4 [Prepare POLAM

101, 113, 111, (€a)xy

121, 114, 113, 0.4 [Next address

113, 114, 111, (62) 7
113, 115, 113, @ *
102, 114, 143, G1)*7

[Write to buffer

217, 125, 114, 2) [Test buffer full

121, 112, o, 0,6%4 [POLAM and stop

121, 117, o, -0,4 [M = -0.4

101, 116, 115, (11/568) [1C/FS table

104, 114, 14, (50) %7

127, 114, 0, *0077 7777

215, 1z5, 1i4, (3) [Test last three characters
165, 118, 116, *6

122, 118, 0, *2 [Ignore shift changes

214, 125, 118, (4)

121, 112, 0, 0,6%4 [POLAM and stop

121, 117, o, 0.4 [M = 0,4

125, 114, 116, #7777 7762 [Subtract * and add to last three
113, 114, 111, (50)*7 [Preserve for next time
215, 125, 116, (5) [Test parity fault

101, 114, 111, (53)*7

210, 112, 114, 0,6%4 [POLAM and stop

210, 117, 114, 4,0 [M = 4,0

124, 114, 0, 0.4

113, 114, 111, (33)*7 [Count of parity faults
113, 11z, 123, 6004 0400

216, 125, 112, (1/500) [Exit to M/E unless stopping
113, 117, 111, (51)%7 [Set M

121, 1iz, o, (1/558) [call R568 to S.E.R. queue
121, 125, o, (4/201)
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1)

2)

3)

4

5)

6)

R 550

(10)=(3/514)

101,
1635,
215,
121,

127,
101,
101,

~0,4
1.0

(5)
©)

121,
121,

121,
121,
113,
121,

106,
107,
126,
126,

106,
108,
120,

0.2
(2)
(9/508)

1.4
(3>
(4)

(2/553)
(7/508)

(10)

0.3
*6

(7/508)

[Anelex fault testing routine

[Testing if stopped
[Exit if started

[If stopped

[Set m

[No fault :  Paper low

[Disabled : Disabled and paper low

[Stopped without fault

[Stopped with fault

[Stop and disengage
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)

3

7

2)

R551

74
(51)
(oo

101,
101,

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

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

59
(3)
(59)
(c0)
(c9)
4)
(99)
(o)
(1/500)

nuu

125,

113,
113,
i1,
114,
114,
112,
125,

111,
113,

113,

114,
114,
112,
125,

SNNNNNNNNYS

13.4(5/599)
(51/599)

(59/599)

0, %6004 3430
123, (2)

Y ’ 007

123, %6004 1000
123, (74)

o, 5.0

111, (51)*7

o, (3/514)

o, (4/2z01)
123 ’ "4. 0 (74)

0, 0,6

123, ~4.0%5004 1000
o, =044

111, (51)*7

o, (1/553)

o, (4/201)
(g9)

(c0)

(c9)

(o)

(99)

(99)

(g9)

(99)

(c9)

[Anelex Interruption

[Subsidary address of printer

[Put out LAM, stop, and disengage
[Find private store address

[Note overflow

[Exit to output master routine

[Private store address
[Put out LAM and stop

[Printing finished

[Overflow

[Print
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1)

2)

3)

3

5)

7

8)

R553

(56)
(62)
(51)
(50)
(61)
67

(
&

101,
104,
214,

121,
123,
121,
121,

101,
102,
101,
101,
124,
124,
121,
121,

121,
210,
164,
104,
211,
124,

©)

(e1e)}
(21)
(20)
(20)
(11)
(99)
(360)

wnunuwunnn

110,

R N S N

(56/599)
(62/599)
(51/599)
(50/599)
(61./590)
(67/599)
(59/599)
(63/509)

100,
102,

o,
o,

(56)*7
(50)*7
(1/514)

(3)
(1/520)
4)
(2/520)

(61)%
67)*7
(687
(36)%7
0

)
(7)
(1/516)

24)
@7
0.3

*7
(2/512)
(1/512)

[R553.1
[Anelex printer PER

[Characters left in present record
[Add in carriage control character
[Exit if printing finished

[Block to cores
[Sets 101 and 102
[Set 104 to available room in buffer

[V store address
[Character count

[Set code conversion parameters

[Internal code
[Binary

[First half woxrd
[Shift up half word (Int code)
[ditto (binary)

[1I,S Table/0S, Table

[Carriage control
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21)

22)
20)

24)

25)

19)

23)

17)

202,
121,

113,

124,

2602,

121,
101,

155,
125,
164,

125,
165,
202,

101,
214,
113,
113,

121,
121,
121,
113,
101,
211,
113,
113,
121,
121,

214,

121,
121,

126,
126,
109,
101,

126,

109,
10g,

107,
107,
107,

107,
109,
126,

109,
126,

(25)

1.4
*7

%0303. 0303
0
*7474 7474

0
*0000 0374

(2/517)

(62)%7
2(0)

(50)*7
(56)*7

2(0)
(1/518)
0.1

%0
%
17)
3*0
(51)%7
(1/202)
(4/523)

(1/527)

#0000 2020
(34)

[R553.2

[Test if 120 characters
[Go to cause line feed

[Transfer character to buffer
[Increase store address |

[Jump unless beginning half® word

[Character in B 109

[Convert into Anelex code, Return to
[ 20, or 21

[No characters remaining

[Jump unless first time

[Marker to clear store and start printcs
[Store number of characters remaining

[ 1in record, or zero :

[Preserve current shift
[Inhibit interruptions

[Jump if engaged

[Permit interruptions

[Exit to co ordinator until
[ printer engaged

[Carriage control, retumn to

[ (30),(32),(30)

[Set for one line feed

2,9.63



20)
27)

26)

28)

113,
124,
203,
121,
101,
125,
1435,
165,
125,
163,
163,
203,
121 y

202,
124,
121,

109,
101,
126,
106,
107,
107,
167,
199,
1,09,
109,
100,

126,
120,

105,
126,

*6
0,2
(26)
1,0

#
0

0
#0000 0077
(6]

6]

-128

(23)

(19)

(29)
004
(43)

[R553.3

[Binary

[Print character

[Read next half word

[And out character

[shift character to position for
[ printing -

[Jump if not end of record
[Return to print record -

{Jump if line not full

[Go to cause new line

2,9,63



30)
34)
34)

41)
42)

35)
36)

33

43)

32)

124,
124,
113,
113,
121,
214,

121,
121,

121,

121,

124,
113,
121,
121,
215,
120,
113,
121,
121,

101,

113,

163 ’
163,
121,

101,
122,
215,
121,
21,

101,
109,
109,

110,
126,

110,
126,
109,

120,
101,

110,
120,
126,
104,
104,
110,
126;

109,
109,
105,
105,
126,

106,
103,
126,
109,
126,

0.1

*0000 4000
*5

3%6

2(0)
(1/521)

(42)
(4/523)
1.5

(1/515)

0.1
3*6
(33)
(1/521)
(5)

60

(67)%7
(1/514)
(4/523)

(61)=7
(67)=7
[¢]

-0,1
(23)

(50)%7
(35)

*0001 0002
(31)

[553.4

[Increase store address
[End of line

[Vertical format character
[Permit interruptions

[Go to read next separator if at
[ end of record,

[Remove reserved block label
[Disabled,disengaged,and paper out,bit

[Start printer

[Permit interruptions
[Read next separator

[Return unless final separator
[Store position along buffer

[Exit to output master youtine

[Buffer full

[Restore character count

[Return unless printer requires starci.
[Clear core store and stop printer



o

9)

9d)

*4000 2340
*4000 2020
#4000 3420
*4000 2440
*4000 3740
#4000 2140
*4000 3340

#4000 3000
*4000 2400
%4000 3060
%4000 2460
%4000 3560
%4000 2760
#4000 3160
$4000 2360

#4000 3000
#4000 2660
#4000 3120
%4000 3520
#4000 3600
#4000 2000
*4C00 3200
*4000 3400

(g8)

| #4000 2720
. #4000 2160

#4000 3540

#4000 2620
*4000 3020
#4000 2220
(o8

(9?)

S N N NN N N NN N NSRRI

]

*3000 0000
%4000 3640
#4000 3220
#4000 2560
#4000 2540
*4000 3040
%4000 2240
(s12))

#2000 0000
*4000 3300
%4000 2260
%4000 3140
*jboo 36%0
%4000 2060
#4000 3260
(93)

0

®4000 3440
%4000 2320
%4000 2100
%4000 2700
#4000 3100
*4000 2300
(9d)

0

#4000 3500
#4000 3360
#4000 2200
#4000 3720
*4000 2120
#4000 3320
(1))

#4000 2200

£553.5

gset table

[Inner

[oo 04
[10 14
[20 24
(30 34
[40 44
[50 54
[6o 64
L70 74
fo1 05
[11 15
[21 25
(31 35
41 45
(51 55
[61 65
[71 75
[o2 06
[12 16
[22 26
[32 36
[42 45
[52 56
(62 66
L72 26
[o3 07
{13 17
[23 27
£33 37
43 47
[53 57
[63 67
£73 77
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10)

(98)
(93)
(95)
¥4000 3700
(93)
%4000 3740
*4000 2140
*40C0 3340

#4000 3000
(1))

#4000 3460
(93)

*4000 3560
*4000 2760
%4000 3160
#4000 2360

(93)

(93)

#4000 2500
%4000 2740
*3900 3600
#4000 2000
%4000 3200
#4000 3400

*4000 3240
(g8)
(93)
#4000 3760
%4000 2620
*4000 3020
*4000 2220
[(s1t))

N N N N N N N S S T

#3000 0000
(93)
(g3)
*4000 2040
*4000 20640
%4000 3040
#4000 2240
(98)

*2000 0000
(98)
(93)
*4000 2520
#4000 3660
%4000 20060
*4000 3260
(g8)

0
(93)

#4000 20600
#4000 2540
#4000 2700
*4000 3100
*4000 2300
(93)

0
#4000 2420
%4000 3620
(g8)

#4000 3720
#4000 2120
*4000 3320
(gd)

[R553.5
[Outer set table

[oo
[10
[20
[30
[40
L50
[6o
£70

fo1
[11
[21
[31
[41
[51
[61
[71

[o2
[12
[22
[32
[42
[52
[62
[72

[03
[13
[23
£33
[43
[53
(63
73

04
14
24
34
3
64
74

05
15

2,9.63
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11)

*0000 2000
%6000 2040
*6000 2100
#6000 2140
*6000 2200
%6000 2240
*5000 2300
#0000 2340

#6000 2000
%6000 2040
%6000 2100
#5000 2140
%6000 2200
*6000 2240
*6000 2300
%6000 2340

*0000 3620
#6000 3640
*6000 3700
#6000 3740

#6000 3620
%6000 30640
*6000 3700
#6000 3740

#0p00 2000
#GQ00 2000
*0Q00 2000
*0000 2000
*0000 2000
*0000 2000
*0000 2000
#0000 2000

R e T AN NN

*6000
*6000
*6000
*6000
#6000
#6000
*6000
*5000

#6000
*6000
*©000
*G000
*G000
*6000
*6000
*6000

*6000
*G000
*6000
*6000

*BG000
*6000
*B5000
*6000

*0000
#0000
#0000
*0000
#0000
*0000
*0000
*0000

2020
2060
2120
2160
2220
2260
2320
2360

2020
2060
2120
2160
2220
2260
2320
2360

3620
3660
3720
3760

3620
3660
3720
3760

2000
2000
2000
2000
2000
2000
2000
2000

[r553.7
[Carriage control table
[0-17 N line feeds 0-1§

[20-37, Carriage return and
[ 1ine feed 0-15 New Lines,

[Home on channels 1~7

[Home on channels 1~7

2,9.63
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1

3

4)

6)

7)
8)

9)

R 560

(10)

01,
165,
214

165,
214,
121,
121,

165,
214,
121:
124,

121,
%165,

214
121,
ia1,
113,
121,
121,

124,
1214,
124,

106,
107,
126,

107,
126,
108,
126,

107,
126,
108,
100,
126,
107,
126,
108,
100,
iog,
100,
126,

108,
109,
126,

(3/514)

)
0,2
(9/508)

1,0
(3)

1,0

©)
2.0

(4)
60
2.3

¢))
0.4

9)

3.0
0.3

)

(10)
(7/508)

—0‘4
(2/573)
(47/508)

[R 560

[Creed 3000 fault testing routine

[Return to master routine

[Test gtopped
[Exit if starbed

[Disabled, set M = 1,0

[Check failed, set M = 6,4
[Reset check failed

[Tape out, set M = 3.0
[Stop and disengage

[Return to master routine

[Return to P,E.R,

2,9.03



1)

R 561

(10) = (5/599)9.4

(51) = (51/599)

(62) = (62/599)

101, . 123, 0, %6004 3550

101, 111, 123, (10)

101, 113, 111, (62)*7
121, 114, 113, 0.4

113, 114, 111, (62)*y
101, 112, 113, Y

113, 112, 123, %6004 1400

127’ 112: 0: 0,2
214, 125, 112, (1/500)
121, 112, o, -0.4
113, 112, 11, (51)*7
121, 112, o, (1/573)
121, 125, o, (4/201)

[R561

[Creed 3000 interruption

[Subsidiary store address

[Which Creed 3000

[Find private stoxre

[Present address

[Next address

[Pick up character and POLAM
[Send to punch

[Exit to W/E unless stopping'

[Call P.E,R, to queue

2,9.63



[R565

R505 [TR5 Fault testing routine

(10) = (5/724) [Entry address of Input Master Routine
101, 10g, 102, *6 [V store line

165, 108, 109, 0,2

215, 120, 108, (3) {Jump if stopped

215, 1206, 103, 3

121, 108, 0, -1,0 [If M= 0 set M = ~-1,0
121, 126, 0, (8/508)
121' 109’ O’ 0.3 [If M= "'1.0
121, 108, 0, 1.4 L set M = 1.4
- 113, 109, 102, *6 [ disengage
121, 109, o, (1/568) L and call P,E,R,
121, 126, 0, (7/508)
214, 126, 104, %) [Call input master if reader is froe
127, 109, o, *0000 2000
215, 120, 100, V2] [Jump if overdue
i21, 108, 0, -0,4 [Set M = -0,4
121, 109, 0, (10) [Call input master
121, 120, o, (7/508)
121, 100, o, 2,0 [1f overdue set M = 2,0
121, 109, 0, 2.3 [Reset overdue and disengage
121, 126, 0, 4) [Call P,E.R,

2,9.63



1)

10)

2)

3
5)

4

R566

(70)
71)
“72)
(50)
(31)
(53)
(61)
62)

101,
101,
101,
113,
121,
101,
121,
113,
113,
102,
217,

121,
121,
101,
101,
127,
215,
165,

214,
121,
121,
125,
113,
215,

101,
210,
210,
124,
113,

113,
216,
113,
121,
121,

pnunnnui

123,
111,
115,

112,
113,
114,
114,
115,
114,
125,

112,
117,
116,
114,
114,
125,
118,
118,
125,
112,
117,
114,
114,
125,

114,
112,
117,
114,
114,

112,
125,
117,
112,
125,

%6004 3530
(5/599)
%6004 1600
(50/5G9)
(51/599)
(532/590)
(61/590)
(62/599)

o, (70)
123, (71)
123, 72)
111, (51)*7
0, 004
111, (62)*7
113, 0.4
111, (62)*7
sk

7
111, (61)*7

114, (2)
o, 0,6%4
0, -0.4-

115,  (11/568)
111, (50)*7
o, 0077 7777

114, (3)
116, *6

o, *2
118, (3)
0, 0.6%4
07

0.4
116, x7777 7762
111, (30) %7

116, 4
111, (53)*7
114, 0.7%4
114, 4.0

o,

0.4
111, (53)*7

123, (72)

112, (1/500)
111, (51)*7
o, (1/568)
0, (4/201)

LR566
[T.R.5 interxruption

[T.R.5 Look at mes,
[Subsidiary store address.
[V store address,

[T.R.5 number,

ddress of private store,
[V store bits,

[M=0

[Prepare P,O,L.A.M,

[Next address,

[Write to buffer,

[I£f buffer full:

[P, 0.L.A.M, and stop.
[M=-0,4

[LC/FS table,

[Last three characters,

[If ending sequences
[Ignore shift changes

[P.O,L,A,M, and stop,
[M=0.4

[Subtract * and add to last three.

[Preserve for next tinme,

[I£ parity fault:
[1£ (53) odds

[P,0,L, A M, Stop and disengage

(M=4.0

[Preserve count of faults,

[Exit to M/E unless stopping,

[Set M.
[Call R358 to S,E.R. queue,

2,9.63
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S

O

1

2)

3

4)

6)

7

8)

R568

121,
121,
121,
121,

121,
121,

121,
121,

121,
121,

217,
124,
124,
101,
121,
164,
121,

210,
202,

121,
121,
121,

(51)=(51/599)

110,
125,
110,
126,

110,
126,

110,
126,

110,
126,

126,
105,
105,
107,
110,
110,
126,

126,
126,

106,

107,
126,

~

-

OOPO

Y

(2)
(1/520)
(3)
(2/520)

4)
(2/522)

(6)
(1/516)

V2]
(1/511)
(42)

(6]

(6]

*7

(8)

0.3
(1/512)

(14)
(26)

1.4
0
(26)

[Rr568,1

[TR§ P.E.R.

[Block to cores

[Set reserved block label
[ Sets B101, B102

[Find part page
{ Sets B103, B104

[Set code conversion parameters
[ Sets B1008,B109

[Find store length available,
L Sets B105
[Go to end if exceeded

[ Current half word

[Shift next available space to top
[ end, Sets B10S

[Jump if binary

[Jump and set count if in middle of
L half word

[Set count and half word ‘

[ if at beginning

2,9,63



14)

17)

18)
15)

16)

127,
127,
203,
124,
121,
121,

101,
163,
163,
1297,
125,
125,
203,
113,
121,
121,
124,
124,
202’
121,

203,
121,

105,
1006,
126,
1006,
107,
126,

109,
100,
109,
109,
107,

107,

126,
107,
106,
107,
103,
101,
126,
126,

126,
126,

*FI777770
1,0

15)

1,0

0
(15)

[R568.2

[BINARY,

[Round down counters

[Jump if in middle of half word,
[Set count and half word if

L at beginning,

[Single out character
[ and pack into
[ half word

[If half word full, send to
[ store and reset

L count

[Advance buffer address
[Advance store address
[Jump unless buffer empty
[Exit if empty

[Jump unless store full

2,9,03
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5)

22)

21)

24)
23)

26)
30)
28)

33

34)

25)

29)

36)
37

38)

20)

(10)
0.5

(23)
(20)

(z5)

124
127,
1z5,
204,
113,
123,
124,
124,
124,

202,
121,

202,

165,
121,
121,
113,
121,
216,
121,

215,
121,
121,

127,
125,
113,
124,
124,
165,
121’
121,
113,
101,
121,
214)
121,

124,
121,

NN

103,
164,
109,
107,
126,
107,
105,
107,
101,
103,

126,
105,
126,

126,

108,
110,
126,
107,
110,

120,

126,
10g,
126,

109,
107,
107,
101,
103,
108,
110,
126,
107,
105,
110,
110,
126,

105,
126,

(11)

0.4

(22)

(21)
(99/599)

0, 0.4
o, 0,4
0, 7.7
109, 0
106, (24)
101, %7
o, 1.4
o, 0

0, 0.1
o, 0.4
104, (28)
100, (51)*7
o, (33

105, (1/517)

101, 0.3

o, (34)

0, (1/513)
io1, *7

o, (47)
105, (2/519)
0, (1/518)
109, (30

o, %4000 0077
o, (3/517)
o, 77
109, o)

101, *47

0, 001

o, 0.4
101, 0s3

o, (38)

o, (1/513)
101’ ik .
100, (51)*7
0, (G)]
104, )]

0, (1/519)
0, 0.4

0, (23)

[R508.3

[UC and LS table / LC and FS table
[rs / ©s

[oxdinary char, / The other set
[Significant shift / Redundent shift
[NL: or wrong parity / spare

[INTERNAL CODE

[Step back buffer address.
[Pick out character,

[Put into half word,

[Jump unless half word is %ull.
[Send to store,

[Advance main store address,
[Advance buffer address,

[Jump if buffer space

[If buffer finished, find reason for

[ stopping.

[ Code conversion if store space,
[ return to (20) (21) (22) or (25)

[Write away last half word,

[Insert separator
[1f buffer full, preserve paramcters

[Jump if end of record,
[If parity fault, insert Fault.

[insert carriage control character.
[Write to store.

[Advance addresses

[Write away last half word
[Set return to next character,

[ unless buffer is empty
[Insert separator,

2,9.63
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42)
47)

43)

49

121,

121,
121,

121,
124,
215,
121,
121,

103,

110,
1260,

101,
105,
126,
10g,
126,

o]

(43)
(1/523)

0

0.4
(2/514)
*0001 Goo1
(1/515)

[R508. 4

[Set M=O

[Remove reserved block label

[Copy M.

[Test for -0.4

[If M # -0,4, exit to main program
[Fault bits TR5, TR7

[If M=-0.4, start reader,
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[R568.5

[FLEXOWRITER UPPER CASE

[0000,000
L 010
L 100
L 110
[oo01,000
L 010
L 100
L 110
[001.0,000
£ oio
L 100
L 110
[oo11,000
L 010
L 100
L 110
[©100,000
[ 010
L 100
L 110
[0101,000
L 010
L 100
[ 110
[0110,000
L 010
[ 100
N 110
[c111,000
[ 010
[ 100
L 110

Fault
NL
Tab
Fault

(Spare)
Fault
Fault
Punch off

Sp
Fault
Fault
ILC

Fault
(Spare)
Stop
Fault

Zero
Fault
Fault
6

Fault
&
3

Fault

Fault
2

4
Fault

Fault
Fault

0000,001
011
101
111

0001,001
o11
101
111

0010,001
011
101
111

0011,001
oi1
101
111

0100,001
011
101
111

0101,001
011
101
111

0110,001
011
101
111

0111,001
oi1
101
111

2,9.63

(Spare)
Fault
Fault
uc

Fault
(Spare)
Punch on
Fault

Fault
P Throw
B Sp,
Fault
(Spare)

Fault
Fault

Fault
Fault

Fault
Fault

Fault
Fault

Fault
11

Fault
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NNNN NN

5.5%4

o1¥4

.G\O oo
g
w
o

]
ENEN

O\‘SSI o

o

ocomo
e
6 W

[R568,6

[FLEXOWRITER UPPER CASE
[1000,000 (Spare)

[ 010 Fault
[ 100 Fault
[ 110 F
[1001,060 Fault
X 010 J

) 100 L

[ 110 Fault
[1010,000 Fault
L 010 B

[ 100 D

L 110 Fault
[1011,000 H

[ 010 Fault
) 100 Fault
L 110 N
[1100,000 Fault
L 010 R

L 100 T

L 110 Fault
f1101,000 X

[ 010 Fault
L 100 Fault
L 110 (Spare)

[1110,000 P

L 010 Fault

L 100 Fault

[ 110 V
[1111,000 Fault

L 010 Z

L 100 {Spare)
[ 110 Fault

2,9,63

1000,001
011
io1
111

1001,001
o011
101
111

1010,001
011
101
111

1011,001
011
101
111

1100,001
011
101
111

1101,001
011
101
1411

1110,001
011
101
111

1111,001
o011
101
111

Fault
C
B
Fault

I
Fault
Fault
(0]

A
Fault
Fault
G

Fault
K
Mo,
Fault
Q .
Faul
Fault
w

Fault
(Spare)
(Spare)
Fault

Fault
g
U .

Fault

Y

Fault
Fault
Erase
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[R568.7

[5 CHANNEL LETTERS

6,04 [00,000 FS 00,001 P
7.0%4 [ o010 H 011 X
6.4*4 [ 100D 101 T
3.7¥4 L[ 110 L 111,
6.2%4 [01,000 B 01,001 R
7.2%4 [ o104 011 %
6,64 [ 100 F 101 ¥
1,34 [ 110N 111
6.1%4 [10.000 A 10,001 Q
7.1%4 [ o101 011 Y
G.5% [ 100 E 101 U
l.4%4 [ 110 M 111 ?
6.3%4 [11,000 C 11,001 S
0.6¥%2 [ 010K 011 LS
6.7%4¢ [ 100G io1 w
7.7%5 [ 1100 111 Erase



[R565.8

[FLEXOWRITER LOWER CASE :
0,0%1  [0000,000 Fault 0000,001 (Spare)

11) 0 /

2,1 / o} [ 010 NL 011 Fault
0.2%4 / 0 [ 100 Tab 101 Fault
o / 0,7*2 L 110 Fault 111 UC
1,0%5 / o} [0001,000 (Spare) 0001,001 Fault
o] / 1.3%*5 [ 010 Fault 011 (Spare)
o / 1.5%5 [ 100 Fault 101 Punch on
1.6%5 7 ) L 110 Punch off 111 Fault
0.,1%1  / o [0010,000 Sp 0010,001 Fault
0 / 440 L 010 Fault 011 P.Th;
0 / 0.,3%4 L 100 Fault 101 BSp |
0,63 / ) [ 110 LC 111 Fault
o / 1,1*5 [0011,000 Fault 0011,001 (Spare)
1.2%¥5  / o L 010 (Spare) 011 Fault
1.4%5 / 0 L 100 Stop 101 Fault
o / 1.7%5 [ 110 Fault , 111 s
4.0%4 / 0 {0100,000 ! 0100,001 Fault

<:> Y / 3.2%4 L 010 Fault oL =
0 / 3.4%4 [ 100 Fault 101 =
2.6%5 / 0 [ 110 __ 111 Faul
) / 1.1%4 [0101,000 ¥ault 0101,001 )
3.,0%5 / o L 010 011 Fault
1.4%4  / 0 L 100 ? 101 Fault
0 / 1.2%4 L 110 Fault 11,
o / 2.1%5  [0110,000 Fault 0100,001 [
2.2%5 / 0 L 010 ] 011 Fault
3.3% / o] L 100 > 101 Fault
0 / 2.7%5 L 110 TFault 111 =
1,044 / 0 [0111,000 ( 0101,001 ¥ault
0 / 1.3%4 L 010 Fault 011
0 / 1,544 [ 100 Fault 101 &
1.6%4  / 0 [ 110 * 111 Fault

O 209063
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[R568,9

[FLEXOWRITER LOWER CASE

[1000,000 (Spare) 1000,001 Fault
L 010 Fault o11 C

[ 100 Fault 101 e |

L 110 £ 111 Fault
[1001,000 Fault 1001,001 1

[ 010 j 011 Fault
[ 100 1 101 Fault
L 110 Fault 111 o
[1010,000 Fault 1010,001 a

[ 010 b ‘011 Fault
L 100 d 101 Fault
L 110 Fault : 111 g
[1011,000 h 1011,001 Fault
[ 010 Fault 011 k

L 100 Fault 101l m -

L 110 n 111 Fault
[1100,000 Fault 1100,001 ¢

[ 010 v 011 Fault
L 100 t 101 Fault
L 110 Fault 111 w
[1101,000 x 1101,001 Fault
[ 010 Fault 011 (Spare)
L 100 Fault 101 (Bpare)
[ 110 (Spare) 111 Fault
[1110,000 p 1110,001 Fault
[ 010 Fault o1t s ./
L 100 Fault 101 u

L 110 u 111 Fault
[1111,000 Fault 1111,001 y

[ 010 =z 011 Fault
[ 100 (Spare) 101 Fault

[ 110 Fault 111 Ergse

2,9.63



O

047*%3
3.0%4
244%4
3.1%5

242%4
3+4%4
1,1%4
0, 1%1

2.1%4
245%5
1,0%4
0.1

1.6%4
3.6%4
2.7%4
1,2%4

NN ONNNN NSNS NN

240%4
2.0%5
2.3%5
3.7%4

244*5
3.5%4
206*4
2.0

3.3%4
3.1%4
2.5%4
40%4

2,3%*

0.6*2
1.7%4
7.7%5

[r368, 10

[3 CHANNEL FIGURES

{00,000 FS
[ o108
[ 100 4
[ 110 =
{04,000 2
L 010 =
[ 100 )
[ 110 sp
[10,000 1
[ o1o#
[ 100 (
[ 110 LF
[11,000 =*
[ o010 =
[ 1007%
[ 110,

00,001 Zero
o11 9
101 ->
111 .

01,001 >
o011 +
101 6
111 CR

10,001 >
011 9
101 5
111 !

11,001 3
oi1 LS
101 /

111 Erase

2,9,63



1

2)

3

"

5

6)

R570

(10)=(3/514)

101,
163,
215,
121,

127,
101,
101,

~0,4

1.0

(5
)

121,
121,

121,
121,
113,
121,

106,
107,
126,
126,

106,
108,
126,

3.0

(6)

*6

0.2

(2)
(9/508)

1.4
(3)
4)

(43/573)
(7/508)

(10)

0.3
*6

(7/503)

[rR570

[Teletype fault testing routine

[Return to Master Routine

[Test stopped

[Exit if started

[1f stopped:
[Set M
[Set address

[No fault
[Disabled

/ Paper out
/ Disabled and papexr out

[Stopped without fault

[Stopped with fault

[Stop and disengage

2,9.03



1)

3

@,

R571

(74)
(62)
(50)

101,
101,
101,
121,
113,
101,
113,
127,
214,
124,
113,

121,

(5/599)0.4
(62/500)

(51/599)

0, *6004 3500
123, (74

111, (62)*y
113, 0,4

111, (G2)*y
113, *7

123, *6004 200
o, 0,2

112, (1/500)
0, -0,4

111, (51)*7

0, (1/573)
0, (4/201)

[R571

[Teletype Interruption
[Teletypes O ~ 7

[Subsidiary store address of
[ teletype O

[Which teletype

[Find private store
[Address of this character
[Address of next character

[Pick up character and POLAM
[Send to punch
[Exit to M/E unless stopping

[Call P,E,R. tOo queue

249, 63



1)

2)
3

4

5)

7)

R573

(50)=(50/540)
(56)=(56/590)
(60)=(60/599)
(62)=(62/5090)
(99)=(99/599)

(17)=(g)

(18)=(10)

(19)=(11)

101, 102,
104, 10z,
214, 126,
124, 110,
1231, 125,
124, 110,
124, 126,
121, 110,
121, 126,
101, 1035,
124: 105 ?
124, 105,
121, 110,
121, 120,
121, 110,
210, 110,
104, 110,
101, 107,
211, 120,
121, 126,

(56)*y
(50)*7
(1/514)

3)
(1/520)
(4)
(2/520)

(5
(1/522)

(56)*7
0

0
(7
(1/516)

(24)
27)
0.3

*7
(2/512)
(1/512)

[R573.1

[Teletype punch P,E,.R.

[Characters left in present record
[Add in carriage control character

[Exit if printing finished,

[Block to cores,

[Set reserved block label
[ Sets B101, B102

[Find output buffer.
L Sets B103, B104.
[Character count

[Set code conversion parameters
L Sets B108,B109 ’
[Internal code

[Binary

[First half word

[Sshift up half word (Int, code)
[Ditto (Binary)

2,9.603



12)

16)

()]
*00C0 0344
(21)
(20)
(99)
(11)
(31)
(36)

(13)
#0000 0004
(21)
(20)
(99)
G
31
(36

ay
0

(21)
(20)
(99)
(19)
(31)
(36)

R N R O e T N T

(10)
*0000 1304
(22)
(20)
(99)
(31)
(32)
(g9)

(14)
*0000 1544
(22)
(20)
(99)
(31)
(32)
(50)

(18)
(0]

(22)
(20)
(09
(31)
(32)
(99

[R573.2

[7 hole tables,
[UC + POLAM / LC + POLAM

[7 hole carriage control

[5 hole tables
[FS + POLAM / LS + POLAM

[5 hole carriage control

[Teletype tables



O

20)
21)

23)
24)

22)

28)
29)

51)

27)

53)

52)

124,
121,

113,
124,

202,

121,
101,
163,
125,
164,

125,
165,
202,

113,
121,
121,

113,
124,
165,
zgz,
163,
163,
113,
121,
121,

125,
163,
113,
124,
124,

203,
101,
121,
-y

?
165,
203,
113,
104,
214,
121,

202,
124,
121,

104,
126,
109,
103,

101,
126,

106,
109,
107,
107,
107,

107,
109,
126,

110,
126,

109,
103,
109,
126,
105,
108,
105,
110,
126,

109,
100,
109,
103,
101,

126,
107,
106,
107,
107,
109,
126,

109,
126,
126,

126,
105,
126,

0.4
(23)

*7
0.4
0,1
(25)

1.4
*7
*0303 0303
O

*7474 7474

[¢]
*0000 0374
(28)

(56)*7
(34)
(1/518)

*7
0.4
%0000 0374

(2/517)
0

~0,1
(56)*7
(40)
(1/518)

¥ O =

o)
N

(53)
*7

1.0

0

0
*0000 0177
(52)
(56) %7
(50)*7
(36)
(32)

(51)

0.4
(29)

[R573.3

[Restore buffer address

[Put in buffer
[Advance main store address

[Jump unless beginning half word

[Character in B10g

[Go to see if room in buffer
[If no characters remaining:
[Clear character count
[Preserve current shift

[Put in buffer
[Pick out same character again

[Jump provided there is buffer space

[If not, restore BL05, adding
[ 0,1 back to count

[Preserve remaining character count

[Preserve current shift and
L start punch

[BINARY

[Shift up 5 places and add in
L POLAM ’
[Put in buffer

[Advance buffer address
[Advance main store address

[Jump if 2nd, character
[Read next half word

[And out character

[No characters remaining

[If no carriage control character

[Jump if buffer space

2.9.63



31)

34)

32)
36)

33)

40)

42)

43)

113,
124,

202,
121,

124,
124,
121,
121,
213,

121,
10z,
121,
217,

121,
lo4,
167,

113,

121,
121,
121,
121,

121,
121,

109,
103,

126,
126,

101,
104,
110,

126,

104,
104,
110,
126,

104,
109,
109,
109,

110,
126,
10g,
126,

10g,
126,

103,
100,

4
104,

103,
104,

#7
Ol4

(1/527)
(40)

0.1
0.4
(33)
(1/521)
€3]

-0’4
(60)*y
(1/514)
(1/523)

—0.4

(42)
(1/523)
1.5
(1/515)

1.5
(2/515)

[R573.4

[Present character to buffer
[Advance buffer address
[Jump provided there is buffer

[  Return to (31), (32) or(36)
[If none, go to print

[Read next separator

[Repeat, unless final separator

[Address of previous character

[If no character to print,

[ remove reserved block
[ number and return to
[ master routine,

L

[Put stop bit on last character

[Remove reserved block number,
[Disabled and disengaged bits
[Start punch

[Return from fault testing

2,0.63



9)

*1000 0044
*5000 3404
*4000 2004
#4000 3404
*5000 2004
*¥4000 5404
#4000 7004
#4000 6404

#1000 1004
#5000 2444
#4000 3044
#4000 2444
%4000 5044
#4000

#4000 0044
*4000 7444

%1000 0204
*5000 2744
*4000 3104
%5000 2144
#4000 5104
¥4000 4504
#4000 6104
#4000 7504

%1000 1244
*5000 3544
#4000 2144
*5000 3204
*4000 4144
#4000 5544
*4000 7144
%4000 6544

(98) =

N N N N Y N N

%3000 0000
*5000 2004
%4000 3204
#5000 2244
*4C00 5204
#4000 2204
%4000 6204
*4000 7604

#2000 0000
%5000 3044
#4000 2244
*4000 3644
#4000 4244
*4000 5644

#4000 7244

#4000 66544

*5000 1304
#3000 3704
#4000 2304
*4000 3704
*4000 4304
*4000 5704
*4000 7304
*4000 6704

*4000 0344
*4000 1744
#4000 3344
*4000 2744
#4000 5344
#4000 4744
*4000 634
(93)

*4000 2744

[R573.5

[INNER SET 7 HOLE TABLE

00
10
20
30
40
50
6o
70

o1
11
21
31
41
51
61
71

02
12
22
32
42
52
G2
72

03
13
23
33
43
53
63
T 73

[Not printable

P B I0 ou 3 s BN a3 aum B e BN amn |

[ ana T oum 3 o O me 38 e 7K e BB pam BB e |

N N N N e N S T e

| e B o % oo B 2an 7 v B e B e e § rM™SeItrrITm e

04
14
24
34
4
o
74

05
15
25
35
45
55
65
75



o

10)

%1000 0044
%1000 1444
(98)

*5000 2504
*5000 4004
*5000 5404
*5000 47004
#5000 0404

%1000 1004
*1000 1444
%5000 3044
(98)

*5000 5044
*5000
*5000 6044
*5000 7444

(98)

#1000 1504
%5000 3104
*4000 2504
%5000 5104
#5000 4504
*5000 6104
*5000 7504

(g3)

#1000 0544
(6®)

#4000 3544
*5000 4144
*5000 5544
#5000 7144
#5000 6544

S N NSNS

%3000 0000
%1000 1604
(98)

#4000 20604
#5000 5204
#5000 3604
%5000 6204
#5000 7604

#2000 0000
*1,000 0044
(08)

(98)

*5000 4244
*5000 5644
*5000 7244
*5000 6644

*5000 1304
%1000 0704
%3000 2304
(g8

#5000 4304
*5000 5704
*5000 7304
¥5000 G704

*4000 0344
*5000 1744
#5000 3344
*4000 4004
*5000 5344
#3000 4744
*5000 6344
*1000 7744

[R573.6

[OUTER SET ¥ HOLE TABLE,

o o 0 e B e 38 o 30 o BN e Y e ) re TSI I I Y M

fone IR e B o B e B o 1 I8 e X |

e B R am B B B B onn B a |

00 / 04
10 14
20 24
30 34
40 44
50 54
co 64
70 74
o1 03
11 15
21 25
31 35
41 45
gl 55
1 65
71 75
02 00
12 16
2 26
32 36
42 46
52 56
62 66
72 76
03 07
13 17
23 27
33 37 .
8 7
63 67
73 77
2,9.,63



11)

0
#6001 0104
%6003 0104
*6005 0104
%6007 0104
%0011 0104
%0013 0104
*6015 0104

o
#6021 0104
*6023 0104
%0025 0104
%6027 0104
%6031 0104
%6033 0104
%0035 0104

*6000 1144
*6000 1144
*6000 1144
#6000 1144
%6000 1144
*G000 1144
%6000 1144
#0000 1144

O000O0OO0O0O0

N N N N N R T

*6000 0104
*6002 0104
*5004 0104
*6006 0104
*0010 0104
#6012 0104
%6014 0104
#6016 0104

*G000 0104
*6022 0104
%0024 0104
#6020 0104
*5030 0104
%6032 0104
%6034 0104
%6035 0104

#6000 1144
%6000 1144
%6000 1144
%0000 1144
#6000 1144
*6000 1144
*6000 1144
%6000 1144

O00O0O0COCO0

[R573.7

[CARRIAGE CONTROL, % HOLE TABIE,

T e e e e

[ R S e N B as B e N ans B oan |

oo B o B e M e W o B r 1B et B e | oo 8y BN ot I e X e 38 e I e N |

00
02
o
10
12

1
1

20
22
2
2
30
3z

ki

40
42

@

50
52
5
5

6o
62
6
&
70
72
7
7

N N N N N T

o1
03
05
07
11
13
15
17

21
23
24
27
31
33
35
37

41
43
45
47
51
53
55
57

2,9.63



O

13)

(97)

#4000 1204

*4000
#4000
#4000
*5000
#5000
#5000

*4000
*4000
#4000
*4000
*3000
*5000
#5000
¥5000

#4000
#4000
%4000
97>

#5000
*5000
*5000
#5000

(97)

#5000
#4000
*4000
#5000
#5000
#5000
(97)

(o7)

0044
0104

1344
0104
0044
0144

0704
0504
1004
1144
1004
1104
1044
1144

0704
1704
0404

0404
0504
0444
0544

0744
1444
1044
1404
1504

444

B T N T N T N e

I

*3000
*5000
#4000
#4000
#5000
#5000
#5000
97

#2000
97

#4000
#4000
#5000
#5000
#5000
7))

*5000
3k 4000
%4000
*4000
*5000
*5000
#5000
(97

*4000
*4000
*4000
%1000
*5000
*5000
*5000
7

#1000

0000
1344
0204
0504
0204
0304
0244

Q000

1244
0544
1204
1304
1244

1544
1404

1504
0604
0704
0644

0004

1604
0

1604
1704
1644

0344

[R573.8

[INNER SET 5 HOLE TABLE

[oo
[10
[20
[30
[40
[50
[6o
[70

[o1
[11
[21
[31
[41

151

[61
[71

[oz2
[12
[22
[32
[42
[52
(62
[72

fo3
[13
[23
£33
[43
£53
[63
(73

04
14
24
34
£
64
74

05
15
25
35
45
55
65
75

[Not printable

2.9.63



Q

[R573,9

[OUTER SET, 5 HOLE TABLE,

97 / %3000 0000 [o0 / 04
(o7 / 97> [10 / 14
*4000 0144 / *40C0 0444 [20 / 24
7 / 7 [30 / 34
o7 / #5000 0204 [40 / 44
*5000 0104 / *5000 0304 [50 / 54
*5000 0044 / #5000 0244 [60 / 64
*5000 0144, / (97> [70 / 74
*4000 0704 / #2000 0000 to1 / o3
(o7 / (97> (11 / 15
(o7} / *4000 1104 [21 / 25
#4000 030. / o7) [31/ 35
*5000 1004 / *5000 1204 [41 / 45
*5000 1104 / *5000 1304 [51 / 53
*5000 1044 / *5000 1244 [61 / G5
¥5000 1144 / (97> 7+ 7 75
(57) / *3000 1544 [0z / &6
(o7 / (97) [12 / 16
(57)) / 97 [22 / 26
97 / (c7) [32 / 36
*5000 0404 / %5006 0604 [42 / 46
*5000 0504 / *5000 0704 [52 / 56
*5000 0444 / *5000 0044 [62 / 66
*5000 0544 / (97) {72 /7 76
@7 / *4000 0004 [03 / o7
(97) / (67) [13 / 17
*4000 0244 / (97> [23 / 27
(97) / (97) (33 / 37
*5000 1404 / #5000 1604 [43 /7 47
#5000 1504 / #5000 1704 [53 / 57
*5000 1444 / *5000 1644 [63 7 67
(97) / #1000 1744 (73 7 77

2.9.63



O

13)

0
%2001 1304
*2003 1304
*2005 1304
*2007 1304
*2011 1304
*2013 1304
*2015 1304

#2000 0744
%2002 0744
%2004 0744
#2000 0744
%2010 0744
*2012 0744
#:2018 0744
*2010 0744

*2000 1304
*2000 1304
*2000 1304
#2000 1304
*2040 0744
*2042 0744
*2044 0744
*2040 0744

0000000

N N N N N N N T

%2000 1304
*2002 1304
*2004. 1304
#2000 1304
*2010 1304
%2012 1304
#2014 1304
*2010 1304

*2001 0744
*2003 0744
%2005 0744
*2007 0744
*2011 0744
%2013 0744
*2015 0744
%2017 0744

*2000 1304
%2000 1304
#2000 1304
#2000 1304
#2041 0744
%2043 0744
*2045 0744
#2047 0744

00000000

[573.10

[CARRIAGE CONTROL, 5 HOLE TABLE.

T e e

(one B s W naa % 2me B 2am 3% e I 2t 2N puat |

Mt g B e W 3 o 0¥ 2t 3F e 08 2y ¥ et |

00
o2
o
16
12

1
1

20

22

2
2
30
32
3
3,

40
42

ps
50
52
5

5 f

60
7
70
72

A

(o)}
03
03
07
11
13
13
17

x?’l

N N

2,9.63



O

1)

6)

5)

2)

7

15)

4)
13)
12)

14)
16)

(62)
(60)
(65)
(68)

101 ?
165,
214,

121,
121,
165,
214,
121,
121,

165,
214,
121,
121,
121,

165,
214,

121,
121,

121,
121,

101,

215,
121,
101,

121,
113,

101,
165,
122,
101,
127,
214,
124;
113,
121,

124,
113,
121,
121,
122,
113,
121,

nwnwun

106,
106,
126,
110,
102,

107,
107,

106,

107,
107,

106,
126,
107,

107,
126,

106,
106,
110,
126,
107,
107,
126,

R 575

(62/599)

(60/599)

(65/569)

(68/500)

102, *H

106, 0.2

107, (9/508)

o, (7/508)

o, (3/514)
106, #0004 0000
108, (6)

0, 1,0

o, (3)

106, *0002 0000
108, 5

o, *0004 0003
0; 2,0

o, 4)

100, #0010 0000
108, ¥))

o, 3.4

o, (3

o, (47/579)
o, (7/508)
100, (65)*7

o, o.g

106, (16)

o, (3/514)
100, (68)*7

o, 0.3

102, *6

100, (62)*y
106, *7777 7776

o, 2.0

107, *7

o, *0000 7777
106, (12)

o, 2,0

100, (62)*7
(0]

o, 0.5
100, (65)%7
o, 2(0)
o, (13)
0, 26,0
100, (62)*7

0, (48/579)

[Card punch fault testing

[Exit if started

[Disabled M = 1,0

[Put out overdue,stop and disengage
[Overdue, M= 2.0

[Out of cards, M= 3.4
[No fault

[Read number of check fails

[Jump if cards to be repunched

.

[Stop and disengage punch

[Alter (62) to beginning
[ of present card

[Count of check fails

[Reset to beginning
[ of previous card

2,9.63



1)

2)

3

5

R576

(72)=%6004 2200
(70)=%6004 3460

(78)=(5/599)10.4

(62)=(62/599)
(99)=0(99/599)

101,
165,
101,

(1/578)
(99)
3
(99)
(1/577)
{99)
(99)
99
(1/500)

101,

101,
121,
113,
101,
165,
113,
104,
113,
101,
113,
101,
113,

121,
113,
214,
113,
121,

123,
115,
125,

111,

113,
114,
114,
112 ?
114,
112,
112,
112,
112,
112,
112,
112,

116,
116,
125,
113,
iz25,

(70)
1,0
()

(g0)
(99)
(g0)
(g9)
{99)
(99
(g99)
(99)
(99)

(78)-2.0

(62)*7
2,0
(62)*7
*7

6,0
~2,0(72)
0.4*7
2.0(72)
1,0%y
6.0(72)
1.4%7
10,0{72)

0.4
-2,0(72)
(1/500)
(62)*7
(14/578)

[Card punch, Punch Row Interrupt ion
[V-store address

[L.A.M, for Card Punch
[Private store address

[End of card Punch O
[ 1ttt e LB ] 1

[Punch row Punch O

[ Tt te 1t 1

[Check Row Punch O
[ e Tt L ] 1

[Pick up private store address
[1st half word of card

{Increase bufffer address

[Punch 1st half word
[2nd half word
[3rd half word
[4th half word

[Put out L,A.M,
[Exit to M/E unless fault

2.9,63



R577 [Card Punch, Check Read Interruption

(53)=(53/599) <:>
(62)=(62/599)

(72)=%6004 2200 [V store address

(78)=(5/599)10,4 [Private store address

101, 111, 123, -4.0(78) [Pick up private store address
101, 113, 114, (62)*7 [Pick up buffer address

121, 118, o, o

211, 125, 113, (2) [No check as first card

122, 113, 0, 28,0

101, 117, 113, x4 [Pick up 3word from store

165, 118, 117, 6.0

100, 117, 123, -4.0(72)

127, 117, o, *7700 [And out required bits.
147, 117, 111, (53)*7

101, 114, 123, (72)
106, 114, 113, 0.4%7
167, 117, 114, o

101, 114, 123, 4.0(72)
106, 114, 113, 1.0%7
167, 117, 114, O

101, 114, 123, 8.0(72) O
106, 114, 113, 1.4%7

167, 117, 114, 0

113, 117, 111, (53)*7

121, 116, o, %0010 0000

113, 116, 123, -4.0(72) [Put out L.A.M. ’
214, 125, 118, (1/500) [Exit to M/E Unless error
121, 125, 0, (14/578)

2.,9.03



1)

4

13)

15)

12)

11)

gy
o f

R578

78
(72)
(53)
(62)
(51)
653)

101,
101,
121,
101,
127,
122,
214,

121,
113,
121,
113,
121,
113,
121,
121,

211,
104,
215,
113,
121,

121,
167,
113,
104,
113,
127,
214,
121,
113,
121,
121,

nnnunnu

(5/599)10.4
*6004 2200
(53/599)
(62/599)
(51/599)
(65/599)

123, (78)
111, (62)+7
113, 2,0
113, *7

o, 6.0

o, 6,0
117, (15)

o, 0.4
111, (65)+7
0, #0010 0022
115, (72)

o, 2.4
111, (51)*7
o, (15/575)
0, (4/201)
113, (12)
114, (53)*7
112, (13)
111, (65)*7
o, (11)

0‘, "4..0

0, 0.1
111, (62)*y7
113, *

123, 72)

o, 0.2
112, (1/500)
0, -0.4
i1, (51)*7
o, (1/579)
o, (4/201)

[Card Punch end of card intexruption

fPick up private store address

[Pick up next buffer address

[Jump if end of card
[Not at end of card

[Stop and put out all LAM's

[Mark for check fail

[Jump if first card

[Jump if check fail
[Clear for next card

[Pick up last 4 word of card
{P O LAM do not offset

[Exit to M/E unless stopping

[Set M
{Call PER to queue

2.9.63



O

1)

L

2)

3

@

R579

(60) =(60/599)
(65) =(65/599)
(53)= (53/599)
(62) =(62/599)
(56)=(56/599)
(50)=(50/599)
(61)=(61/599)
(67)=(67/599)
(52)=(52/599)
(80)=(30/599)
(81)=(81/599)
(90)=(90/599)
(98)=(99/599)

101, 109,
121, 105,
122, 109,
101, 107,
101, 106,
113, 106,
124, 109,
124, 107,
202, 120,
101, 107,
122, 107,
216, 125,
124, 107,
113, 107,
101, 10z,
104, 102,
214, 120,
i21, 110,
121, 126,
121, 110,
121, 126,
113, 102,
101, 103,
124, 103,
121, 105,
121, 107,
113, 107,
101, 104,
121, 105,
215, 126,

67y
40,0
~1(0)
0,0
(67)*7
(56)*7
(50)%7
(1/514)
3
(1/520)
2¢0)
(2/520)
(80)

(60)xy

26,0

=-2.0

6.0

*7

67)*y
o

&2

[R579.1

[Extracode for card punch

[Transfer last complete zard and
[incomplete card, if any, to beginning
fof buffer

[Reset(67) to beginning of buffer
[characters left in present record
[ecarriage control characters

[exit if output finished

[Bring block to cores

[Mark end of first card in buffer

[Jump if card still in buffer

2.9,63



4

7

9)

8)

5)

121,
121,
113,
121,
102,
216,
121,
113,
124,
202,
121,
122,
113,
122,
121,

121,
124,
122,
121,
217,
122,
124,
122,
216,
124. R
214,

163,
121,
113,
101,
124,
124,
121,
121,
121,
210,
164,
101,
211,
121,

1206,

126,
129,

102,
126,
109,
105,
105,
108,
110,
1206,
110,
110,
110,

120,
126,

*0C1
1.4
(81)
2504
(61) 7
(30
25.4
*7

0344
~2(0)
6.0
200

*7
24,0
(5)

1.4
0.4

4.0
&
12.0
0.4
0.4
1€s)
0.4
3(e)

(0]

&)
(81)
(56)%7
(6]

o
2¢0)
(1/516)
(16)
27
0.3

(2/512)
(1/512)

[R579.2

[Mark for column of card
[llark for % word of card

&

[Jump if buffer full

[Clear buffer for next card

{VE MARK TO CORRECT POSITICN
[ along partial card

{Increase to next 4 word of buffer

[No of characters to punch

[Set code conversion parameters
[Binary

[First half word

[8hift up first half word (int code)
[Ditto (Binary)

23.10,63



0

21)
16)

18)

1g)
24)
23)

22)

20)

25)

124,
202,

101,
121,
163,
125,
164,

125,
165,
202,
113,
121,

113,
125,
125,
16%,
214,
124,
114,
211,
125,
127,
214,
124,
211,
114,
163
121,

124,
124,
215,
124,
121,
101,
202,
124,

122,
163,
163,
113,
121,

101,
126,

110,
109,
100,
110,
126,
110,
102,
126,
109,

126,
110,
120,
102,

126,

102,
104,
120,
103,
102,
110,
126,
103,

1.04,
108,

105,
103,
126,

0.1
(18)

*7
1.4
20393 0303

*7474 7474

(0]

*0000 0374
(2/517)
(56) 7
(1/527)

(31)

0

o

*0000 0760
(21)

-2,0

*7

(23)0.1
(0]

*0000 14777
(21)

2.0

2(0)

4

)

(22)

0
0.4
(24)

0.4
0.1

(31)
(19)
2440

0.4

(o}
-0,1
(55)%7
4)

[r597.3

[Advance main store address
[Jump unless beginning % word

[Return to (20) or (21)

[End of characters

[Go to find carriage control character
[ return to (31) (32) or (35)

[Store mark for iword in buffer

[And out row of 1st hole
[Exit if no more holes
{Add on buffer address
[£dd mark into store
[Repeat for 2nd hole

[And out bits for 1C remaining holes
[Exit if no more holes

[Increase address

[Jump if no hole

[Add into buffer

[Shift down one place

[Shift mark
[Increase count of characters
[Plant character if room in %word

[Reset for next 3word of card

[Jump unless card full

" {Increase buffer to beginning

[ of next card

[Corroct chdrncter count

[Store character count
[Jump to test if room for next card

23,10,63



O

39

40)
28)

26)

29)

(10)
(99)
(20)
z2*)
(21)
(12)
(31)
(35

113,
121,
216,
114,
124,
124,
215,
124,

203,
101,
121,
121,

125,
125,
165,
203,
121,

124,
124,
215,
124,
121,
101,
202,
124,
121,

NNNNNNNN

126,
126,

104,
102,
125,
103,
102,
110,
126,
103,
1206,

(11)
{99)
(59)
(z1)
(g%)
3L
(32

(99

110,

0,1
(81)
(40)

0.4
25)

Er579.4

[Binary
[liark for 3word of card
[Buffer address

[Btore in buffer

[Jump unless blank column
[Increase store address

[And out characters

[End of record

{Increase to next 3word of card

[Jump to test if room for next card

23.10.63



[R579.5

31) 101, 140G, 0, é1) {Card feed caused by end of record
124, 103, 109, 24.4 [Increase buffer to end of card
104, tog, 109, (3D
124, 104, G, 0.4 [Increaze buffer counter to end of card
124, 102, 102, )
215, 126, 10z, -2(0)
121, 120, o, 4) [Test if room for next card
32) 124, 101, 0, 0.1 [Incroase main store address
39) 121, 110, o, (33)
121, 126, o, (1/521) [Go to read next separator
33) 215, 126, 108, (3 [Return unless zero separator
122, 102, o, *001 .
215, 126, 102,  4(0)
121, 105, 0, 1.4
102, 105, 9, (81)
214, 126, 105, (39)
122, 104, o, 0.4
101, 109, o, (81)
102, 103, 109, 45>
30) 122, 103, o, 2.0
38) 121, 110, o, 2(0)
121, 126, o, (1/518) [Go to store code parameters
113, 104, 100, 677 [etore no of characters to punch
122, 104, o, 40.0 :
101, 102, o, (80)
46) 121, 110, o, 2(0)
121, 126, o, (4/523) [Remove reserved block label
217, 126, 104, (1/514) [Return to output mastor routine
[if no characters to punch
121, 104, o, 6.2
113, 104, 103, *7 [Stop bit at end of buiffer
101, 100, 100, (62) %7
127, 109, o, 0.1
124, 109, o, 26.0

104, 109, 100, (60)*7
113, 100, 100, (62)*y

47) 113, o, 100, (65)#7
48) 121, 109, 0, %00160001
113, o, 100, (53)*7
121, 1206, 0, (2/515) [start punch
37> ~0.4 / 11.4
23-4 / 35-4
45) 1.4 / 1.0
0.4 / )

23.10,63



<:>1o)

0

(98)

#4061 6010
*4060 0000
%4260 0000
#4162 6000
%4022 6000
%4042 4000
#4002 4000

#4000 0000
#4021 6010
%4100 0000
*4300 0000
*4021 0000
*4023 0000
*4042 6000
%4062 6000

*4000 0000
*4001 4020
#4120 0000
#4062 0004
*4021 2000
*4041 0000
%4043 0000
*4063 0000

(98)

%4041 4020
*4140 0000
*4022 0004
*4021 4000
#4041 2000
#4061 2000

(98

(98)

N N N e

I

*3000 0000
*4042 0004
%4100 0000
*4142 6000
%4021 6000
#4041 4000
%4001 4000
(98)

#2000 0000
*4202 6000
¥4200 0000
#4020 0000
#4022 0000
#4041 6000
*4061 6000
(98)

o

%4041 6010
%4220 0000
#4040 0000
%4022 2000
#4042 0000
#4062 0000
(98)

0

#4001 0000
#4240 0000
%4021 4020
%4022 4000
*4032 2000
*4062 2000
(98)

*4021 4020

[R579.6

[o0 / 04
[10 / 14
(20 / 24
£30 / 34
[40 / 44
[50 / 54
[6o / 64

70 7 74

[o1 / 05
[11 / 15
[21 / 25
{31/ 35
[41/ 45
[51/ 55
[61 / 65
t71 /7 75

foz / 06
[12 / 16
[22 / 26
[32 / 36
[42 / 46
[52 / 56
[62 / 66
72 /7 76

[o3 / 07
[13 / 17
[23 / 27
33 / 37
[43 / 47
(53 / 57
[63 / 67
{73 /7 77

[Fullstop



O

@

11)

(93)
98)
(98)
©d)
(98)
#4022 6000
*4042 4000
*4002 4000

#4000 0000
(98)

*4042 4001
(98)

*4021 0000
#4023 0000
#4042 6000
%4062 6000

(98)
(98)
*4042 2002
(98)
*4021 2000
*4C41 0000
*4043 0000
*4003 0000

08
08)
98)
©8)
*4021 4000
%4041 2000
*4001 2000
(53)

NNNNNNNN NNNNNNNN NNNNNNNN NNNNNNNN

*3000 0000
(28)
(98)
(98)
#4021 6000
*4041 4C00
#4061 4000
98)

*2000 G000
(93)
(98
(98)
%4022 0000
*4041 6000
%4001 6000
(98)

0
(%)
#4022 2002
&)
%4022 2000
*4042 C000
#4002 0000
(98)

o
#4222 6000
%4022, 4001
(08)

%4022 4000
*4042 2000
%4062 2000
{ei)

[o0c / 04
{10 / 14
[20 / 24
[30 / 34
[40 / 44
(50 / 54
[60 / 64
{70 /7 74

fo1
[11
[21
[31
(41
[51
[61
[71

[o2
[12
[22
[32
(42
[52
{62
(72

o3 / o7
(13 /7 17
[23 / 27
(33 / 37
(43 7 47
[53 7 57
(63 / &7
73 7 77

NN NNNNNNNN NNNNNNNN
oy
[«

[r579.7

23.10,63



W

12)

*6001
#6003
%6005
*6007
*6o11
%6013
%6015

*6021
%0023
*6025
#6027
*6031
*6033
*6035

*6000
*6000
*5000
*6000
*G000
*6000
*6000
*6000

0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0

N N T N

*6004
*6002
*600
*600
*6010
#6012
*601
*601

*6000
%0022
*602,
#602
#6030
*6032
*6033
*603

*6000
*6000
*6000
*6000
*6000
*6000
*6000
*6000

RWLRLW D DN Y
Gu>%3<o O N O

el L R K E o]

o B R N W e R K ¥ o]
AINININY YYD

[R579.8

[Carriage control table

00 / o1
0z / 03
04 / 03
06 / oF
10 / 11
12 / 13
14 / 18
16 /7 17

MreMeterrrares

~
N
pire

BLIEBRED

NN DAY Lrirtn
JASHIRIR G BRESH

OB NOAED D

WL L NN
NG

W =

2,9.653
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R385
(1)=(1/570)

[R585

[Teleprinter fault testing routine

2,9.63



1)

R586

(74)=(5/599)13.0

(62)=(62/599)
(51)=(51/599)

101,
101,
101,
121,
113,
101,
113,
127,
214,
121,
113,
121,
121,

123,
111,
113,
114,
114,
112,
112,
112,
125,
112,
112,
112,
125,

%6004 2600
0.2
(1/500)
-0,4
(51)%7
(1/573)
(4/201)

[R586

[Teleprinter interruption
[Subsidiary store address
L of teleprinter O

[Which teleprinter
[Find private store
[Address of this character
[Address of next character

[Pick up character and POLAM

[Exit unless stopping

[Call PER to queue

2,9.63



*€o/4/77)

OUT3INOIGNS WIXCF 3 TXF |
£x01003Tq ©3ug INO NOOT|
oacumey |

S0a00 03 TT18)|

pejootes excw JFT 2TXm|
¥vd 3es 7 Jooyun|

Yol Tas II jeg|

868409 G} MOOTq T1®e)d H‘Jl
SUTT 3eg|

I0sTAIOdNg xejuiy |

wBeJxls 3SJITF 300Teg|
Axojoextp oleqg|

TeqeT 3ndang|

Toqul 3ndug |

spaooax anding/anduy |
80J00 01 TTB)|

91qes UOT3BOOT Xo0Ig|
Vd epoodsIiXe jeg]
yolIms Xy jog|
andjno/andut 3oefog|
*dns xejuy|

utsw 03 3IXy|

odeqUT] epoouvxlxe Tuvxeydriod|

o
1)

1)

T°0

(6)
CLLLS L o
1)

TOx%

€2))

(0)9

Q1)

[74)

()]
(1)
V(€1
(9)
o)z
P°0

)

(9

"

0°Y

270
(102/9)
(TOC/OT) L

‘10T ‘get
‘got ‘6ot
‘got ‘6ot
‘o ‘60T
‘o ‘93-[
‘o1 ‘201
‘oot ‘ot1y
to to-l:-r
‘0 ‘lot
‘9ot ‘get
‘lot ‘geT
lo ‘9Zt
‘o ‘6ot
‘o0t ‘00T
‘0 ‘80T
lo ‘gz-[
‘00T ‘6ot
‘96 ‘oot
‘06 ‘10T
‘o ‘10T
‘0 lgz.c
‘9zt ‘00
‘0 ‘L6
‘o ‘L6
‘o ‘o
(165/61)
(€02/9)
Q99
osTe o
(Lez/eT)
(g1€/2)
(€o2/SE)
(Lee/ve)
(S12/71)
(165/1)
(102/7%)
e/

oo aou

huuwunnn

‘12T
‘€171
‘vt
‘12T
‘121
‘Cot
‘Cot
‘Cet
‘€11

‘Lie
‘ter
‘127
‘Stz
‘1eT
‘127
‘127
‘ot
‘112
‘12T
‘12T
‘1z1
‘lex
‘€11
‘€11

o1)
(ST)
)
€1)
1)
6)
€2
%)
€+))
¢))
M
)

065y

(c

(T

C

()

K\JJ



R305
(70)

(71)

(72)
(73)
74)
(75)
(46)
2]

wuwuunon

L

8.0%y
I(70)
A
3(70

zﬂ.é 0)
5(70)
6(70)

[R505.1

[Input extracodes

2,9,63



I)
2)

4
5)
6)

8

Q)

II)

12)
13)
14)

15)

16)

17)
18)

IOX,

(0) = 55*4010

121,
121,
110,
101,
125,
113,
217,
565,

101,
121,
113,
102,
121,
113,
113,
121,
113,
121,
121,

113,

I0I,
121,
216,
113,

122,
216,
113,
163,
120,
113,
121,
165,
215,
I0L,

217,
121,
121,
113,
121,

121,
Iar,

121,
113,
101,
125,
127,
121,

127,
I21,

126,

126,
94,
94,
9%,
94,

94,
126,

122,

94,
95,
95,
95,
90,
%6,
125,
125,
97,
126,

126,

94,
126,

126,
o,

95,
126,
94,
94,
94,
94,
126,
94,
120,
126,

I29,
127,
94,

94,
126,

94,

126,

94,
94,
94,
94,

94,
126,

94,
126,

- (0) = *4000 0540

o,

(72)

(5)0.1
0.1
(72)
(71)

(8]

(71)
(x7)
7.7

(75)
0.4
75)
(76)
(2)x.2
(72)
3*6
(8)0.2
3*6
(6)o.x
(X/590)0.0

(79)

0

4)
((¢))
3%6

OO4
(x4)
(71)
0.3
(11)o0.3
(72)

0

0,3
(2)x
(23)

(15)

)
(14)0.7
(72)
(3

(3)o.1
(30)0.1

(14)0.7
(72)
1)

)

77

0

7+7
0

[R595.2

[EXTRACODE 1054 Enter at (I)
[Jump to (2),(2)1,(x1), or (I4)

[Jump to find next half word
[Subtract 0,I from multiway
L jump address

[Half word

[Shift up

[Preserve for next time
[Exit on extracode control

[Present address

[Next address
[Next address - end address

[INHIBIT INTERRUPTIONS

[Call current input block

[Preserve BI206 in case of
[ non-equivalence
[Pick up half word

[Return to (4) unless last
L half word in record -

[If no character in record at all
£ get next record

[Reset multiway jump address
L including 1,8, bits

[Transfer remaining characters
[Jump to (1I2) if true end of record
L (13) if record continues
[SPECIAL EXIT ON EXTRACODE CONTROL
fe'=n

[Arrange to read separator

[ next time

[Transfer last character

[Exit on extracode control

[Exit on extracode control

2.9.63



20)

21)
22)

23)

24)
25)

26)

27)

28)

113,
I0I,
127,
121,

121,
127,
12I,

101,
101,
120,

IOL,

127,
126,
217,
215,
101,
122,
216,
214,
521,

121,
121,

215,
521,

215,

123,
124,
217,
120,
127,
214,
122,
215,
I2x,
113,
124,
122,
I2T1,

122,
92,
g2,
126,

92,
119,

93,

or,
94,
94,
95,
95,

95,
126,

126,
95,

95,
126,

126,
122,

94,
126,

126,
122,

125,

95,
94,
94,
94,
94,
126,
95,
126,
95,
95,
93,
92,
126,

8)
(78)

%3777 7777
- (22)

*3777 7774
*7777 7774
)

75)
(76)
0

(72)
0.3

0.3
(26)
(26)
(73)
(x2)0.4
(25)
(25)

)

(23)

- (50)0.1

(27)
*4

(60)

0

o}

0

0

*0000 7774
(60)

0

(28)

(14)0.7
(72)
0

(8]
(39)

[R595.3

[EXTRACODE I056 Enter at (20)

[Number of characters required

[EXTRACODE 1057 Enter at (2I)

[Address in programmer's store
[To accumulate total transferred

[Length of record (negative)

[set Bg5 non zero if half
L word already started
[Jump provided record not finished

[Jump if not true end of record
[ or record not started yet
[End of record EXIT

[If no characters required EXIT

[Transfer character by character if
[ NOT BEGINNING HALF WORD
[Length remaining

[B94 contains number of characters

[ required, or number available
[ whichever is smaller

[Number of half words to be transferrs-

[Jump if no complete half words

[If record will be exactly

L finished, reset jump for

[ extracode I054

[Add to total

[Subtract from number required
[Transfer half words, Return to (23)

2,9.63



30)

‘<:> 32)

38)

)

38)
39)

121,
216,
124,
165,
113,
121,
IIX,
121,
121,

I13,
I2r1,

I0I,
113,
124,
202,
122,
121,

113,

I0I,
113,
124,
202,

215,
113,
121,

95,
95,
95,
9

126,

125,

120,
126,
125,

97,
97,
oL,
125,

94,
120,

97,
97,
II9,
120,

126,

9I,
126,

95,

=34

)

344

344

3*6
(32)0.2
3*6
(30)0.1
(1/590)0.0

79)
(35)

0
0.4(78)
004
(34)

o

38
3%0

0.4(78)
0

0.4
(37)

(30)0.1

(75)
(23)

[R595.4

[Bo5 contains B94 or 3.4
[  whichever is the smaller

[Copy to BGH .
[INHIBIT INTERRUPTIONS

[Interrupt control
[Call current input block

[Preserve BI206 in case of
[ non-equivalence

[Transfer from supervisor to
[ subsidiary store -

[Subtract from number remaining
[Resume extracode control

[Transfer from subsidiary store
[ to programme store

2,9.63



0)
i

42)

43)

44)

45)

46)

1635,
101,
122,
121,
215,
121,

91,
95,
93,

97,
126,

120,

119,
o,
oI,
o,

95,
o,

(0) = %4000 0510

501,

122,

s0I, 122,
(0) = 1(42)
10I, 95,
% %
215, 12,
I0I, 03,
102, 05,
121, 94,
216, 126,
10T, 94,
211, 120,
217, 120,
521, 122,

0, .

(0) = *4000 0520

o,

*7777 7770
(70)

(0]

(41)
(I/591)
(4/596)

(70)
74)

(72)
0.3
0.3
(46)
78)
(76)
(45)
(50)0.1
(73)
(4/590)
(16)

0

[R505.5

[EXTRACODE 1050 Enter at (40)

[Select new input streﬁm

[EXTRACODE X05I Enter at (43)

. LEXTRACODE 1052 Enter at (44)

[EXTRACODE 1053 Enter at (45)

{Test if any characters left
L in half word ;

[If none, test if any half

L words left in record

[If none, get next record
[Test binary / internal code

[Exit on extracode con@rol
[Binarys ba' = n
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<:>

-

O

51)

50)

52)

59

54)

56)

57)

121,
117,

101,
124,
127,
113,
121,
11X,

I2I,
121,

113,

I0I,
121,
113,

215,
I21,
121,

165,
214,
113,
121,

165,‘

164,
124,
2106,
124,
113,
164,
113,
163,
215,
214,
216,
217,
124,
113,
121,
113,

I2%,

97
97,

97,
97,
97,
120,

125,
125,
126,
120,

g6,
120,

126,

97,
126,

95,
126,

go,

95,
95,

*7777 7774
(76)

(76)
0.3
*7777 7774
3%6

(53)0.2
3*0

(50)0,1
(1/590)0.0

(79)

0
(54)
3*6

(56)
(31)0.X
(x/592)

*0004
(57)
(74)
*3

%0000 7777
#0000 7777
*7777 0007
(99)

0'4

(75)

%0000 7777
(76)

*X

(13)

(12)

[0}

0.I

0

(73)
(2)0.7
(72)

0

[r595.6

{Return with new block: clear
L 1,8 bits

[Find next record, Enter at (50)0.%
[End address of previous record
[Round up¢ equals address of

L next separator
[INHIBIT INTERRUPTIONS

[interrupt control

{Call current input block

[Preserve Bi26 in case of
[ non-equivalence

[Pick up separator

[Resume extracode control

[Jump unless zero sepa%ator
[Advance to next input%block

[1f separator has bit 14 = I, copy
[ to (74) and ignore’ character

[ count

[Monitor if next separator is
[ not in the same block

[Next address

[End address

[Record continues
[True end of record

[Bet jump addresses

[Return

2,9,63



————

O

60)

62)

65)

66)
67)

113,
121,
I2%,
101,
101,
127,
125,
113,
122,
124,
124,
165,
210,
214,
214,
IOox,

10I,
125,
113,
124,
127,
215,
101,
121,

127,
oI,
127,
120,
95,
95,
95,
95,
92,
03,
119,
90,
120,
126,
126,
126,

95,
95,

78
(62)0.x
62)

(72)

0

*0077 7777

o

[R595.7

[Preserve main control
[Return addrress at end of record
[Return for address for character

[8end characterto

[ programme store

[Count down number required
[Count number sent

[Advance address

[Exit at end of record
[Exit after last character
[Exit if half word is . full
[Enter 1054 '

[shift up odd characters
[recover main control

249,63



1)
2)

3)
4)

5)

6)

7)

L))
9

10)

R500

(70) = 80 4*7
(71) = 1(70)
(72) = 2(70)
(73) = 3(70)
(74) = 4(70)
(78) = 5(70)
(76) = 6(70)
(78) = *7
(0) = *4017
165, 94,
101, 035,
217, 126,
125, 95,
113, 95,
217, 126,
521, 0,
125, 95,
101, 04,
113, 120,
121, 125,
113, 125,
121, 97,
121, 126,
113, 126,
Ii3, 95,
121, 136,
113, o,
124, 94,
113, 94,
102, 94,
I2I, o5,
217, 120,
121, 94,
121, 126,
101, 94,
121, 126,

77
(71)
(5)0.I

(8]

(71)
(18/595)
(0]

—4.0
(75)

3%6

(7)o.2

3%6

(6)o,1
(1/500)0.4

(79)

(6]
(8
3*6

Ov4
(75)
(76)
4.0
(3)
(xo)
(50)

758)
(9)

[R500.I

[Output extracodes

[EXTRACODE X064 Enter at (I)

[Jump if half word will be full
[Add character in :

[Exit under extracode control
[Exit to main control '

[Shift up and remove old sign bit
[present address ‘

[ INHIBIT INTERRUPTIONS.

[Call output block
[Preserve BI20 in casc of

L non-equivalence
[Half word to store

[Next address
[Next -~ end address

[Return unless end of store reached

[End of store Insert separator

2.9.63



20)

21)
22)

24)

26)

27)

@

121,
121,

121,
113,
101,
127,
127,
214,
101,
122,
213,

101,
101,
122,
122,
216,
124,
127,

122,
114,
121,

121,
215,
217,
121,
121,

10z,
210,
215,
521,

92,
126,

0%,
122,
93,
92,
93,
126,
o1,
o1,
126,

o1,
04
%,
94,
%4
%,
%4,

03,
126,

o4,
126,
126,
02,

126,

01,
120,

126,

O OoOOoOWOWOOHDO OO0

. W .

sgs

-

parphy
-

*4

(22)

(o]

(78)

78)

0 .
%3777 7777
27)

(71)

4,0

(80)

%)
(76)
0

4]
4]
0

%0000 7774

0
75
(39)

(24)
{(27)
(27)
#4

(51)

(76)
(50)
(80)
(o]

[R590,2

[EXTRACCDE 1066 Enter at (20)

[EXTRACCODE 1007 Entor at (21)

[Bit 23 = O if record ends
[Numbor of characters
[Exit if no characters

[If not beginning new half
[ word, send character
[ by character

[Longth of store available
[Length available or length

[ required: whichever

[ is cmaller

[Numbors of half words to be

[ trancferred

[Subtract from number required
f£ddrocse beyond last character
[Transfer: Return to (20)

[Jump if some characters remain
[If no charascters remain exit
[ or terminate rscord

[If block is full, insert

[ separator

[Transfer rompining characters
[End of extracode

[23/10/63



39
. 30)

32)

33)
30

34)

35)

36)

37
38)

[Enter with BO1 Bg4 Blig

214,
121,
2106,
124,
1635,
122,
121,
101,
113,
124,
202,
113,
121,
111,

121,
NiZl
113,

113,

101,
113,
124,
202,
121,
113,

126,
05,
95,
95,
96,
9%,
126,
97,
o
120,
126,
125,
125,

7
126,
126,

126,

97

97,
o1,
125,
120,
o,

04,
94,
95,
0,
95,
06,
07
119,
96,
0,
90,
0,

’

(26)
-3.4

(o}

3.0
3¢4
004
(32)0.1
0

(73)
0.4
(32)0.1
3#6
(35)0.2
3*0

(31)0,1
(1/590)0.4
79

(79)

78)

0

On
(3§>
(39)
3%6

[R596.3

[B93 Contains BO4 or 3.4

[ whichever is smaller

[Copy to BoG

[Transfer from programmers store
[ to subsidiary store

[INHIBIT INTERRUPTIONS
[Interrupt control

[Call current output block
[Unsued now

[Preserve B126 in case of non
[oquivalence

[Trancfer from subsidiary store
[ to supervisor

[Rosume extracode control
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43)

44)

45)
42)

46)

47)

43)

(0)
501,

(o)
501,

(0)

165,
101,
121,
217,
125,
121,
122,
121,

125,
101,
113,
121,
111,
121,
121,

113,
113,
121,
113,

121,
121,

#4000 0610
122, 0,

#4000 0620
122, o,

1(38)
94, 119,
25, o,
g0, o,
126, 95,
95, %4,
22: G:
prhds ] 07
126, 0,
95’ 94!
%4, 0,
126, c,
125, o,
125, o,
o7, o,
126, 0,
129, o,
05, 94,
126, o,
0! 0’
%4, 0,
126, o,

(70

74)

77
71>
0.4
(47)0.1
o

o)
c.1

(46)

_4'0

75

3*2

( )0.2
326
3.1047)
(1/550) 0,4

(79)
0

2(0)
3%6

(10)
(51)

[R596¢4

[EXTRACCDE 1061 Enter at (43)

[EZTRACODE 1062 Enter at (44)

[EXTRACCDE 1055 Enter at (45)
[O=bit character

[Jump if half word will be full
[Insert charactor shift up

[  and find end address

[4dd in and remove old sign bit

[INHIBIT INTERRUPTIONS

[Call current output block

[Precerve B120 in case of
[ non-equivalence

fResume extraccde control

[Insort separator
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50)

5I)

56)
572

52)

53)

54)

55)

58)

59)

121,
121,

121,
114,
121,

121,

127,

121,
117,
107,
113,
113,
10X,
124,
164,

12X,
210,
101,
211,
124,
10X,
211,
124,
122,
104,

113,
121,
III,
121,
121,

113,
113,
113,
121,
113,

113,
165,
124,
113,
121,
X00,

217,
121,
113,

I2x,

95,
126,

95,
95,

97,
97
97>

120,
155,
Iz5,
97,

126,

126,
97,

95,
95,

126,

0.X1
(52)0.I -

1,0
(73)
0

(52)0.1

0.I

*7777 7774
(76)
(75)
75)
(72)
(75)
0.3
*7777 7774

)
L

(70)
(54)0.1
®

4
(72)
(55)0.1
0,I%*2
0.4

73)

3%6
(58)0.2
3%6
(33)0.1
(1/590)0.4

(79)
0

0
(59)

3*6

(72)

*¥7777 7774
004

(75)

(56)0.1
(76)

(1/594)
4.0
(1)

(0]

[R506.5

[Insert Separator. Enter with Bo4

[Entry when store is full
[ (record continues)

[Entry at end of record
[Count of records

{Re-=entry after obtaining
[ new block

[Ensure bits 0, I are zero

[Address for next separator

[Separator

[INHIBIT INTERRUPTIONS
[Interrupt control

[Call output block
[Preserve BI26 in case of
[non equivalence '
[Insert separator and clear
[ space for next one

[Resume extracode control

[Address for next separator

[Address for next character
[End address - next character

[ address
[Next block if required

[set (y1)

[Return
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Q

60)
61)

63)

64)

65)
66)

121,
1635,
IOX,
165,
122,
121,
215,
101,
102,
215,
121,
121,
121,

124,
211,
122,
215,
IOL,
122,
214,

113,
121,
121,
121,
10X,

113,
121,

oL,
94,
0,

97,
156,

9,
170,

94,

%7,
125,
1z7,

ox,
120,

II9,
9:':': )
a,
95,
g4,
0o,
o,
U v
G,
W,
O,
G,

0,

Mmoo
~

Avo e
L
s

D0 OW
'Qd‘

~

57’3009

)

*7777 7770
(70)

2?777 7770

(61)
(1/593)
(75)
(72)
(63)
(66)

o
(57)0.1

0
(66)
004

(64)
(71)

4,0
(66)

78)
0o

(65)
(42)
(78)

(70)
(4)

[R506.6

[ EXTRACODE 1000 Enter at (60)

tCurrently selected input

{Select new output stream if

[ required

[Jump unless this is first

[ time output stream selected

[Prepare first block

[Test whether changing Bin/I,C,

[Exit if no charactersg have been
[ sent to previous record

{Preserve main controi
[Enter 1065 to end

L previous record
[Recover main control"
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O

80)

82)

84)

113,
127,
I2I,

165,
215,
101,
125,
124,
122,
163,
215,

101,
217,
121,

X4z,
119,
X477,
97
I%0,
oI,
91,
119,
93,
%4
Iz,

Iy,
176,
149,

o

x¥9,

G,

[R596.7

78)
*7777 7774
(82)

£
~

AN 00O OO
SN -

~~
DN
~ 00

~

(42)

[Preserve main control

[Return address after extracode

[Pick up new half worq'

[Pick out character
[Enter extracode 1004

[Recover main control

[Enter extracode 1064 or 1065
[for last character
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W,

1)

T
FIXED STGRE CCLUMN 4003

(0) = 223%4003

R650

(2) = (1/660)

io01, 108, o, (3/660)

167, 109, 108, o}

113, 100, o, (3/650)

215, 120, 108, YL/ 32

121, 109, o, (@)

121, 126, o, 7€3/230)

|Activate scheduler

[Main storo scheduler
|Force marker
1Exit if active

iInsert scheduler to queue

| 14/6/63.



113,
121,

[E | I B I I 1

(ic/208)
24004%7
(2/203)
(1/649)
(4/203)
(3/203)

109,
1206,
126,
1c9,
126,
109,
109,
105,
109,
126,
126,
105,
106,
106,
126,
105,
106,
106,
106,
120,
126,
105,
105,
126,
106,
126,
109,
109,
109,
109,
109,
109,
126,

1c5,
100,

106,

105,
108,
O’

106,

IRG30

(30)
4(0)
(33
6

(33
1.0
(30)
c.1
(32)
«
-2(0)
*3777
(43)

IMANCHESTER has 152, 109, 0, (31)

7(0)
0.4
(32)
ol
*3777

5(0)
~4(0)
o}

(2/3970) IBlister to shift up 2 more

*37:77 2001
(32)
@]

[1/9/64



1)

T

FIXED STORE COLUMN 40034

(0) = 210%40034

R704

(11) = 1000
(12) = *6

(13) = %01
(14) = %1

(2) = 9(3/303)
(3) = (2/700)
(4) = (21/303)
(5) = (20/303)
(6) = (9/205)
Q) = (4/203)
(10) = (3/203)
101, 100,
211, 126,
121, 100,
101, iol,
113, o,
113, io1,
121, 102,
121, 126,
101, 101,
163, 102,
215, 126,
124, 101,
113, 101,
121, 101,
121, 100,
121, 126,
124, 101,
113, 101,
io1, 101,
101, 102,
165,  1c3,
127, 102,
101, 105,
122, 105,
170, 105,
227, 126,
127, 105,
124, 105,
113, 103,
124, 103,
122, 102,
215, 126,
110, 100,
101, 101,
214, 126,
124, 101,
113, 101,
113, 100,
121, 126,

| Instruction countor monitor

4
7(0)
(13)
v2
7)
4
(2)
0.1(3)
&)
*777
6(0)
0.1
¢))
(11)
(14)
4(1)
1%777
[¢3))
(6)
@
1023.4

7776
(10)

(12)
3(0)
0.7

12)
(10)

0,4

024
=9(0)
(5
&)
4(0)
0,1
4
7
(2)

14 sec, extra tinme
|Lowest block timer
|Local time

|Total time

JReturn to update timers
|Moatior

|Check time

| Timers

|Program in store

|Store directory

|Block timers

| <= ENTRY
|JUMP IF NOT LOCAL CHECK
|SET MARKER LOCAL TIME EXCEEDED

| OVERFLOW CHECK TO ZERO
|RESET CHECK TIMER

I)EXIT TO R700 AND THENCE TO R303

I)JUMP IF COUNTER NOT EXHAUSTED
D

| JACCUMMULATE ADDITIVE COUNT
|MODIFIED CHECK TIMER

|MARKER OVERALL ‘T'IME EXCEEDED
| TO MONITCR

| )STEP TO NEXT SECTION
1)s
D)
D}
| SUBTRACT CHECK TIMER

|)IF TGO SMALL REPLACE BY STANDARD
D
D

| )STEP THROUGH TIMERS
D

)

|FORM NEY NUMBER OBEYED

| )FORM NEW CHECK AND OVERFLOW CHECK
D)

D

D

IRETURN TG R303

118/3/63
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T
FIXED STORE COULULN 40014

(0) = 150%40014

I

R703 |Block monitor
(3) =2.0 ‘ |Monitor mark-store exceed
6) = x03 [Compile & supervisor bits
(4) = (L/708) lexit for extra block
(5) = (15/204) 18witeh directory
(7) = (4/204) |7 marker
(9) = (27/205) |¥ree prozram
(10) = (14/700) | Moni tor
(11) = (9/205) [Current program in store
(12) = (7/202) IBranch in dicatoxr
(13) = (1/232) |Branch block monitowr
(14) = (1/202) |Progran scan
(15) = (L/215) |80t full recover switch
(10) = (3/204) |Main programs
(17) = (7/204) |Short dumps
(18) = (9/204} |Status directory
C

1) 121, 100, O, (3) | ENTRY FOR STORE EXCEED
101, o1, 108, (%)
164, 100, 101, () | YCOLLECT COMPILE SUPERVISE BITS

2) 101, 1oi, O, ) |ENTRY FOR LABEL I'YCEED
165, 106, 108, 63.4 [)EXIT IF NOW EQUIVALENCE
210, 126, 101, (20) B
152, 106, o, (11)
225, 126, o, 19 |)EXIT IF PROGRAM NCOT IN STCRE CCNTROL
101, 10z, O, (12)
216, 126, 102, 12) ] )EXIT IF PROUGRAM BRANCHING

210, 126, 101, 2(0)
122, 127, o,

1 | )REDUCE M BY 1 iF NOT =/
165, 101, 100, (6)

215, 120, 101, 4) [)EXIT IF EXTRA EiOCK PERMITTED
121, 109, o, 0,1(10)
121, 120, o, 5(15) | JRESET FULL RECOVFAR SWITCH AND EXIT TO
: | R700 AND THEN PROGRAM SCALN
19) 113, 1co, 1006, ay
113, 101, 106, @oey |)SET UP PARAMETERS FOR RESUMPTION
121, 100, o, 5(2) 1)
113, 100, 1006, (L6) (16) (16) (16) (16) (17)
121, 108, o, 64,2 D)
(:) 147, 108, 106, (18) | YRESUME IN STORE CONTROL AND IN SUPERVISR
113, 108, 100, (18)
121, 126, 0, (14) D)
20) 113, o, 0, ) |RESET =/ SWITCH
‘ 121, 108, 109, 0
167, 103, o, *4, _ IB1c8 = BLOCK LABEL p23=1
iz2t, 1iio, o, 3(2) | FREE PRODRAM
121, 120, o, )

130/8/63.,
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Section Q Extracodes X200 -~ I777

This section contains a print-out of the Atlas Extracode programs
from I200 upwards in Intermediate Input, These are, apart from
residual errors and amendments which may from time to time prove
desirable, in the form in which they will be loaded into the
London and Harwell Fixed Stores, They are not an exact printe-
out of what is loaded in the Fixed Store of MUSE, Errors were
found and improvement devised in a number of the extracodes in
MUSE after they had been loaded, and the necessary changes were
made making as few changes to the ''hairbrushes'' as possible,

In some cases this involved inserting additional jump instructions,
For the London and Harwell machines the instructions have to some
extent been re-ordered to reduce the number of jumps and generally
to tidy up the routines, At some date it may be possible to change
the MUSE Fixed Store to render at least the arithmetic extracode
part identical in all machines, However, the basic arithmetic is
the same in all the computers,

Sub~section Q,I contains a description of the linking sytem for
the functional extracode subroutines, This has been written in ABL.
A description giving further information about the methods of the
extracodes, particularly the functional ones, will be issued later
in the volume containing the routine specifications,

30,8,63



9.% /%
g.I The Interlinking of the Functional Extracodes

The routines for implementing the fcllowing exXtracodes are all

i

interconnectedz- 1400 ca' = log s3

1402 ca' = exp s?

I4X0 ca' = sq.rt, s:

I431 am! = arg s:

1412 am' = mod, s2

I413 ca' = s cos s*, s sin s*

1700 am® = log s

I70X am' = log aq

i

1702 am' = exp s

1703 am' = exp aq

I7I0 am! = sq.rt., s

I7IX am' = sq.,rt, aq

712 am' = sq.rt, (aq2+sz)

(3]
I713 am' = am

X720 am' = arcsin s
I72% am' = arcsin aq
1722 am' = arccos s
I723 am' = arccos aq
724 am' = arctan s

I725 am' = arctan aq
1726 am' = arctan {aq/s)
1730 am’ = sin s

I73% am' = sin agq

~

I732 am' = cos s

i

1733 am' = cos aq

30,8.63
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9,.I continued 9.1 /2
These extracodes use five basic subroutines, namely:-

I. Square Root

2. Axctan, arccot
3. Log

4. Exp

5. sin, cos

In the cases of 2 and 5 the required function is indicated by means
of markers in various B-lines,

All these subroutines are closed, i.e. exit is by means of a link-
setting. Links are carried in BQ7.

Thus a simple exit is I2I 126 97 0

For a simple extracode which only requires the use of a single
subroutine, for example, I720 to I725, this exit will be to a ! dummy
exit® instruction 52I O O O, In other cases, however, where
operations are required afterwards, the exit will be to other routines.

For example, I7I3 (amﬁ) requires first that log am be formed, then the
result multiplied by s, and finally the exponential of this product formed.
in such a case, to save instructions to reset links, a system is used
whereby a single setting of BQ7 will normally cause the correct exit
through all relevant routines,

The following is an outline of the complete system (in ABL notation),
The entry points for all the extracodes are indicated, and all the link-
setting and link-implementing instructions are shown. Also, an indication
is given of the formulae used for the extracodes which call for more than
one subroutine,

These routines are not listed in the order in which they occur in the
store; they are listed in an order which seems logical in order to expound
the system of interlinking, Since the labelling system used is sequential
throughout the extracodes it is easy to discover the absolute position of
each group of instructions,

In the annotations, the following notation is sometimes used for
convenience, in addition to the standard Atlas notation:

x and y for s and s* (i.e. the real and iméginary parts of s3)

u and v for c(ba) and c(ba+I) (i.e. the real and imaginary parts of

the complex accumulator Ca,)

30.8.63
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9.1 /3

9. continued

JUMP_TABLES
I21 1386 o0 A6jo 1400 ca' = log s: u = log (x%4y%), v = avctan (y/x)
21 126 O© A469 1402 ca' =exp sy u=expxcosy, V=expxsiny
121 126 0 AG25 I4I0 ca' = sq.rt.s: u =j(1 (x%+ y%)+x)), v = y/2u
I2I I26 O 0,IA602 I4IXI am' = arg s: am' = arctan (y/x)
121 126 O O0,IA626 I4I2 em' =mod s: am' =Ax%y%)
I2i 120 O 0.IA469 1413 ca' = s cos s*, s sin s*
324 o II9 O I700 am' = log s Set aq’ =s
izx 126 0 A587 1701 am' = log aq.
324. o II9 O I702 am' =exp s Set aq' =s
IZZI 126 0 A304 1703 am' = exp aq
324 O IIg O I7I0 am' :;/s Set aq' = s
121 126 O 0,IA629 IZII am’ 7/hq
I21 126 o0 0,1A627 1I¥I2 anm' i/kaqﬁiSQS
I21 126 o0 A561 713 am' = am® am' = exp (s log am)
324 O II9 o 1720 am' = arcsin s Set aq’ = s
I2I 126 0O A678 172X am' = arcsin aq am' = arctan (s//(I-xz))
324 O IIg O 1722 am' = arccos s Set aq' = s v
121 126 o 0.7a678 1723 am' = arccos aq am' = arccot (s<//k1-x2))
324 o© Iig o 1724 am' = arctan s Set aq' = s
121 126 0 A650 1725 am' = arctan aq
IéI 126 0 0,1A663 1726 am' = arctan (aq/s)
324 O IIG O I730 am' =sins Set aq' =8
121 126 O O0,IA544 I73I am' = sin aq
324 O II9 ©O X732 am' =cos s Set aq' =s
I2I 126 0 A544 1733 am' = cos aq

ROUTINES
625) I2I g7 O -3A640 (I410) Set link to exit to A0G40

626) - - =~ = =~ ~ = = = = (I412) Set s* in A to form (sz+s*2) in A
2. 2, .
627) ~ ~ = = = == =~~~ (I712) Form (a“+s”) in A

- e e w em W Gm uww s == em

63I) == = = = = = = = « = SQUARE ROOT
___________ Form / a in A

I21 126 97 3 Exit to bg7+3
30.8.63
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9.1 /4

9.I continued

640) = - = = = === ==~ (I4I0 continued)
------------ Add x, multiply by I/2

- ed e wm ew e e me me me e mw

I%ZX g7 o -3A643 Set link

121 126 O  AG3I Jump to fore/kéé/kx2+y2)+x)), exit to A643
643) = - --=---===---
R Store as u, form y/2u, store.as v
750 122 Q95 O EXIT from I4I0
650) = = = ~ == ===~ = (1724/5)
121 96 o o Set marker for arcTAN
21 97 o Ab6g Set link to exit to A66Q
652) - - = = = = === ==~
N ARCTAN/COT
———————————— _ Form arctan/cot a in A
121 126 g7 O EXIT ’
662) 334 o© II9 I (I4II) Set s* in a to form s*/s
663) 2I0 97 I26 A609 (1726) Set link to exit to AB69 if not already set
------------ Form am/s
2 126 0  A652 Jump to form arctan
669) 521 O o o EXIT
670) I2I 97 O  A68I (1I400) Set link
© za1 126 0  AG26 Jump to form Ax%y?, exit to 3681 = 4683
| 672) 235 126 O AD76 | (xy20, 1, 2, 3 continued) Jump if (1-x%) # 0
------------ If = I, jump direct to arctan
121 126 0  Ab52 exit to A669
676) - =~ =~ = === === -
B el T (1720, I, 2, 3 continued) if//QI—xg)¢ o,
———————————— form x/ (I—xzsﬂ
21 126 o A652 Then jump to form arctan, Exit to A669

30.8.03



681)
683)

419
587)

588)
589)

537

561)

563)
564
565)

(:) 575)

9.I continued

Error

356
I2T
356

I2x

756

97 I26  AB6Q-(*+I)

9 g7
126 o

2 2
exit if I~=x < 0 i,e. x> 12X

0.2

~ A630

22 o I
o 0 437
26 0o  A589
0 0 437
120 0  A662
I22 © o
97 o A537-A414+4681
129 Q7  A4I4-A68T
o} o} 0
o7 0 A563-A474+A681
26 o  A588
26 o  Aa575
o 39 o
97 o A563-A4T4+A681
126 oy

9.1 /5

(1720, I, 2, 3)

Form I--x2 )

Set b97 = AG69, preserving marker from bIz6

Set marker for ércsin/arccos

Jump to for%/41~xz) if T-x°> 0, Exit to
34669=4672

(1300 continued} Store arctan (y/x) as v

Recoveﬁ/{£?+yz)
// 2 2
Jump to form log Ax +y ). Exit to A4I4

4’2 2
(1400 continued) Stori/ X4y )
Jump to form arctan y/x. Exit to A68I

: 2 2
(End of I400) Store log/{x +y ) as u., EXIT
¥

(I700/I) Set link to exit to A537
Standardize

LOG

Form log a in A

EXIT

EXIT

(I713) Set link
Jump to form log am if a # 0, exit to A563

If a = 0, prepare to set am' = O or EO
depending on whether s > or <O

Jump to complete, exit to A”37

(17713 ccntinued) Form s x log am
(1702, 3 join) Set link to exit to A537

EXP

Form exp a in A

(tail) set EO if out of range

A537-A503+A4T14~-A6G8I  Exit

30.8,63
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9.1 /6

9.1 continued

460) 324 o0 119 O (1402, 1I413) Set x in Am

I2I g7 O A471-A537+A563-A414+A681  Set link
21T 126 126 A565 Jump if I402 to form exp x. Exit to A47X
471) 356 o o 237 (Here directly with x in Am if I4I3; exp x if I402)Stc:-
324 0 II9 I Set s* in Am
I21 126 o A545 Jump to form cos s*, Exit to A584

544) 121 97 I20  -(*+I)-A584+A47I+A563-A414+A681
- Set link to exit to A537. Preserve marker in bI26

545) = === - - - e - SIN/COS

R R I Form sin a in A if bQ7 odd, cos a if even

12T 126 97  A584-A47I+A537-A563+A414-A68I  Exit

584) 362 o o 237 (1402, I3 continued) Multiply by x (I4I3) or
exp x (1402)
356 122 o o} Store as u
324 o II9 I Bring out y
I2I 97 O 2. I*~A584+A471-A537+A503~-A4T4+A681 Set link to exit to 2%
2 120 0O A545 Jump to form sin y, exit to I*
362 o o 237 Multiply by x (I4I3) or exp x (I402)
756 122 O I Store as v and exit

30.8.63



9.2 ihe I200 Extracodes

(0)=512%4 .
2II,: 120, 124, (1)
21z, 126, 124, 2(I)
- +0 / 0
~ 99 I * / Y
) 121I,: 120, O 4
;40 / 0
165, 9I, 98, *77
215, I2I, I, O
521, 122, 1II9, O,
16) 102, II9, 1I27, =0.4
217, 126, 119, (97)
214, 126, 119, (97)
I7)501, 122, 127, -0.4
+0 / 0
121, 120, O, (106)
102, 119, I27, =0.4
217, 126, 119, (I7)
214, 120, 119, (I7)
521, O, o, 0
10, 9I, O, 6%6
211, 1121, 9I, O
521, 122, II9, O
124, 126, 0, 0.5
227, 1206, 120, 2.3
224; 126, 126, I.3
2II, 1I2I, 126, O
521, 122, II9, O
97) 52I; O, o, 0
_ 121, Izg, 0, 0.1(34)
. 121, 1206, O, (34
‘~) 124, 120, O, o.g
237; 126, 1206, 2,3 |
234, 120, 126, I.3
2II; 121, 126, O
521, 122, IIg, O
521; O, 0, 0
77)  *77 [/ ¥0077
- RO000P7 /7.7
54) 40 7
* *00907777// *%07777777
121, 126, O, (50)
121, 1206, 0,  (5I)
203; 126, 119, (52)
203, 126, II9, O0,I(52)
521, O, o, 0
350, o, 0, (99)
357, O, 0, I1(99)
121, 124, O, %014
340, O, o, (0)
217, I2I, 124, O
334, O, o, (99)
34-4: 0, o, 1(99)
521, 122, 1II9, O
125, 98, O, o}
- 125, 99, O, 0
~— I65a 91: 987.‘7\3_,! Y
127, 93, O, *777777
164, 98, 99, 7.7
27, 99, O, *777777
124, 99, II9, O
101, 92, O, o*0
164, 98, 92, O0.I
52I, 122, 9QI, O
+0 / o

9.2/1

|1200 ba'=n if AO set, clear AO, Jump when Acc, free
|I20I ba'=n if AO not set, clear AO, Ditto

| Floating~point zero
IIZO& ba'=no, of identical chars, from m,s, end of g and s

[1200 ba'=n if m,s, char, of g=0, Extract m,s, char,
DSet ba'=n if = 0, otherwise 'set BO' Exit

1)

] (1216) Subtract N From BIIQ, i,e, bIIQ'=bm

1)Jump to exit if bm < O

D)

|Otherwise set ba=N and exit

11210 ba'=n if bm > O

|I2I7 ba'=n if bm < O, bIIQ'=bm
|)Jump to set ba=N and exit if bm< O
D)

|Otherwise exit

{1223 ba'=n if Bcarry = I, Extract Vo
{)Set ba'=n if 1,s, digit = I, Exit

{1226 ba'=h if bt>0, Add 0,5 to BI20

11227 ba'=n if bt < O, Jump 3 or 4 if bt < O
|Jump 2 or 3 if bt=0

|Set bI2I=0 if 1227

|Set ba'=n if < 0 (I1227), >0 (1220). Exit
[(1216 and 1220 if bt < 0), Exit

11234 c¢'=c+2 if am approx = s

[I235 c'=c+2 if am not approx=s

11230 ba'=n if am>0. Add 0,5 to BI20

1237 ba'=n if am<O, Jump 3 or 4 if am < O
{dJump 2 or 3 if am=0

|Set bI2I=0 if I237

[Set ba'=n if < 0(I237) >0(1230). Exit
[(1236 if am < 0) Exit

|Character masks

11250 ba'=char, s in bits 0.5

|I25I s'=char; in bits 0.5 of ba

|I252 Unpack n charb, Jump if n # O, reduce n by I
1253 Pack 1 chars, Ditto

|Exit ifn=0 '

|1255 ba' =n if m # O or I's, Store m

|Store 1

|Set exponent = I2

|Standardize, i,e. shift up 39 or more if m = O or all I's
|Set br2I=0 if shifted 39 or more places

|Recover m

|Recover 1

|Set ba'=n if shifted 39 or more otherwise 'set BO'Exit
|1265g'=(64)g+n,ba'= overflow, Shift ms$

|shift 1l.s.3

|Extract formertopchar,fromBg8(overflow)

|[Remove it from bottom of BQ3

|Add former top char, of Bgg into bottom of Bg8
|Remove it from bottom of BgQ

JAdd in n to BQQ

[)Add in I at bottom of B98 if adding in n

1) : set Bcarry
|Exit putting overfiow in ba,

|Fixed point zero 30.8.63
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W

<

P

50)

52)

116,
I0I1,
127,
116,
215,
521,
I2I,
121,
1090,

215,

121,
100,
121,
165,
215,
125,
201,
121,
521,
101,
210,
125,
103,
211,
125,
125,
505,

51)113:
I0I,
165,
124,
124,
214,
123,
125,
202,
1006,
107,
516,
113,
124,
10X,
165,
113,
124,
124,
I0I,
101,
104,
125,
125,
125,
167,
211,
107,
105,
124,
200,
113,
200,
121,
203,
123,

9%,

91,

9I,
91,
9I,
121,
122,
92,
91,
o1,
120,
91,
9I,

.'92’

93,
126,
oI,
120,
92,
122 ?

91,
120,

9L,
119,
120,
91,
oI,
122,
122,
91,
92,
02,
92,
126,
93,

126,
oI,
oI,
91,
122,
121,
o1,
93,
122,
03,
93,
92,

126,
%,
A,
94,
91,
120,
94,
94,
9z,
126,
94,
93,
94,
126,
95,

119,

4(0)
0

0.4
-3
*77
4(0)
o)
-3(0)
I

7

0
2(0)
o

o]

3(0)
o

O’
7.7
(99)
(99)
0.3
0
_1°4
4€0)
Ou4
0
~I(0)
o

I.4(77)
0

(99)
0.4
(g9)
0.3
(99)
)
—1.4
(99)
)

}I200 Extracodes, Page 2 0.2/2

| (x1200)

|Reverse AO setting for I200

| (I20Ijoins) Extract VO

{Mask out AO digit

|Clear AO

|Set bI2I=0 if AO digit = O (I200),=I(I20I)
|Set ba or bO=n, Exit

1(I204) Set count

ICopy m.s, 4 of g to BOI

[Non-equivalent with m.s, % of s

|Jump if different

|If same, copy l.s. 3 of g to BOIL
INon-equivalent with 1.8, 4 of s

|Set counter

|Extract m,s, character

|Jump if non-zero

{Shift round

|Cycle back reducing counter

|Set bg2 =I when all 3 chars, same

|Exit setting up ba

1(1250) Extract s

|Jump if k=I or 3

|Shift round if k=0 or 2

IbIIQ'=is-s

|Jump if even, i,e, last 2 digits of s same
|)Shift twice more, i.e, 3 in all for k=2
D) and 2 in all for k=I
|Extract bottom char, which is required one and exit
1(X251I) Store ba

]Set into BQI

|Extract k

|)Shift up twice and subtract I.4

|)i.,e. bg2=0,-0,4,-1,0,-I.4, for k=3,2,I,0
|Jump if = 0, i,e. k=3 (no shifting needed)
Iset b93=~(t92+0,4)=0,0,4,X,0, for k=2,I,0
|shift round ba ) shift I,2,3

ICycle, counting in bQ3 ) for k=0,I1,2
|Non-equivalent with s

IMask out required character position
INon-equivalent back into s, i.e, plant new char, Exit
1(1252,3) Store ba

{Step on BI2I to point at Ba*

ISet ba in BOI '

|Extract char, position of start,=k

|Store bak*

D

1)bg3'=-1.4,~1,0,-0.4,0 as k=0,I,2,3

|Set ba* in BQ2

ISet c(ba) in B94

*40053124 |Modified jump to shift 0,I,2,3 as k=0,I,2,3

0

0

o

0.X
(95)
I.4(54)

004
4€0)

—1.4

~5(0)
1.4

|Force marker at bottom of BQI

|Jump if 1252

| (1253 continued) Remove characters to be replaced
Ishift required char, posn, to bottom add c(ba*)
|Step on ba*

[Jump if bg3 # O (not last char, of } word), add 0,4,
|If end of § word, store b94 back in C(ba)

| step on ba and reset count,

| and clear BQ4 for next chars,

|Cycle, counting characters 30,8.63
1b95'=-(b93+1,.4)



34

)

)

214,
I0I,
117,
104,
125,
125,
125,
516,
200,
200,
101,
125,
1065,
113,
124,
203,
521,

356,
234,
321,
374,
36,
321,
237,
210,
124,
734,

7
2¢54)
o

9.2/3

11260 Extracodes, Page 3

1(1253 continued) Jump to exit if last char, fills % word
|Extract mask

IClear required char, positions in c(ba)

*4005313 |Modified jump to shift 3,2 or I as final k=0,I or 2
0

(o]

o

0
3(0)
"104
0

0
7:7
0
0.4
~7(0)
0O

99
5.0

(99)
(0)

0.1
2(0)
I.0

(ég)

|[Plant into c(ba) and exit

1(1252) Jump if bg3#0 (not last char. of % word), subtr,I
1if end of % word, step on ba and reset counter

|Extract new c(ba)

|(Entry) Shift char,to foot of BQ4

|Extract character

IStore in c(bax*)

|Step on ba*

ICycle, counting characters

|Exit

1(X234,5) Store am

|Jump 6 places if am=0

{Subtract s

IDivide by ‘am’

|Take modulus

|Subtract C(ba)

lAdd 0.I to control if <O

|Jump if BI20 odd, i.e. approx = for 1235, not for I234
IAdd I to BI27 otherwise

|Recover am and exit

30.8.63



6.3 The 1300 Extracodes : 9.3/1

(0)=768*4
i 5) 334, o, iI9, O 1300 ba'=int,pt,s, am'= frac,pt,s, Put s in A
| I2x, 126, O, (1) |130X ba'=int,pt,am, am -frac.pt am, Jump
1 120, I19, O, o |I302 ba'=ba,n, Set bIIg'=-n

I2I, 120, O, (3) |1303 ba’=-ba,n

{ \oxs, 126, II9, 0.5(3) 1I304 ba'=int.pt(ba/n), bg7'=rem, Jump if ng#o

"~’376 "0, o, (3) [Cause DO interrupt if n=0
0 / 0 .
) / 0
0 / 0
0 / o
120, IX9, O, 0 |1312 ba'=ba,n (24 bit integers) Set bIIg'=-n
I2I, 126, o, 0.1(3) 11313 ba'=-ba,n (ditto)
215, 126, II9, 0.4(3) |I3X4 ba'=int.pt,(ba/n), bg7'=rem, (24 bit int,) Jump n#o
376, o, o, (5) |Cause DO interrupt if n=0 '
16) 335, O, 0, (99) | (£302,3,12,I3 continued) Set am'=-n
352, O, o, 1(gg)  IMultiply by ba
18) 210, 126, 935, 2(0) | (304,14 rejoin) Jump if I304,12,I3
365, o, o, (0) |Shift down if X302,3,I4
357, O, 0, (99) |Store
216, 126, 119, 2(0) [Jump if ba and n are same sign

I12, 0, O, 0.4(99) |Negate answer if opposite
334, O, o, 2(99)  |)Restore A
344, O, o, 3(09) D

50L, 122, O, 0.4(gQ9) |Set result in ba and exit
95) *06404 / ) IMantissa I/I0,exponent 26
1) 35, o, 0, (99) | (£300,I) Store
217, Iz4, I24, O lay'=0 if ay<o0
300, O, o, (95) |Add number (m=I/I6, e=26),ie, shift integer to bottom of 1,
357, O, 0, 1(g9) |Store al=int.pt {then standardize, i,e, shift up
(‘\3311, o, 0, (05) |Subtract number off |one octal place, so octal fraction
.~ 302, o,. O, (99) |am'=frac,part, lclear.
. 501, 122, O, I.4(99) |ba'=int,part, Exit
T 120, I19, O, 0 |I340 Shift ba down n, (arithmetic, unrounded), bIIQ'=~n
: 215, 126, IIg, (40) |I341 Shift ba up n (arithmetic), Jump if npo
I20, IIg9, O, 0 {1342 Shift ba down n (circular), bIIQ'=-n
215, 1206, IXI9, (42) |I343 Shift ba up n (circular). Jump if n#o
120, 119, O, 0 1344 Shift ba down n (logical), bIIg'=~n
215, 126, II9, 0.I(40) |I345 Shift ba up n (logical). Jump if n#o
52, o, O, o 1 {X340-5) Exit if n=0
113, 122, O, (99) {1347 h'=h v ba, Store ba
I0I, 9I, Xi9, O ih
I47, 9L, 0, (99) Iv ba
513, OI, IIg, O |Store as h' and exit
I21, 126, o, (53) 1353 ba' = posn of m,s, I bit of n,
T 44) 216, 126, 92, (97) | (Logical shift down) Jump if n>-24(i.e, ~24<n<0)
94) 521, I22, O, 0 [(Arith & log shift up, n> 243 log shift down, n<-24)Exit, ba=0
- Ioi, II9, IIg, O 11356 bt'=bagh, Set h in bII9
113, 1I22, O, (99) 11357 bt'=bagn, Store ba
106, 119, O, (99) lh or n # ba
572, Xig, O, 0 ISet bt and exit
12, 9o, 127, O 11362 Fast S/R entry, Set b9O'=c+I
§2I, 127, IIQ9, O ISet bI2y and exit,
113, I22, O, (09) 12364 ba'=(ba & not n)v{bm & n), bII9'=(bagbm)& n
102, 1II9, 127, =0.4 |Remove n from BIXg, i.e, bIIQ'=bm

105, II9, O, (59) I#ba
{ _) 107, XI9, I27, =0.4 1& n

5§26, 1122, IIg, O |# ba i,e, ba —((bagbm)& n)iha = required result, exit
52X, O, 0, 4] | 3& bI2I=Ba, bIIQ'=N+bm, Dummy B-type extracode,
7%2) 121, 92, 119, 24 1(1342,3 continued, n<0) Set b92=n+24
| 216, 126, 92, (99 jJump if =24 <n<o
| 120, I19, O, -23.7 |If n<=~24, set bIIg=In| and mark odd,
B IZX, 126, o, (46) | and jump to reduce mod 24

10I,. 119, II9, O 1376 bt'=ba & h, Set h in bIIg
Ix3, 122, O, (59) 11377 bt'=ba & n Store ba

a0 8 69



{
N

107,

572,
X2x,

kY

356,

357,
,II3,
;-_‘21:6

IrI,
127,
13,

‘113,

103,

217,

113,

»‘;26;

-I13,
,ZI?' ,
23 J45 ?
375,

350,
354,
I0I,

21%,

120,

I2%,
163,
153,
xz/,
12,
165,
215,
122,

-+2%0,

211,

~ X20,

42)

0d)

53)

>2123é
163,

107,

o0,
21,

I21,

2£6,
;63:
107,
Izx,
113,
IOX,

236,
I2E,

310,

216,

217,
163,
47,
I2I,
52K,
113,
IOTL,
217,
122,
216,
12IL,
IZE,
113,

G.3/2

{1300 Extracodes, Page 2

(co) 1(1376,7 continued) h or n & ba
|Set bt and exit
-(0)~I.4 |(1302,3,4,£2,13,1I4) Set mark in BOj
2(co) | )Prescrve A
3(cq) 1)
0.4(00) |Store n )
2(0) |Jump if n > 0 )|n| in store
0.4(g0) |Store -n )
*4 IBIIg "*z' if n<o, =0 if n >O
(99) |set exponent and top of mantissa for |n|
1.4€00) [Store ba :
1.4(00) b0y '=~ba
3(0) |Jump if ba >0
X.4(59) |Store =ba, i.e, I|bal in store
0,I%4 IbIIQ' odd if ba<0, -ve if ba and n are of different 53
1(50) |Set cxponent and top of mantissa for |bal
(16) [Jump if 1302,3,12,I3
1(c0) | (Here if division (I304,I4)) Sct |bal in L, clear M
90) |Divide by In], Result in L, remainder in M
(c0) |Store remainder
(o) |Shift up quotient
0.4£909) [8et bgy=remainder
(x3) |Jump to adjust answer if ba>0
0 |8et remainder -~ve if ba <O
(xd) |Jump to adjust answer
0 | (Reduction loop for I342,3) If M#O, set bG2=I6M
0 [bg2 ' =3M
3%.I |Set bIIG=m
0 |bIIQ'=CM+m, i,e, have rcmoved 24M
~-32 | (Enter here) Regard bIIQ as 32M+m, Extract 32M
-5(0) | Jump back if Mgo
24 |1£ M now = O, subtract 24 from m,
-1(0) |Subtract a further 24 if still 4ve
2(0) 1
-23.7 |)Set bIIQ = (~24+|n| reduced) if n<o
(45) | Jump to shift

| (Log,shift down,n>-24) Halve bG2
0,2*%4005215 |Preserve ba where zeros necded

(c9) [Set zeros at foot of ba

(45) |Junp to shift

=24 | (Arith and logical shift up) Set bg2=ba-2.

04 {Junp if n>0

0 | (ba<0) Halve n as mod for engineers test constants
*4005215 |Bet zeros at top of ba :

(45) |Junp to shift

(c9) [(x340,1,3,4)) Set bOI=ba

(S%) | )

(41) [Jump if n>0 to shift up .
2344 [Set bO2 =n+23.4

(44) |Jump if logical shift down

(4 | (Arithmetic shift down) Jump for logical shift if bﬂx
4(0) I(Arithmetlc shift down, ba<0) Jump if n<-24

|Halve bg2 as mod for eng, tests consts,
0.2%40052L5 | 'for'' ones to foot of ba

(45) [Jump to shift

-0,k | (Arithmetic shift down ba<0, n<-24) Sct ba =-0,I and -
(c9) 1(2342,3)) Set bOI=ba

(c9) | )

(72) fJump if n<o

24 | (n>0) Subtract 24

40) {Jump to redice mod 24 if not 0<n<24

(45) |Jump to shift if 0<n<24 or =24<n<0

0,E%4 1{1353) Sct ba digit 23=I., Interrupt if Ba=126

30 IInhlbit 1nterrupts

I 20,8.63
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[1300 Extracodes, Page 3

X23, II9, O (355 continued) n -> BI23

122, 123, O |BI23 -> ba

0, o, 3%6 |De-inhibit interrupts and exit

oI, o, 0 ] (Shift table)

9I, o, 0

gL, O, 0

122, QI, O |Exit .
gI, O, 0 | (Hoere for shift up one) Shift down one
oI, o, 0 | (Two) down one

oI, o, 0 i {(Three) down one

oL, o, 0 | (Four) down one

o1, 0, 0 | (Five) down one

126, o, 2(43) | (8ix) Jump to shift up six and exit
Orf, o, 0 | (Seven) Shift down one

oI, o, 0 | (Eight) down one

oI, o0, o | (Nine) down one

ox, 0, 0 | {Ten) down one

oI, O, o | (Eleven) down one

126, o, 1(43) | (Twelve) Jump to shift up I2 and exit
gI, O, o | (£3) shift down one

oI, O, 0 [(x4) down one

oI, o, o | (x5) down one

9L, o, 0 | {(16) down one

ox, o, 0 | (x7) down one

25, o, (43) |(x3) Jump to shift up I3 and exit

oI, o, o} 1(xg9, i,e, down 5) Shift down onec

oI, O, 0 |(u,20, i,e,d,4) down one

o1, o, 0 (u,21, i,e,d.3) down one

9, o0, o) |(u,22, i.e,d,2) down one

91, O, 0 1(u,23, i,e.d,I) down one

I22, OI, 0o |(u,24, i,e,d,0) Set bOI in ba and exit

40. 8 64



(0)=102.*..
121, 129,
o
121, 126,
324, o,
7 ~\356, 122,
24,325, O,
756, 122,
0
121, 126,
I2xr, 126,
121, 126,
I2I, 126,
121, 126,
314’ 0’
352, o,
757, 0O,
I21, 126,
324, 122,
321, O,
I2I, 125,
I2r, 126,
32 ? 0,
356, 122,
I2%, 126,
203, 126,
203, 120,
203, 126,
203, 1206,
203, 125,
—52%, o,
205, 126,
203, 125,
52I, O,
113, 122,
I2¥, 02,
IOI, GI,
217, 032,
513, 02,
24) 824, O,
350, 122,
3241 o,
95) 756, 122,
342, O,
I2I, 120,
0
0
324, 122,
356, o,
324, 122,
:,"56’ O}
334 122,
392, O,
355, o,
12X, 126,
121, I25
113, 122,
3405 0,
I07, OfF,
I25, I25,
125, 120,
347, 0,
I2E, 126,
I2x, 125,
I2E, 126,

G..7 The 1,00 Extracodes 0.4/1

~

~

-

(z/1600) |1400 ca'=log s

0 -

(2) |1402 ca'=exp s

0 11.;03 ca'=conj s: )

o | )Transfer real part

I 1(1425 continued joins))

I | )Negate and transfer imag, part. Exit
0

(x0/1600) |T4T0 ca' =sq.rt. s:
0.I(X1I/1600) 1. E am'=arg s:
0,1(12/1600) | 1:I2 am'=mod st

0,I(2) |X..I3 ca'=s cos s, s sin s*

(1) |I.I] ca'=I/ss

0 |I..X5 Pscudo-Random Number., Set s in A

I IMultiply by s*, double-length, non-standardized
0,k IStore 1,s,4 in s or s*, Exit

(20) {1420 ca'=ca+s:

I 11421 ca'=ca-st

I |Subtract imaginary parts

(21) |Jump to continue

(2:0) 1424 ca'=ss

o) 1425 ca'=~s? )

0 | IJNegate and transfer real part
(25) |Jump to negate and transfer imaginary part and exit
(30) 11430 s(I) '=s(1)+s(2) . )

0.1(30) 11431 S(I)'—s(z) JJump reducing bIIG by I
0.4(30) 11432 (%) '=am.s(2) ) if ngo

0.5(30) 11433 5(I) '=s(X)+am.5(2))

(34 1T554 5(T) '=5(2) )

0 |Exit 1f n=0 _

0.4(34) 11436 am'=sum s (Ii),s(2i) )Ditto

0.5(34) II.37 a'=sum s(Ii),s(21) )

0 |Exit if n=0

0.4 |L:X sx'sba, sy'=I2, Store ba in 1,s,% of s
*03 |Set exponent =iz

0, |Set ba in BOI

*03L77777  |Propagate sign digit into m.s.}

o] IStore exponent and propagated sign digit in 1.s.4 of s, Exi:
b4 1 (x42:))

I | YTransfer imaginary part

0 |)Transfer real part and exit

0 ) (Also end of I.003 store am in c(ba) and exit)
o X442 m'=m,sx times 8 to(ya+ys-ba), ya'sba (X)
(i7/1700) |Multiply m by s and jump to set exponent

0

(o}

0 I 4586 s:'=ca )

c )Transfer real part

I l)

I |)Transfer imaginary part and exit

0 1402 ca'=ca,s: )

0 ] YForm product of real parts
(g0) |Store

62) |Jump to continue

(66) 166 a'=C(s+bmtba),C(s+bm) + a

1(99) 11.67 am'=Polynomial sum, Store ba =no, of terms
(g0) |Store am, Set am =0

1(99) [Set count in BOX

67) {Jump to polynomial loop

(4x/I700)  |I475 m'=(xa/xs) times 8 to (ya-ys-ba), ya'=ba (X)
€)) 12474 C(ba')= quotient (am/s),am'= remainder (X), Clear 1

(31/1700) 1175 C(ba')=quotient (a/s),am'sremainder (X).

0,1(80/1700) 117G C(ba')= quotient) ([aml/s),am'=remainder (X)

0.4(77/1700)11522 Remainder and Adjusted Integral Quotient after divisic:
20 8 G-



20)

1D

62)

66)

30)

31)

32)

334

362,
356,
334,
152,
320,
355,
325,
374,
356,
324
7 40
756,
324,
320,
356,
324,
320,
756,
356,
324,

32K,

755,
334,

363,
s

356,
334
362,
355,
334,
362,
320,

356,
324,
342,
12X,
I2r,
I2%,
113,
124,
I0L,
216,
2¥0,
324
320,
356,
203,

' 82T,

324,
321,
356,
203,
521,
350,
217,
IZE,
355,
324

122,
121,
ox,
126,
120,
T
122,
o1,
126,

ox,
122,
91,
1206,
0,

126,
120,
orx,

122,

0
(g9)
I

(sT0))
{gg)

I
1(99)

o M-

HMHOOOMOOOHMKMKHOH
~

N

=)

~

~

ol

O
~

O KM
~
O
\O
~

(o)
I

0
Q)
I

1(5Q)
(o]

(co)
(o)
2(g9)
0

(6]

0

68
- 01.4‘.—'(0)
(g9)
0.4
(s1e))
(32)
(31)

Sy,
G

| T400 Extracodes, Page 2

| (x414) s

Ils,s

|store

| 8%

|s¥%, 8%

jadd s,s.

{store

[-s*

IDivide by (8.8 + s%,8%)

|store as imaginary part of result
|s

|Divide by (s.s + s%,8%)

|store as real part of result, Exit
| (1420)

1Add real parts

|store

|Add imaginary parts
|Store and exit
| (1421 continued) Store imaginary part of result

|Ssubtract real parts
{gtore and exit

|Negative product of imaginary parts
|Add product of rcal parts

|gtore temporarily (=rcal part of result)
1

D)

|) Form sum of ‘cross-products’,

1)

D

i)

{Store as imaginary part of result
D)

|)Extract and store real part and exit
| (x466) store am

{shift up 1

|store

[ C(8+bm)

|times C{s+bm+ba)

|8et bIIG=0

{Jump to add a

1(x430,%,2,3) Set mark in bG2

|5tore ba

|step on Bi2I to point at Ba*

[set bQI=ba

JJump if X432,3

fJump if I3X

[ (£430 continued) sXi

|+s21

|store in sIi

[Cycle, counting

|Exit
[ (X431 continued) sIi
-52i

[store in sii

{Cycle, counting

JExit

| (1432,3 continued) Store am
|Jump if X432 into loop. .

| (x433 continued) Jump into loop
-1(x432 loop) Store in sii

| (Enter here ) s2i
nter here ) s2i 50.8.63



—

I

8L)

76)

o

(0)=%4002350

Y02, II9, I27, =0..

IZE, QX, 127, O
12, 127, II9, O,

521, 122, 9I, O

(0)=%4002354

813, XI9, O, 6+6
ro7, 119, O, 6%6
521, 122, 1IIg, O
I13, 12_2, 0, (99)
10r, 9I, Iz, O
165, 02, GF, 2047
123, 61, O, 0
125, OI, O, )
rox, 93, o,  (g9)
20z, x26, 127, 2(0)
164, 93, 9, S5IL.4
10xr, 94, 93, ©
107, G4, 127, =0.4
126, g4, II9, O
254, 126, 94, 3(0)
203, 26, 92, ~5(0)
12, 93, O, *4
2L, ¥22, G3, O
21, oI, O, 3
121, - 126, O, *4006003

| X400 Extracodes, Page 4

| (£102) Subtract n from bIIg i,e, bIXQ'=bm
| (¥X00,XIXCI join) Set bLOX'=c+I

ISet c¢'= bIXg (=s,n,bm for XI00,IXOX,

| 1102 respectively),

|Set ba'=c+XI (from bQI) and exit

|(I24)Set n in V6 and exit

[{1125) bIIQ'=vD & n

jCopy to ba and exit

| (£I3XZ) Store ba

|set C(c+I) in BGE

|Set 1 (count) in BQ2

|)Shift k to integer position in BOI

1

|8et ba in BQ3

|Jump into loop and increase bIZ7 by I

JAdd k to bg3

Iset C{b93) in Bg4(first time C(ba), then C(ba+k) etc)
IMask bQs4 with m (=C(c+I,4{))

|Non-equivalent with n

[Jump if zero i,e. test successful

|Cycle if non-zero, counting from 1 till zero

|If Bti1ll unsuccessful after 1 cycles, prepare to set bas¥s
|Exit with ba=address of successful Aword (*z otherwiue)
|Error exit (x<0) for LOG. Set marker

jJump to momnitor

30,8,63



(:) 33}

3

q0)
36)

67)

—

2)

75)

302,
203,
750,
355,
324,
302,
320,
203,
756,
121,
I13,
124,
IOI,
230,
II3,
02,
217,
101,
334,
356,
203,
52,
123,
104,
120,
334,
350,
201,
52X,

346,
210,
3555

324,
302,
320,

203,
521,

350,
355,
355,
324,
342,
350,
355,
320,
350,
324,
30(5,
355,
355,
300,
3E0,
203,
52K,
362,
320,
203,
52E,
324,
121,
ZIX,
385,
3%4
12X,

{59)
-3(0)
0

I

0
(99)
0
~4(0)
(6]

"I . 4—"(0)
(99)
0,4
(sTe))
(36
(5
1(99)
6(o0)
(cg)
o}

)
-2(0)
0

0
(59)
0

0
o}
-2(0)

0
(o)}
(37)
(©9)
(o]

o}
99
-4(0)
0
(G9)
(o)

2(cQ)
0

0
£(gQ)
(o)
2(g9)
3(09)
(c9)
£{99)
4499)
(o)
3(09?
4(99)
(37)

0
(99)
0

~2(0)

)

0
%4003030
(36/1500)
2(99)

I

(35/1500)

|T400 Extracodes Page 3

| {432 continued) Multiply by flam''
|Cycle, counting

|store last element and exit
{{x432 loop) Store in sXi

| (Enter here) s2i

[Multiply by ''am'’

|Acd sIi

|Cycle, counting

|Store last element and exit
1€1434,6,7) Set mark in B2
|Store ba

|8tep on BIZI to point at Ba¥*
|Set ba in BOL

jJump if 123C,7.

| (1434 continued) Store ba*
|ba=-ba* in BOI

9 * 4‘1’3

{Jump if ba*>ba, i,e, if transfer backwards

[Set ba in BGI

| (loop) Extract element from 52 starting at highest ad:

|8tore in sX

|Cycle, reducing modifier

|Exit

| (ba%>ba) Sct bg2=-(n-I)

| SET ba+(n-I) in BIIQ

|Set BGI= ba+n-I-~(ba-ba*),=ba%+n-X

[ (Loop) Extract clement from s2, starting at lowest acd

|store in sI

|Cycle increasing modifier

|Exit

| (£436,7 contiued) Sot zero in A
[Jump if I 37

|store partial sum (zero initially)
|Extract s2i

iMultiply by sIi

|Add previous partial sum, single length, GR

|Cycle, reducing modifier
|Exit with result in Am

| (1437 continued) Store m,s.} of partial sum (zero ini

|8tore 1,8.%4 of partial sum
|Extract s2i

[Multiply by sIi, double length, Q.
| (2450 continued joins) Store m
[shift 1 into m

[Add c(2(gg)) to "'1"'

|Store

1c((59))

lAdd l!mlv

|Store

|shift up 1

|Add sum of 1,5, halves

{Add m,s,% of sum of m,s, halves
|Cycle, reducing modifier (not X460)
|Exit

[Multiply by '‘am'’

]Add cocfficient

|Cycle, reducing modifier
|Exit

| (x402,13) Set s in Am
|set link

{Jump if 1402

| Preserve 8

[Bet g% in Am

| Jump to form cos

50.8.63



9.5 Thé 1500 Extracodes : 9.5/T

(0)=1280%4

12, X%IZb, O, (3) [I500 a'=a+s?
I2r, xI20, O, (1) [I50T a'=a-3%
I2x, I?f)) o, (2) "Esgg a'=~a+s?

64) 762, o, o, (g9) 1 (z562) Multiply by n and exit
121, 126, O, (4) 1504 a'=st

8) 325, O, IXg, I 11508 a'=-s?
70L, O, 119, O

7y 362, o, IIg, O [{x542,3) ''1'" xs
386, O, 0, £(99) |Store
'324’ O, o, (99) l t !ml t
30z, o, 159, I P!t Txsk
320, O, 0, 1(gQ) [Add ''l''xs
350, O, o, 1(09) |3tore
324, O, 119, O !

342, 0, 0, ((sTs)) ja'=""n''xs

2T, 126, O, (80) {Jump to add other components and exit
2L, 126, O, T.1(25) |£520 am'=am+n,

121, 126, O, 0,1(25) 1521 am'=am-n,

22) 2%, 120, O, (53) i (1520, continued) jump to set am=ami+c(9Q) & exit
734, O, o, (99 | (1534, 5 continued) set am'=c(0g), 1'=0 (X), exit
21, 26, O, 2(0) |82, am'=n,1"'=0

23) I20, IIg, O, 0 |£525 am'=-n,1'=0 (Also 152L,35) Set bIIg'=-n

- I1I3, IIg, O, 0.4€99) | (£520,4,34 join) Store + n
2L, ©Or, O, *03 |) Sot up most significant half of (g9) to
2¥7, GL, XIIQ, *03%77y77 1) give floating point number from + n
Ix3, O, O, (99 1) with exponent I2Z and sign copied up
2II, 125, 126, (0O) {Jump if bX20 even (I524,5)
122, 120, O, Q.4 |Jump back to (22) if 1520,I and to I(22) if I534,5
121, ¥I26, 0,  X.5(25) 11554 am'=n,1'=0(X) -
12%, 120, O, 0.5(25) 17535 am'=-n,1'0(X)
68) 25¢, o, o, (s1s)) 1 (1505) store m
" 385, O, o, . (0) |Shift 1 to m
322, O, 0, (g3) fm'=4'1""
“7I%, O, 0, (99) |Subtract ‘'m''(i,e,a'=-a) and exit
121, 120, O, 0,1(3) {15342 a'=a,st
12r, 126, O, 0,x(2) X843 a'=-a.s:
I) 350, O, 0, (0 | {(x50L) Store m
385, O, o, (o) |shift 1 tom
32%, O, IXg, I [ttt -skQR
356, 0, 0, 1(59) |8tore
324, O, 0, (00) |Bring out ''m'’
301, O, I¥g, 0 |*'m''=s in A
I2E, 120, O, {30) |Jump to add (''1''-s*) and exit
53) 356, O, 0, £{09) | (£420,Z continued) Store am
- 324, O, 0, (09 [set ¢{gg9) in A, standardized
4220, O, 0, 1{g9) |Add 'am' and exit
350, 0, iIg, O (1530 s8'=2, Store m in s
355, O, 0, {0) |shift 1 tom
350, o, Ixg, I [Store ''1'' in s*
730, ©0, 1II9, O |Add back '''m'' to restore a, exit
I2I, 120, O, 0.1(G2) 12562 am'=am.n

66) 237, 126, O, 63) | (£566) Jump if ax <O
740, O, 0, () |If ax >0, standardise and exit
I2%, I26, o, G 1E808 a'=-a
125, 126, o, = (80) 11560 a'=lal
334, O,  IIg, O 2607 a'=|s:|, Set am from s
237, 126, O, (%) |Jump if ax<0 to X505 {(a'=-s$

4) 324, O, 119, I |(also I504) Set am from s*

700, O, XI9, O |add s (i,e, a'=s3) and cxit

03) *4. / 0 |Floating - point zero
347, O, o, (o) |15874 am'=am/n, Clear 1
2r, 120, O, 75) |T878 am'=aq/n, Jump for IFy4,5
356, O, o, 99 1I570 a'=a/s3. gtore m

355, O, 0, (0) |8hift 1 tom 30,8.63



~

=Y
BaN
~/

50)
2)

80)

3%)
5

355,
324 s
374
355,
343,
350,
355,
359,
324,
300,
320,
320,
350,
324,
303,
320,
374,
700,
340,
350,
355,
355,
I2F,
I13,
217,
113,
210,
324,
I2L,
3409,
355,
355,
350,
324,
355,
334,
U
350,
355,
322,
31X,
350,
355,
270,
320,
350,
324,
300,
386,
355,
300,
7X0,
12X,
3"-‘5-2 ’
257,
330,
355,
210,
32K,
362,
217,
32K,
217,

B

-

DI S

OOOOOOO_OOOOOOOO

~

£(09)
©0)
o
2(00)
[¢]
3(99)
(0)
4€99)
3(99)
(©9)
4(09)
1(co)
3(99)
2(69)
I

3€99)
0

2(00)
(o)
1(gg)
(0)
3(c9)

b 03
0.4(99)
*O3LY 7777
(o)
(64)
(c0)
6(o)
(o)
1(cQ)
(o)
3(c9)

0

©%)
1(gQ)
(cg)
0

(99)
€))
(00)

¢9)
(90l
(o)
7)
I
£{c9)
(o)
(¢]

(©g)
(0)
1(cQ)
(50)
*0000072
(g7)
3¢0)
<o)
(o)
2(0)
©4)
(cs)
4€0)
(c5)
2(0)

9.5/2
12500 Extracodes, Page 2

(570 continued) Store ''1l'!

|Bring back ''m'!

|Divide by s, QR,=(am/s)R

|Store

IMultiply by 5,=-(am/s)R x s

jStore m,s.3

1)

|)Store 1,s.%

|Bring back m.s,%

!Add ttmll

jAdd 1,s.4 of -(am/s)R x s

lAdd trll'

|8tore, =(a~-(am/s)R x s)

|Bring back (am/s)R

|Multiply by =-s*

[Add c(3(g9)),=(a~(am/s)R x s)-(am/s)R x s*
|Divide by s ‘
|Finally add (am/s)R and exit

[ (1574,5) Standardize, ‘

|store m

D)

|)Store 1

[ (1552 joins)

[)Set up n floating point in (gQ)

1)

D

[Jump if bI25 odd (I502)

1(¥5874,5) n standardized in A

| Jump :

[(x7974,5) Standardize a,

|Store m

|)Store 1

1)

|s standardised in A

1(X574,5 rejoin) Store standardised divisor
|Bring back m,s, 3 of dividend

|Divide and exit

jDummy exit

| (£502,1543) Store m

|8hift 1 tonm

|Set m ==''1""

|subtract "'m'' (i,e.a'=-a)

| (£500,1542 join) Store m

[shift 1 tonm

[Jump if bI25 odd (I542,3)

| (£500,2) Add s* to ''1'!

|Store , '

|Bring back ''m''

lAdd s

| (150L joins, I542,3 rejoin) Store m
[shift 1 ton

jadad c(x{oy))

JAdd ''m'' and exit

|(x730,L,2,3) Set link for exit to (G5/I{00)
| SIN/COS, Multiply by I/2x

[Jump if small (<I/G, i,e.x < x /4)

|Fix with exponent I3 unless very large
|Take fractional part i.e, reduce mod 2 (zero if laye:-
|Jump if sin

IIi cos, subtract -I/4 (i,e, add x /2 to x)
1 x5

|Jump if exponent - ve, i,e,<+I/3
| Subtract § (range-3/8 to I/8 , i,e, =3% /2<x<x% /2)
[Junp if >~L/8 (x>-x /2)

30.6.63



97)

95)
94)
93)
92)

o1)
20)

51)

322, o, o, 94)
356, o, 0, (99)
362, o, o, 99)
I2L, O, o, 4
346, o, o, 1(90)
310, O, 9, (92)
342, o, o, 1(99)
203, 126, o1, -2(0)
310, o, o, (93
342, o, o, (99)
IeI, 126 97, *7777065
*00012137/*14066712
*03200000,/*00000000

*00040000/% 00000000

*00X60000/%*00000000
*0041444/%76652103
*00726521/%03005616
*0L050032/%#74015313
*01354045/%66416023
*0X2520085/*%0X240043
*01306330/*74163500
*70737740/*00000000
12y, 97, o, *4004I00
235, 126, o, (90)
325, O, I19, O
236, 124, o, *3
237, 124, o, *5
12, I o, (39)
342, o, 110,

121, 9y, o, #4004100
360, o, 0, (o)
12, 9I, O, *4,
217, 120, 124, 10(0)
I2E, 92, 1124, *774
216, 126, 92, -9(0)
342, o, o, (46)
330, o, o, (44)
356, o, o, {*1s))
113, 9I, 0,  0,4(99)
3ix, o, 0, (09)
342, o, 0, (45)
Ior, 91, o, (59)
356, o, o, 1(g9)
372, o, o, 1(99)
356, o, o, 2(cQ)
330, o, o, (49)
372, o, 0, 1(g9)
356’ O’ 0) (99)
334, O, o, 47)
372, o, o, 2(cQ)
I2r, 92, -0, 2,0
330, o, 0, 48)
3or, o, o, (99)
356, o, o,  2(g9)
334, o, 0, (09)
330, o, 0, (09)
374, o, o, 2(g9)
I12r, 126, O,  4€0)
356, o, o, (99)
330, o, 0, (43)
342, o, 0, (g9)
125, 9I, o, o
163, oI, O, o]
203, 126: 92, "5(0)

ol e
11500 Extracodes, Page 3 9.5/3
| (Sin/Cos continued) If between -3/8 and ~1/8; add 1/4
|Store as y |(range + I/8, or +x /2 in X)
ly squared
|Set count
|Store y squared, clear A
| (Loop) Add ith coefficient to a
IMultiply by y squared
|Cycle, forming polynomial in y squared
JAdd Oth coefficient, giving sin y/y
|Multiply by y
| SIN/COS EXIT

AT/2m

|+0, with exponent I3

1X/2

I-1/4

1)

1)

|)Coefficients for sin/cos

1)

1)

)

{Constant for Log, =(256%) x8 to power -8
{(X713) Set link

|Jump if a # O to form log am, exit to (5I)
|{a=0) Set -s in A

|If 8 < 0, set exponent ='+Ig2', preparing for EO

|[If s >0, set exponent ='~IQ2', preparing for exp underflow

|Jump to tail of Exp to set EO or EU, exit to (50)
| (1713 continues) (Log am in A) Multiply by s
1(1702/3 join) EXPONENTIAL Set link to exit to (50)
(X402 continued joins) Standardize (=x say)

ISet *4 in BOX

|Jump if exponent negative (x small)

{Set bg2 = exponent -4

|Jump for out of range if exponent >4

IMultiply by log e to base 8

|Add % and fix, i.e., (Int,pt)R+ in 3 word position
lStore

|store *4 in 1.s,%, i,e, clear frac,pt. and add }
|Subtract from a, i.,e, result =x log e -(Int,pt)R+
|Multiply by log 8 to base e, i.e, unscale remainder:
ISet (Int,pt)R+ at bottom of BOX

|Store a, =z say

|z squared

|Store

{Add p

|Multiply by =

|Store, =(z squared + p) z, =w say

lq

[Multiply by z squared

- |Set count

jAdd r
|Subtract w
|Store
lw
12w
|2w/(qzz+r-w), = exp (z/8) -I approx
|Jump into loop
|Store, = v say) Generate successively
jAdd 2 ) exp(z/4)-1, exp(z/2)-I
IMultiply by v ) exp z-I, keeping accuracy
1)8hift b9I up 5 places each time round the loop
|)i.e, end up with (Int,pt)R+ in exponent position
}Cycle

30.8.63



' 0.5/4
11500 Extracodos, Page 4 :

320, o, o, (42) | (Exp confinuod) Add 1, i.o, result = oxp =z

124, 124, 01, *001 TAdjust exponcnt, adding (Int,pt)R+ +1, rosult =8 oxp aq
¢0) 365, o, 0, (0) [)shift down to onsuro unstandardized) rosult = oxp aq
340, O 0 - €0) 1)and set EO or EU if appropriato )

’ ?
~—~ _ 121, 126, of, *7776445 |EXIT FROM EXPONENTIAL

) *01017006/%40314262 D)
43) *01217006/%4031433 1)Cocfficionts for Exponontial
47) *00460021/%2561360 1)
46) *00036616/%04734165 ILog o to base 8 ) Constants for Exponential
45) *00220505/%310%771470 TLog 8 to baso ¢)
44) *01200000/%*40000000 1Constant for Exponont. %,fixod with point at % word posn.
43) *00220000/0 I+2 »
42) *00210000/0 1+1
15) 362, o, o, 2(99) 1(1402,13 continued) (cos s* in A) Multiply by s (1413),
356, 122, o, 0 1 or oxp s (1402) and store as roal part of ca,
324, o0, 11y, 1 {Set s* in A :
1z1, o7, o, *40036351 {Sot link to oxit to 2(0)
121, 126, o, (86) . 1Jump to form sin s*, oxit to 1(0)
362, o, 0, 2(99) [Multiply by s{1413) or oxp s (1402)
- 4786, 122, o, 1 |Store as imaginary part of ca and oxit
24) 121, o7, o, *4004011  {(1700,1) 10G Sot link to oxit to (50)
go) 237, 126, o, (76/1400) {Jump for monitor if a<o
360, o, o, (0) 1(1713 continued joins) Standardize
27) 234, 126, o, (76/1400) 1(1400 continued joins) Jump for monitor if =0
121, o1, 124, *4 180t bO1'= oxponent 4250
121, 124, o, o - {Sct oxponont =0
320, O, o, (A1) {Add p
356, o, o, 1(g9) jStoro x+p
300, O, o, (40) 1Add -2p, = %~p
374, o, 0, 1(c9) IDivido by x+4p
) 121, o2, o, 6 {Sot count
g 113, o1, o, 0.4(99)  1Storo oxponont +250 in lowor half of (QQ)
356, o, 0, 1(g0) 1storo (x-p)/(x+p), = z say
362, o, 0, 1(09) {Squaro
113, o, o, (00) 1Cloar top half of (99), i,e,c(99)=(exp +256) x 8 to power -8
346, o, 0, 2(09) 18toro z squarod, ‘
300, o0, ez, 37 [ (Start of loop) Add coofficiont )Form
342, o, o0, 2(99) [Multiply by z squared )polynomial
203, 126, 902, -2(0) [Cyclo Yin z squarocd
300. O, 0, 33 1Add Oth coofficiont
352, O, o, 1(99) IMultiply by z, % (log x+% log 8) x 8 to powor -8
300, O, 0, (29) 1Add(oxp +250) x 8 to powor ~8,double length
310, o, o, (o1) {Add -(256%) x 8 to powor -8
362, o, o, (39) IMultiply by 1n3 x 8 to powor 8; rosult = log x
121, 126, 97, *7776534 |EXIT FROM ICG -
41) *00026501/%17146376- jriper )
40) *00122575/%41463003 I-2p )Constants for log
39) *02220505/%31077170 11n8 x 8 to power 8)
60) 724, o, o, (c9) 1(1524,5 continued) Sot am®=c(99) Q, and exit
0 / 0 D
o / 0 1
) / 0 1
0 / 0 1)Sparo
0 / 0 1)
o / o 1D,
AN 0 / 0 1)
~._38) *76075434/%11670327 1)
"37) *76024411/%30520752 1
*476014237/%13253256 [)Coofficionts For Log,
#76010630/%11271374 1
#75600171/%30127254 1)
#75601015/%40021262 D
*75621422/%02664134 D

%70011735/%74545451 ! 30.8.63
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" 9.6 The 1600 Extracodes ' . 9.6/%

(0)=1536%4
+0/0 . {Unassigned
I0r, 98, II9, O 11601 g'=s Store m,s, %
50I, 'Q9, IIG, 0.4 |Store 1,s, % and exit
+0/0 " | Unassigned
121, I25, O, 0.1(5) 11604 g'=g+s Jump with marker
I2r, I26, O, (3) | 1608 g'=g+s with end-around-carry
121, 125, o, ©) 12606 g' =g #S
ro7, ¢3, 1IIg, O 12607 g = g&ks M.s. %
507, €9, II9, 0.4 |L.s. % and exit
25, 96, IIg, O |1611 g' = not g, M.s.%
525, ©9, IIG, 0.4 IL.s.4 and exit
II3, G638, IIg, O |I6I3 s'=g  M.s. 3
5I3, GG, IIQ, 0.4 [L.s. # and exit
IX3, 93, O, (ss)) 11615 am'=g M.s.% to store
II3, <9, O, 0.4(gQ) [L.s.% to store
734, O, 0, (c9) |Transfer to A and exit
24) II3, O, o, 0.4(c9) | (1624) Clear 1,s, % of word
101, 9, II9, O fset bgI=h
113, OI, O, (99) |Store bQI in m.s. %
734, O, 0, (c9) |Set am and exit
I2r, 126, O, (24) 11624 am'=h
+0/0 | Unassigned
121, 125, o,  (g2) 12626 h'=am
+0/0 ' | Unassigned
147, ©8, I1I9, O 11630 g' = g & (not s) -
147, 99, II9, 0.4 lg'=gvs
G) 106, g6, 1II9, O 1 (z605 joins)
505, GO TG, 0.4 g'=g£ s (=g & not s for I630) . Exit
+0/0 . _ | Unassigned
356, o, o, (59) 1IC35 g'=am Store am
10, ¢8, o, Q) IM.s., 3 in g
50L, 99, O, 0.4(00) L.s., % and exit
02) 356, o, 0, (s1e)) | (£620) Store 2
ror, 9z, O, 0.4(99) [Extract 1.s5.%
2¥§, 92, 62, O.I |sct b2 =0, 1f 1.8, # 0
147, 92, o0, (59 |Extract m.s., 4 of g, oring 0,I at bottom if 1.,s.% # 0
5E3, 92, II9, O 1{i.e., Atlas type rounding) Store in h and exit
+0/0 ' i Una.:s:.gned
147, ©3, IIg, O 11646 g'=gvs M.s. %
547, 9, IIG, 0.4 (L. stdagand exit
+0/0 (lUna951gned
+0/0 lUnassigned -
I52, ©8, IIQ, 'O |1652 bt' =g - s. Sct bt from difference of m.s, halve:
225, 125, o, 3(0) |Jump if non-zero to ignore 1l.s, halves
52, ¢og, IIg, 0.4 |If zero, set bt from difference of 1,s, halves
224, IZ5, O, c6) |Jump to exit if zero
IOL, OI, g, 5%6 |Extract V6 (l.s. digit = Bcarry)
103, I, o, c [Shift Bcarry to sign position
: 572, GCL, o, 0 [Set bt from Bcarry and exit
5) I04, ¢©g, IEQ, 0.4 | (604,5) Add 1,s.% halves
I0oI, oI, O, 6x6 |Extract V6 (1.s, digit = Bearry for 1l.s.%)
104, ¢4, IIg, O {Add m,s, halves :
2I0, 120, X250, ©6(0) |Jump if 1004
IOX, 92, O, 6x%5 |Extract VO (1 S. dlglt = Bearry for m,.s.3)
54, 68, ©I, O.C jAdd carry from 1,s.% into m.s.3
I47, 92, O, 6%06. |set digit 23 of Bg2 =I if Bcarry set by -I(0) or -4(0}
164, 69, 02, O.I |Add into 1,s.%
Ior, oI, O, G%6 |Extract VO
564, 3, GI, O,L [ (x604 rejoins) Add flnal carry, if any,
73) - *00037777 / *76660000 i) |from 1.s.% to m.s. %, and exit
*00037756 / %Cyx42547 | YCoefficients
78)  %00020501 / *Iy16375 1) for square root routine
#B)  *0IZ200000 / *400C0000 13
59)  #0004000C / 0 I-+3
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.yvfj)

\/—_
.

Io)

I4)

22)

94)

45)

)

563,
I2%,
324-7

237,

350,

3¢z,
356,
324,
302,
3?0,
2IC,
360,
234,
237,
i3,
35°,
2L5,
X2,
113,
12X,
300,
342,
121,
356,
334
374>
300,
342,
203,
356,
343,
3I0,
373,
374
302,
12X,
+0/0
I2x,
I2L,
235
355,
755,
35¢,
367,
320,
362,
I2I,
I2Z,
121,
107,
214,
I2%,
2IL,
322,
356,
324,
362,
374
350,
Izo,
324,
755,
+0/0
+C/G

93,

2

TS
<

HHOBOOOOOOWY O
;'%%E%‘ N =

e
RS

~I
~3(47)
I

0.I
[(els))
(ss))
£(59)
0

0
I(cg,
~3(66)
(0)

3

(43)

Q0L

(sTe))
*000373E0
*00002343
X (ole)

0

“5)
£(g9)
I

£(5g)
(59)
£(go)
{99)
(73)
-5(0)
£(59)
I(gg)
(cc)
46)
3 (s]s))
1{gq)
3

2.4

£67% 400
3(0)

0

I
1(ele))
¢}

{99)
Cr7)
*QOL
~-3(Co)
(25)
o)
4€0)
-Z
2(0)
(36)
(co)

L
Cr7)
(co)
L
C
(c0)
8}

0.6/2
|X600 EXTRACODES, Page 2

I (£4I0) Set b93 from bIXG removing octal fraction

ISet 1link to exit to (47)

[(r 2 joins, Br2$ odd; 1 00 cont,) Set a = sx, = v say
[Set bO3 odd if v<o

| (X712 joins with BIZ5 odd) Store v

|v squared

|Store

s

| s squared

lAdd v squared |for I4X2,17X0,I2
I {I7X0,I joins with BE20 odd) Set link to exit to(gh)
|SQUARE ROOT Round single length, = x' say

1(£720,1,2,3 continued) Exit if a=0(short cut)

[Jump to error exit if a<o ’

I {I4X0 second entry) Least sig. digit of exponent to bgx
|Store x!'

|)Set Ist approximation to sqrt x' in I(ggQ), =yo say
122 4th root of /3, with % exp of x', if exp even
1)2(E/8) to power 3/4, with exp 3(bI2/+I), if exp odd
|[Force biz4=0, giving a'=x0, say

|Add constant

IMultiply by yO to give linear approximation, =yI say
ISet count for two cycles of loop

|Store y )

Ix )

IDivide by y Yy (D) =3(x/y{(n)+y(n))
lAdd y )

[Multiply by § )

ICycle )

|8tore )Last iteration
[Multiply by -y, Yy(n+I)=y(n)

|Add x double length  )+A(x-y(n)squared)/y(n)
IMultiply by -3 ) '

IDivide by vy )

|Hegate and add y, d,1,)

| SQUARE RCOT EXIT to boy+3

| Spare

[ (Square root error cxit, argument negative). Set markey
| Jump to Monitor

[ {(Z4X0 continued, with mod sg in A) Jump if #0 (normal)
1)If =0, set ca'=

1Y and exit

IIf mod st # 0, store

Is]

lAdd mod st

Ix3

|Set mask

ISet link to exit to (50)

|Jump to form sq.rt{i(mod s: + |s}))

1

| {Jump if s>C, setting bg5=0

|8et BO5=~I if s<0

|Jump if s5%>0

IIf s and s* both <0, negate accumulator

|Store, as z say

D)

I)%S*

|Divide by z

|8tore as real pt, of Ca if 8<0, imag pt if >0

| Hegate bosg -

|z

|Store as real pt., of Ca if 5>0, imag, pt if <0, Exit
| Spare

| Spare



25) 3060,

L
~

Lﬁ.O)

II)
£0)

B

ob)
I)

<:> 71)

2T,
2%,
234,
121,
4590,
366,
120,
2x7,
356,
334,
374
125,
21y,
330,
350,
330,
372,
374
I2%,
356,
342,
IZ2%,
346,
300,
342,
203,
330,
342,
2%,
3390,
21X,
302,
300,
21L,
302,
Iz,
334
210,
356,
I2T,
324,
234,

230,

I2Y,
350,
324,
374
121,
345,
234,
237,
I2L,
B2L,
I2L,
I2I,
235,
324,
342,
I2L,
+0/0
+0/0
+C/0

G7,

L N )

[z B
.

T H o
- -

WV OoOWwoOOoOWwWoOoOWwWOOOOOO0OOOO

0 oR\y)
PHERLHHRL S
AN ~ - -

O

-

-

cooVOHOOH

(o)
(&)
)
©5)
Ry
z(0)
(o)
C.5
5¢0)
((s))
(se)
0.k
7(0)
(3r)
(co)
(30)
(31)
(c)
0.X
(co)
{co)
4.0
1(c9)
(33)
£(co)
-2{0)
(82)
(c9)
2(c)
2(0)
(35)
0.2(&85)
2(0)
(35
O

E
(')
(s16))
(8]

C
(o)
2{0)
{0)
I.5
1(ce)
o)
£(g0)
(3)
((e1s)}
(¢}

0.I
{40)
(o)
(x5)
(x2)
(c3)
3(59)
(383
5

5.6/3
|TI00C Extracodes, Page 3

1(xy2./5) Standardize

|Set marker

jset link to exit to Dummy Exit
|ARCTAN/COT, Jump to short cut if =0
[set ©G2= exponent minus one

[Jump if a >0

|Otherwise set positive

|and reverse digits 2I,22 of BgO
[Jump if [x} <I

| JOtherwise form

| Jreciprocal

dand reverse digit 23 of BOY
1)

[Jump if Ix'|<I/0

[Add T/u [u=tan ((arctan I/8+% /4))]

|Store

lAdd -(u+E/u), i,e, result = x-u

jMultiply by X/u

IDivide by x+I/u, Result = (x~u;/(I-ux)

IMark BG2 odd for |x'|>I/3

|store as y

ly squared

|8et count

|store y squared, clear A

| {(Power series loop) Add cocificient

[Multiply by y squared

[Cycle

|add first coefiicient

|Multiply by ¥

|Sump if x' small

|Otherwise add arctan u {approx)

[Jump if bgY even ' '

|I£ bgy odd (cos, x<I; sin, x>Ij tan, x>I),

lAdd O or == | form &t /2~1result

[Jump if bgS even (IJ2L to §,x>0;E4IX,I720, s>0)
|Otherwise negate result

|ARC TAN/COT EXIT to bgy

{ (T4XX,bX20 odd, and IfO0 continued) Set s* in A

| (x725, BI25 odd) Set link to exit

|Store a, =x say |for IJTE, I725

|Clear marker

s

|Jump if zero

|Jump if >0

1)1f <0, take modulus

|)and set marker

|Sstore |sl

|Bring back x

{Divicde by |sl

[Jump, form arctan, ¥{II,I720 exit to (g6)3 1400 to (v
| (Here if s=0) Set x in L, sign thro' M, exp unchngd {-
{Exit if a=0 (i.e..if x=0 also) with result =0

| I£ €0, set bGS odd if x < O

|Jump with A effectively containing zero, to form + x .°
|Dummy exit

[{1400) Set link

jJump to form sq.rt (s.s & s%,s%) , Exit to 3(Z§)=(Ic;
1(x720,1,2,3 continued) Sq.rt (I-x,x) in A, Jump if #0
|1£ zero, recover x (=+i)

IMultiply byg/2 (a'=+ x/2)

|Jump to adjust for sin/cos. Exit to (¢f)

| Spare

|Spare

|Spare

~
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r

W,

3)

-

2%)

I5)

I3)

A

00)

OE)

§2)

03)

+0/0

356, o, o, (g0
524, O, o, 3(90)
374, O, 0, 1(g9)
2%, 126, O, (3)

356, o, o, 3(oQ)
373, 0, o, 3(90)
12k, g7, 125, -Id

310, O, o, &7
5, ¢, 97, 0.2

230, 128, o, (g4)
IZE, 9L, O, 4

12, 128, o, L3744 00X
356, 22, O, I

334, G, o, ‘:(99)
25, 125, o, (27/1500)
3)56’ o, o, 4(99)
I2r, I25, O, (1)

#00353555/*07531122
#00220200 /%057 AZ5LL
#0007 7777 /*7777773E
*00L52525/%25332576
*O00L 03X /%347 4775
*QOL006Y 4/%256C7 077
*77667345/*25E0037L
*7773503L/%054XC443
*#00035071/%31247403
*COZE444T /%700 52E04;
*40000000/%00C000C0
%0034C674/% 02253570
#002L0000/*00000C00

R
T

11600 Extracodes, Page
| 8pare

| (x720-3 continued) a=Sq.rt{I-xx), (), Store

[[p:S

|Divide by sq,rt(I-xx)

|Jump to form arctan/cet, Exit to (¢G)

i(£722,3 with 0,7 in Bi206;I720,I) Store aq (=x)

|Form -x squared

[Set link (exit to 3(g¢0)=(¥I)Form SQ.RT; exit to (g5
|Form I-xX,Xx [Form arctan/cet)
195 '=0{x720,L)or 0,2(¥722,3)

[gump to form sq.rt{I-x.x),if >0, Exit_to 3(¢Hr=(71)
|1£I-x,%<0, Set mark

jand jump to Monitor for error. _

| (X400 continued) a=arctan (s#*/s). Store as imag,pt.ci :
|Bring back sq.rt, {s,s+s%,s%)

|Jump to form log. Exit to (Q5/I400)

| (£100 continued) a=sq,rk{ss+s*,s*), Store
|Jump to form arctan(s*/s). Exit tc (I5)
1)

D)

)

1)

|} Coefficients for Arctan/Cot

1) ' '

D)

i

1"

| n/2

|Floating-point zero

=

|+%

T 30.3.63



0.7 The I700 Extracodeg

(0)=1702*4
)

9.7/1

”\M>

324, ’ I19, O |7700 am'=log s. Set aq'=s
121, 1206, O, (24/1500) |x0X am'=log aq, Jump I700,I
324, O, 1I9, 0 [I702 am'=exp s, Set aq'=s
I2I, 126, O, (35/1500) 11703 am'=exp aq dJump I702,3
334, o, IIg, O 1704 a'=int.pt,s.Set a'=s
121, 1206, O, (3) !139% a'=int.pt.a,Jump I704,5
334, o, II9, O 11700 a'=sgign 8 Set a'=s
121, 126, O, 7 |I707 a'=sign a  Jump X700,7
324, O, 119, O |I710 am'=sq.rt.s Set aq'=s
121, 126, O, 0,1(22/1600) {171 am'=sq,rt,aq, Jump I7X0,I
21, 1206, O, 0,X(I4/1600) |I712 am'=sq.rt.(aq.aq+s.s8), Jump
21, 126, O, (26/1500)  |I71I3 am'=am to power s, Jump
121, 126, O, (14) 12714 am'=I/s, Jump
356, o, o, (99) 1715 am'=I/am, Store am
325, O, o, (95) ISet I in A
774, ©, o, (59) |Divide by''am'' and exit
324, o, II9, O 11720 am’=arcsin s, Set aq'=s
121, 126, O, (21/1600)  |I72I am'=arcsin aq, Jump I720,I
324, O, Ii9, O 1722 am‘=arccos s, Set aq'=s
121, 120, O, 0.7(21/1600) 1723 am'=arccos aq, Jump 1722,3
324, o0, II9, O 11724 am'=arctan s, Set aq'=s
121, 126, O, (25/1600)  |3725 am'=arctan aq,Jump 1724,5
12x, 126, O, 0.1(46/1600) 1726 am'=arctan(aq/s)
121, 1206, O, (27) 11727 ¢'=c+I,2 or 3 as am >,=,< 8
324, O, 119, O 11730 am'=sin s Set aq'=s
121, 126, O, 0,I(31/1500) 1731 am'=sin aq. Jump I730,X
324, o, 119, O {1732 am'=cos s, Set aq'=s
I2x, 126, o, (31/1500)  |I733 am'=cos aq, Jump 1732,3
324, O, 119, O 11734 am'=tan s, Set aq'=s
121, 126, O, *4.004400 11735 am'=tan aq Jump I734,5
124, 126, 0, 0.5 17730 c'=c+2 if |am| > s. Add 0,5 to bI20
350, O, o, (99) 11737 c'=c+2 if |am| < s, Store am
366, o, o, (0) | Form }am]
321, O, 119, ©O |Subtract s
237, 1206, 120, 1.3 jJump if lam}-s<0, to 2(0) if I737, to 3(0) if I730
211, 126, 120, 2(0) |(lam}-s>0) Jump if X737
124, 127, O, I (1736, lam|-s>03 1737, lam|-8<0) Set c'=c+2
734, O, o, (99) |[Recover am and exit
04) *004 / 0 |+0, exponent 20
gb) *00I / 0 |Floating-point -I
98) *4  / 0 |Floating-point zero
Q3) %0004 / o] |¥loating-point +3
121, 126, O, (52) {1752 m'=ax, exp I2; ay'say -I2
123, 125, O, (53) {1753 ax'=m, exp 12} ay = ay +I2
21X, 126, 124, (54) 11754 Round am by R+, Q, Jump when A free
121, 126, oO, (55) lIZﬁ% ax'=ax, exp (ay-n); ay'=n
12x, 126, O, (56) {1756 s'=am,am'=s
121, 126, O, 57> 11757 am'=s/am
356, o, o, (99) 11750 am'=am squared
7625 0, o, (99) )
121, 126, O, (62) 11792 m'=ax, exp I2
121, 126, O, (63) |1763 ax'=m, exp -I2
120, 1I19, O, 0 11764 ax'=ax, exp ni Set bIIg=-n
121, 126, O, (65) 11765 ax'=ax, exp -n, Jump 1704,5
334, O, Ixg, O 171766 em'=|sl, X, Set s in am
230, 126, O, 97) {1767 am'={am|,X, Jump if a > O to exit
- 732; o, 0, (98) |Set a'=-am+0, ie, negate am, and exit
97) 521, O, o, 0 1771 bI2I'=Ba, bIIQ'=N+ba+bm, Dummy A-type extracode
121, 126, O, (72) 11772 m*=(m,sx), exp I2; ay'=ay+sy~-I2
121, 126, O, 73) 11773 m'=(ax/sx), exp (ay-cy-I2); ay'=I2
347, O, 0, (0) {1774 am'=am/s, Clear 1
121, 126, o, (74/1500)  |I775 am'=a/s, Jump I774,5
I2x, 121, O, o IEZZ§ Remainder and quotient. Set bIZI=0
121, 126, O, (76) | Jump 30.8.63
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5) 217, 124, 124, O [(1704,5) Sct oxponent = 0 if negative

710, o0, o, (04) 1Add O with exp 26 (ie shift int,pt. to bottom of L), Exit
27) 356, o, o, (99) {(1727) Store am

321, o, 119, o lam-s

234, 127, 127, 1 lAdd 1 to bi27 if amss
) 237, 127, 127, 2 l2dd 2 to bizy if am<s

734, O, o, (99) |Restore am and exit
14) 325, ¢, o, (06) 1(1714) Set +1 in A
774, O, 119, o |Bivide by s and exit

87) 356, 0, 0,  (99) I(1757) Store am
324, o0, 119, o© |Bring out s
774, O, 0, (09) |[Divide by am and exit
54) 101, o1, o0, 0 1(1754) Extract VO
354; o, o, (0) IR+

300, O, o, (98) l4dd zero and standardize, i,e, shift down ,

513, ¢1i, O, 6«6  {Restore VO and exit |if result superstandard
53) 124, 124, o, %014 1(1733) Add 12 to oxponent
63) 355, o, o, (99) 1(1703 joins) Store am

345, O, 0, (99) Iset in L

70%, 0, 0, (0) lShift up one octal place and exit
56) 350, 0, 0,  (g9) 1(1950) Store am

334, O, 119, o0 [Set s in A
350, o, o, 1¢09) IStore

334, O, o, (99) [Recover am
350, o, 119, O |store in s

734, O, o, (90) |Reset s in A and exit
72) 352, O, 1109, o© 1(17%2) Multiply a by s
52) 122, 124, O, *014 1(1752 joins) Subtract 12 from exponent
62) 121, 91, 124, 1 1(1462 joins) Presorve exponent in BQl, Also set d20=1
121, 124, o0, *014 |Set exponent =12
Ty 121, 120, O, (71)  [Jump
\-/3) 121, 902, O, *014 1(1773) Set b02=12 in exponent positicn
121, 121, o, 45  {set B121 to point at BQ2
A1) 340, O, o0, (0)  1(1473 joins) Standardize
356, o, o, 1(99) |store am
324, O, 119, O |s, standardized
356, o, 0, 2(09) [stoxro
324, O, 0, 1(99) |Bring back am
374, 0, 0,  2(90) iDivide by s
47) 113, 122, o, (99) 1(1452 continued joins) Store ba (=bg2 =12 if 1773)
101, 119, o, (09) |Set into B119
55) 122, 110, 124, *4 1(1755 joins) Sot b119'=b110~b124+256 in oxponent position

124, 124, 119, *4 {Set original bl1Q in BiZ4

125, 119, o, 0 [)shift bilg to integer position and subtract 256,

125, 1ig, O, —256 [)i.e, original bilg~b124 in integoer posn with sign propagated
65) 121, 01, 124, 1 1¢1764,5 joins) FIXING ROUTINE,Preserve oxp in EQl, set dzo=1

217, 1206, 119, 5.,1(0){Jump if bl1Q <0, i.o, shift up required, set marker in B126

214, 126, 119, (97) |Jump to oxit if b119=0

120, 119, O, 1 ] (Shift down) Nogate and add 1

365, 0, 0, (o) |Shift down one (ensures correct handling of superstandard nos,)

214, 126, 1i9, (07) [|Jump to exit if b119Q now =0, i,e, one shift only was required

121, 02, ii9, 27 [ (Shift up rejoins)) Set bllg=-27 if bllg <-27

217, 119, 92, -~27 | Yi.e. if out of range
125, 11¢, o0, o |38hift bi1g to oxponent position
125, 119, O© 1

0
?
p 211, 1206, 126, 06(0) [(Jump if shift down
(:) 123, 124, 119, *%77 {SHIFT UP, sot b1llgQ +vely in Bl124, correcting for 7777 at bottom
71) 340, o, o, (0 1(1752,62,72 cont join) Standardize i,o. shift up adjusting bl24
217, 126, 124, 4(0) |Jump if exponont now -ve, i,o. shifted too far
203, 125, 124, 8(0) {Jump if owpcawat »0, i,o. more shifft up rogd, Subtract 1

521, 124, o1, 0o |If oxp = 0{i.,c, correcily shifted) recover original exp & oxit
121, 124, 119, O |SHIFT DOWH, Sot bl1lg (negative) in Bl24

310, O, o, (93) 1Add % with exponent zero, i.e. shift down correctly and add %
357, O, o, (c6) |Presorve 1,s, 3

30.8.53



7

7
46)

02)
80)

81)

331,
344.
521,
364,
203,
147,
121,
513;
237,
234,
725,
734,
356,
300,
356,
355,
202
356
334, -
302,
310,
21/
35¢ i
234,
113,

-314.

237,
314,
237,
164,
521,
311,
356,
314,
357,
320,
344,
356,
714,
*0021
322
364,
121,
123,
230,
350,

- 355,
- 302,

331,
124,

375+

121,

101,
127,
147,
214,
211,
356,
357,
364,
107,

0,
‘1;9..

ii9,
o,
119,
%4,
136,
o,
o,
0,
0,

*00077.

0.4

(21)
7¢0)
(09)
1(09)
(o) -
1(09)

1 - . PR L ~:‘€> 9.7/3
11400 Extracodes, Pagoe 3

1(Shift down cont) Remove % from top(no shifting) and clear L
1Recovor 1.8, 3%

jRocover original exponent and exit

{(Hero if chift up beyond standard requlred) Shift up

_leclo counting. oo e ow e o
1)Set AQ by for-ing', . e .
1) . %+ ‘recover orlulnal oxponent o

DR ~ and oxit

1£1706,7) Jump:, if -ve

[Junp if zero -

1If positivo set +1 in A and oxit

{Set -1 or 0 in A if -ve or zero. Exit

1(147% with 0.4 in B1206) REMAINDER,Store quotiont
|Takeo integer part,= Q SAY ‘

[ {1776 joins with b121=0) store Q

[% donominator (s)
1Store m.s, 3
{8hift 1 to m’ R - :
|Negate; add l.s oy of numerator (a)
|Store: | “r»r vd e s
lBrlng back ,.s (
Imo ss% Of Q"Qv D %
jadd’ l.s.d of ditto -

|Jump”to exit if: 1477 Ba—o or 1776
lStorQ Rm. L

{Jump to eylt 1f R_o o

{Clear store line

|Road donominator, numerator, quotient or zero

{Change d21 if <0 ) Sot d21 of B12151

{Recovexr Rm - ) if remaindor not

|Change d21 if <0 )  of required sign

{Skip if remainder -wrong sign

|Exit if remainder corroct sign . :

11f romainder wrong ulgn, forn R—s, = a~(Q+1)s

{8toro (Rrs)m : - S

|Sot- +1 in Am .

Iptoro (R—s)l R S

1Add 1 to @ (i.o, adJust )

lRecovor (R- J1in L

1Storo adJusted Q

[Rocovor (R-s)m and oxit

|Fleating-point +1

1¢14%6,B126 odd) FIYED PT. DIVISICN Tako int.pt of am (oxp=26)
|Subtract 2 from oxponent correcting for 1(0) and 12(0)

|Shift up 2 so0 that binary point is 3 places from foot of L
1(1474,5 join) Sot mask

1Set bgl =25 - oxponent, in oxponont position, plus *0007
[Jump if a>0, presorving markor in Bi20

fQTHERWISE NEGATE A. I o.store m

Form a-Qs
(=R say)

-9921;. Cooe

A NP A N N P

1 I shift up 1

10 negate e

1 " and hdd back m negat1vely

1.” also sot marks in Bg3 (pesitivo, odd)

'DlVldO by 8, quotiont in L remaindor in M

8ot mask ' oo , :

Im.s,5 of s~ ) Sot bg4=0 if

imantissa part oxcept sign ‘digit) mantissa of s =0 or -1.0,
1?or? with rost of mantissa ) set BG4 #0 otherwise

|Jump if mantissa =0 or -1.0 to sot DO

1Jump if 1474,58

l(i476 continues) Store remainder (R)

|Store quotiont Q

Jshift up @ ono octal placo

13 m.s. bits of €@ (mantissa), and reduco oxp part to O
30.8.63



21)

82)

83)
5)
806)
87
88) -
&)

215, 126, o1, (21)
314, o, - o0, (39)
347, 122, o, O
236, 126, o, 3(0)
121, 124, o, 0
331, O, o, (9%)
104, 92, O, 646
104, 93, O, 6%6
216, 126, oz, (21)
211, 126, o3, 2{(0)
332, o, 0, (98
217, 126, ¢3, 5(0)
356, o, o,  (99)
335, 122, o0, O
356, 122, o, )
334, O, o, (99)
523, 124, o1, *7631
374-’ o, o, (98)
(0)="*4004400

| TAN

|1f x = {%(n+8), whoro -]

[then tan x = tan (ine)=

51700 Extracodos, Pago 4

3(1476 continuod) Jump for DO if ¢
|[Rocovor R, leaving Q (shifted up)
1(1474,5) Store Q, clearing L
1Jump if R>O0

[)If R<O, add 1 (fixod point)

1) to adjust for orror due to 375

too largo
in L

9.7/4

{Cloar Bc. Seot bg2>0 and rosot Be if [xal>|xs|
Jump to DO if ixal>ixs|; otherwise add Qc digit to b3
[}i,o.set sign of b03 to # of @ and a

] YNogate R if a<0
|Y giving true R

1dJump if final ©>0

]1Store true R,

[)Ysot -Q as flnal ) in C(ba)
13

land resot truo R in A

{Rosot oxponent for R and oxit
[Cause DO and monitor oxit

< o <}

p(8)/(1-6.8) if n ovon

= -cot(%ﬂS): ~-(1-6,8)/p(8) if n odd

TMultiply x by 2/%
|Set markor -
{Jump if small (<1/8)
ladd -

{*'Fix'?, i.o, int.pt. in M, frac.pt. in L

|Storo int,pt.,= n~-1
|set frac.pt.in M

0.4(G9) 1Sot bQi= 0.1 if n-1 odd, O otherwise

1,7¢(09) 1pivide by c{1(9Q}) oxtra) if n odd, result =

362, o, o, (88)
121, oi, o, 0.1
217, 126, 124, (82)
320, O, 0, (83)
330, O, o, (86)
356, o, o, (99)
355, O, o, (0)
107, 91, o,
300, O, o, (85)
356, o, 0,  (99)
342, O, 0, (99
121, 92, o0, 3
356, o, o,  1(90)
330, o, o, (8D
346, o, o, 2(09)
300, O, 92, 1(809)
372, O, o, 1(09)
203, 126, 92, -2(0)
300, o, O, (82)
363, o, o, (99)
210, 126, o1, (83)
356, o, o0,  1(99)
325, O, 0, 2(09)
774, 0, 91,
*0014/0
*032/0
*#001/0
*00050574/%60333447
#00214441/%76052102
*00156116/%03120022
%77707277/%63661370
*77312142/%24070717

*77116451/%75471372

1Add -4 to frac.,pt. Rosult = 6
8tore 8

|Form 6.8

180t countor

|Store ©.6 i

]Add -1, Result = -(1-86,.8)
|Store -(1~8.8). Cleoar A

lAdd coefficiont ) Form polynomial
TMultiply by 9.6 ) in 6,9
i{Cycle )

1Add oth cooefficiont,

JMultiply by =8.8 Result = -p(e)
JJump if n oven

1If n odd, store -p(8) in 1{QQ)
1and set+(1-6.8) in A

Ti.o. to not sign of final Q

{1-8,8)/~-p(6)

1-2 | by c(2(e9)) if n odd, rosult = -p(e)/-(1-6,8). Exit

lo with oxp 13

1-1

12/%

1)

)

1) Coofficionts for p(e)
D

D

30.8.03.



275134
275934

2763J)

Extracode constants

Address

Character Masks

54831

Constants

0 J4
515 Jk
575 Jk

1419 J4
1420 J4
1421 Ji
1422 Jk
1480 JL

1481 JL

1483 JL
1484 Il
1755 Jk
4757 Ik
1830 JL
1831 J4

Do mmmmm

J00003000
JO0000600
J00000140
JO0000030
J00000006
J00000000

J00000070
J00000050
J00000030
J00000010
J0C0001:00

J00001 400
J00000300
JO0000060
J0000001 Lt
J00000003
JO0000000

J00000060
J0000G0L0
J00000020
J00000000
J00000000

Value

J77
4000077
0

K777.7

Moo

exp 26

J0oo77
7.7
7.

J77!

arg 0O -

arg O -

arg O



