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PBA
EBA
WBA
SBA
LBA
TBA

CcU

D

TCR

TQ

R400/1

MACNETIC TAPE ROUTINES ~ ABBREVIATIONS

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 being processed

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

Deck Directory, a flip flop register

Brror Directory, a flip flop register for tape errors and faults
Tape Control Register

Tape Queue

Location of most recent TQ entry for this channel.
m 1s contained in the DD

Location next TQ entry to be processed for this channel.
P is contained in the CU.
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) R4CO/2
1i> R400: Tape Flip Flops in Subsidiary Store

The following fwo 1ilp flops are contained in the CU locations:

T A I S L

CU not complete flip flop- A S

Ly b
L.

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 gqueue 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. Reset 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 £lip flops in the DD locations are to test either
whether to initiate the next tape order and start the tape 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 tepe order.
Reset when the next tape order is initiated.
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R400/3
RA00: continued

The following Swo 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:-

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

Reset at a TBA, forwards, or LBA, reverse

72 Set by the clock interrupt, if F{ is set

Reset at a TBA, forwards, or LBA, reverse

Note that if F{ 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 73

This location is used to record the clock reading of the time
when either a start tape order or a stop tape order . is written to the
TCR. It is resct as soon as a BA interrupt occurs. If the clock
interrupt routine finds that 3 has not been resct after a certain
interval of time, it is assumed either that the tape has failed to
regpond to start or stop order, or that BA interrupts are failing
to register.

Tape Counters in Subsidiary Store

CEs 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 tape movement required to align the tape to BBA = PBA.

CT:  Number of seconds on a fast speed search before it has to be
slowed down to normal speed.

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

CRs This counter is contained in the CU location. It counts the

numbar of times the current order has been repeated, due to
crror conditions.
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RA00/4

R400_z Digits in Tape Working Store (continued)
4 ¢ g Tape Order (Qp, FO, CU)
{47 46 45144 43 42141 40 39 35 34 3332 31 30§29 28 27{26 25 24
R SK RD lWRT
Read Fwd. < ’—% V
‘Read Rev. z § . }%/Q//V
Write ﬁ; ://ﬁ
o Yy
Skip Fwd. Z - 4
Skip Rev. _/Z: A 5 ;
Search % A L = Iz
Rewind.{b‘é‘/?} ' A
CU not complt. A
Orion L/é
 ~Sup. Brit Zm ,
‘\\y) o %W/// /////j / =
=
Counber CR r/Z Z
L o X A e fe
¥] (J!J‘«‘W? A WL T e !t
= .oy B «j,:/!\/{ Afree T
,9/;'3 NN w;’t — {,,,;:,: WL i;
Deck birec‘bory (D)
4T 46 45144 43 42141 40 39138 37 3635 34 33§32 31 30§29 28 27126 25 24
Clear last @
Prepare next i45
Tape in usc i ﬂ
Store ready i, /‘ ] : — . E_Z,
CE G e

W,
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R400/5

R400:  Digits in Tape Working Store (continued)

Error Directory (ED)

23 22 21420 19 1817 16 15114 13 12111 10918 76|54 321 0
Write Crisis @
et
Read Crisis / lz
Parity 3 A Z I
Parity 6 =

hecksum
512 Words
Wirite not rosct _ Z
Read not resct é

LBA Error 77 %
TBA Error [{/ .
Beg. Tape
End. Tape

N

N
N

Dir. foult
Spd. foult
Read Bias frult |
Deck Foil Rosch )

N
N

S

N

Non Equivalencs

Counters %{%
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R401

O

R401: 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 registers: 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. R402 B.A. interrupt rontine

2. R403 Tape stopped interrupt routine

3. RAO4 Alignment of tape to EBA

4. R405 Calculation of EBA after an off channel search

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

Registers of fixed store 10
Instructions obeyed 10

O | |
B registers used 111-116, 123
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O R402

R402/1

B.A. Interrupt Routine

The B.A. Interrupt routine deals with the B.A. interruptsas 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

3

4.

\
C/‘

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 IBA, forwards, or TBA, reverse, it sets flip flop bit F{

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 F1 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.

At 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 conditions,; 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, forwardsy; or LBA reverse, if the next tape 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 monitor
control, or is an Orion tapec.
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R402/2

gégg: continued

7-

9.

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 IBA, 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
queuve, 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
Exit 1. R411 Prepare next long interrupt
24 RA12 Clear 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
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RA03
RAO3: Tape Stopped Interrupt Routine

The tape stopped interrunt routine is entered from the BA interrupt
entry R401 at the next BA interrupt after 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 theéen 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, depending 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

Exite 1. R419 Start tape long interrupt

2, - Failed to find EBA ~ficr 5 attempts
3. - Failed to stop
4. - TCR not set to stop
5 Main control
Number of fixed store registers 30

Maximum number of instruction obeyed 16

B register used 111-116, 123
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RAO4

RA04 3 Alignment of Tape to E.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 Jjust before PBA = EBA, where the EBA
remains unchanged.

Successive PBA's are checked at each BA interrupt until one is found
equal to the EBA, 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 required PBA cannot be found.

Entrys R401 BA interrupt entry

Exits: 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
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R405
R405: Calculation of E.B.A.

e

This BA interrupt routine is used after the tape has been brought
back to normal speed Troim fast cpeed towards the snd of a long off channel
search. It determines when BA interrup occur nourmally, 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
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R406
R406:  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 followss '

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.

Entry: from deck failure interrupt

Exitss 1. 1/407 Read and Write Crisis

2.  1/416 Metal backing long interrupt
3. RA19 Deck frilure cannot be-reset

4. Main

Number of registers of fixed store 34

B registers used 111-113, and 123
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R4OT

RAOT: 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 fronm tapey, 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 tepe 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. It is treated in the same manner
as a parity 3 interrupt,.

Parity 6 interrupt occurs if an incorrect parity is dotected 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, =nd 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

to0 main. The BA. interrupt routine will then identify and deal with the
fault accordingly.

Entry: T1e Parity S interrupts

2. Parity 6 interrupts

3. Deck failure interrupt
Exits Main
Registers of fixed store 30
Instruction obeyed 76

B registers 111-116, 123
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R411

R411:  Prepare Next Tape Order

The prep-re next tape order routine is either entered as a 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,
R421. 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
R412 Clear last tape order
R413 Start tape routine
Exit: R202 Main
Subroutine Useds R214 Free program
R414 Organise store blocks
Registers of fixed stores 72

B registers used 100-110, Bt
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R412

<:> 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 previous 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 100-110
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R413/1

RA13: 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 proveeding. Also, if the order was
marked as a supervisor order, then subroutine R217 will be entered before
Procecding 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 ready.

If there is nc 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
TCR, corresponding to the CU, and then reads them back again to ensure that
they have been written correctly, before starting the ftape. Also on starting
the tape, the clock reading is written %o location 3,
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R413/2

R413: 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 TCRs end transfer, ond read, normal read bias, fast speed,
start, reverse, disengage. '

Entrys R403 Tape stopped interrupt
R421 Basic instruction to tape qucue
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 obeyeds Supervisor block : 33 + entry to (1/318) + entry to
R312

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

Program block

o

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

Paramcters useds (1) to (19)

Cross referencess

(2) = (5/201) SER re-entry

(3) = (7/201) SER base

(4) = (52/40) Following tape order (type spec)
(5) = 0.4(52/400) Following tape order (store spec)
(6) = (53/400) Deck directory

(1) = (35/203) Block location table

(8) = (2/203) Block directory

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

(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

Comnections with other routines

Entered at (1) from tape routine with B100 = channel no. (digits 5-3)
: rest zero
Exit to (19/414)with B100 = Chanrel 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

Subroutines:
a) "Call to cores" (i) IDntered 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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14: continued R414/2

(ii) Entered at (2/318) if block of object
rogram with
B108 = Directory location relative to start of program,
D 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-ecntry address with B100 preserved if block
on drum or drum queue 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); B.D. entry relative to
program start (12-2)
B110 = Return address
Fxit to return address with B107 = Program number (8-2)
B108 = Directory ontry relative to start of BD

c) Lose sector:
Entercd at (32/314) with
B100 = sector number, digits 11-1
B110 = return address
Exit to return address with B109, B101-104 unaltered

d) Set page address registers:
Entered at (1/312) with
Mew contents of PAR, digits 23-12

B108 =
B109 = Page no. digits 10-3
B110 = Reburn address

Exit to return address with B109 unaltered

e) 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 =1
Rest zero
B105-109 altered.

Temporary working space: B101 - B110, BJG

1/10/63
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e B414: continued R414/3

Notes:

Te On entry to this routine, the "following" entry in the tape
queue for the channel 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. X6 other tape directory is altered by this
routine.

2. 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.

3. If the block is a supervisor block, the "dont change timer"
digit is set in the Page Directory, irrespective of the block
label.
(:) 4. The P.A.R. are set as follows for channel n
Atlas tape, forward, tape stopped : *7Tn0 (Orion *TTn1 e’cc)

" " " tape moving ¢ *TTnd ( " *7Tnb *77n63
" " backward,tape stopped : *TTn7 ( "  *7Tn6 *TTn5
1" " " tape moving ¢ ¥7Tn3 ( " *TTn2 *77ni)

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.

5. The current SER base is set to 0.1 by this routine, and the
re-entry address is altered.

1/10/63
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R416

16:  Metal Backing Routine

-

The metal backing routine is a long interrupt routine entered from
the deck faiiuve roubine, 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 7 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 that there has been a mechanism failure, and hence the
routine will disengage the tape and inform the operator accordingly.

Entry: Deck failure interrupt routine R406

Exitss 1. Addressing routine

2. Main control

3. Mechanism failure

Registers of store: 15

B registers used: 100102
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R419:  Tape Error Repeat Routine

Vhenever tie eiart tape routine; R413, is entered, the ED of the
charmel concernsd is exemined. If there are any errors or faults recorded
in it; control is transferred to the tape error repeat routine. This is
e main store monitor routine., It exarines the digits, which are set in
the D, 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 will repeat the currert order to seec if the error can be cleared.

The deck faults which cause this routine to exit directly to the machine
monitor R400, include the followings

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

Te Beginning of tape

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

2. End of tape

If the tape has been stopped because the program has referred
to 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 order, 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 tapec.

3e Thirteenth bit set in EBA
This bit may have been set by the supervisor in order to

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

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

1. LBA error

2. TBA error

3.  Checksum failure

4, Not 512 words transferred

5  Deck failure has occured and was reset immediately

6. 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. Yihen the tape has been realigned, the start
tape routiney, R413, will automatically re-initiate theo order.

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

(:) CU has been rep=ated. Each time it is repeated, this counter is incremented.
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 k403, to
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

Exits Machine monitor

Program monitor
Main control

Registens of stores 96

B registers used: 100-105, 109

1/10/63



®)

C

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 orderss
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 %o
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

1/10/63



RA50-F451 | R45G,451/

() - Addrossing end Readdressing Routine for Atlas I Magnebic Tape

Purpose -

o —

To test and address magnetic tepe in accordance with the format laid
out in the Atlas I General Descripticn and to remove, from QYluulﬂJ
addressed taépes, any blocks found to be faully.

Method of Use,

l. Addressings-
Punch a steering tape as follows:-

JOB
* VAS ~ ADDRESS TAPE

COMPTLER TAD

A
n

SL3L AN
w
w7

+Where n is the maximum number of blocks to be marked cut (in de01mal)
Q;B If n is not punched the tape will be addressed from end to erd. '

2+ Readdressing.
Punch a steering taps as follows:-

JOB
VAS -7 4DDRESS TAPE

COMPTILER TAD

k
37

QL c o

nos of blocks (in decimal)

Where a = ‘
b = identifier (1st,half) ) attainable from the log
= identifier (2nd Half) : )}  of addressed tapes

| 4@ @k

1

Faulty block addresses (inoctal)

\<5> 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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3., For both addressing and readdressing:

Mount +the magnetic tape on deck 7 but do not engage until instructed
to do so by the operatoris teleprinter, ITced in the steer tape
on any tape reader.

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

N.ﬁn The commands 'MODIFY CHAWNEL 7', 'UNMODIFY CHANNEL 7', and 'PERMIT

WRITE ON CHANIEL 7' are accompanied by the deck being disengaged.,  Obey
the command gnd then re~enggze the deck.

D
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TAPE ADDRESSING AND READDLTSSING
DESCRIPTION

Summaxry

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

Method E
The process is broken up into passes as followsi—

Pass l:~-

T A 20 ft. length of clear tape is run out to serve as a leader.

This is followed by marked out blocks containing 8191 in the

leading and *trailing addresses and "all 1/5" in the region where

information can be written, During this pass, a block is deemed

faulty if:

1s A Reference Mark cannot be written.

2. A Block Mark can not be written,

3a Either address read back is not 8191

4, All 1!'s cannot be written in the information ares, 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 gooa and faulty regions of tape, respectively.

» Each entry in the list is the count of the number of good bleck
marks in the correspinding region.

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

Pesg 33~
Using the Reference Marks which are left after pass 2, blocks

are rewritten w ith sequential addrecses from O onwarde (except
that 0,5000 and the last block sre addressed as 8189, 8190, and
8191 respectively)a The information area ir erased and no clock
pulses are vrittens Snige ar e writsen in the interblock gap
and a block is deemed fanlity ifa
93 A Dblock mark cannot be written
2 The leading address is read back incorrectly,
3. The trailing address is not read bock as zero,

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

Pass 4:-

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

- ot om0

Search routine to enter pass 2 from pass 4.
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After the successful completion of pass 4, Block 0 is writtem; the tape
name being EX-SYSTEM, The deck is then wnmodified, and a block of
floating point zeros is written from Block 1 to Block 4599 or the pen-
ultimate block,which ever is the earlier. The tape ig then rewound and
These two passes are not given a number within the tape

LD,

ramed FRED,
addressing proceas.
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TAPE ADDRESSING AND REATDIEISTNG
MODES OF BEHAVIOUR

Mond foring

The Programme ends under the follcwing fault conditionss-

OPERATOR'S OUTPUT  Reason
Error in data Tiiegal character, wrong no., of entries, in-
‘ correct identifiers or otherwise inconsistent
data on the steering tape.

Short blocks, _ Average block lengilh during pass 1 nominally
less than 7.5 inches,

Too many faults, 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
Trocess, (During passes 1 and 3, due to the
Stringing System a specific number of blocks
canr.ot be quoted. Here the number of strings
can be 277.)

POSSTBLE PATHS THROUGH THE RCUTINZ

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

TRANSTER REASON
21 No. of BlM!s read in pass 2 differs from the

number classed as written during pass 1.

3> 2 Faulty blocks written during pass 3.

3-2> 5> 1 No, of RM's read in pass 3 differs from thé
nurber expected to remain after erazing in
pass 2a S

4-> 3 Ko, of BM!s read in pass 4 differs from the

number classed as written in pass 3 or snig
missing from interblock gap.

'4~> 6-> 2 Address errors detected in pass 4.
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TAPE ADDRESSING AND RE-ADDRESSING

MATN PROGRAMME AND MONITOR ROUT INES

ENTER ON
MAIN
CONTROL
e
ST TRAP| Trap (ICGEPTAREE, Yoo ADDREESTIG? S22 —
FOR END 7/ NO. OF i
OF INPUT! % ITEIS? ;  SORT DATA ) /TARGISLN ENTm{ fBI0CK C\Yes \. i
N [ To IN ASCEND- | ADDRESS: t sup. N Iy rI8T >
JREAD ONE (1) ING ORDER ,{ LAST R471 T Mo _
7 |CHARACTER [ AND REJECT |} mpﬁgss,/ B FAD NEXT | |
P 1054 DJ*JLICAML;\IS J SET PROG., ‘BLOCK 1002i
e NOT )
@HAR‘O x2)N MEWTER SUP) § 55T WESSLGE {MONTTORED. ; "CHECK 6(1\‘
| Yes ! Re47 [T 'ERROR I | S5 g (22) \IDENTIFTERS'
VA — i DA DATA}__M_,_! CET EREEA = !
{c OMPIIE! {END_PROG.) N d MAIN ‘N(""F’ ‘BLOCK ! |
| LIsT | (2). (Doxes moon| - QO READ |
! .4_ o
e F’mé LI | 1 [SPUBROC. |
{ AVAILABLE\, {710 _PROG,SCAN] sar 5=(7) | “yor L
Yes\__ STOR;‘TZ ; (3) """ MONITORED |
i
Vo f TRESERVE . ’?g(}ﬁi&*(}“}mpm STPNE)
ENTER SUP, E,[SET WESSACE ‘TELDPRIL\IT”’R T mek e |LRRAT.
LBegT 1 rToo i i ERR0 = T
M FAULTS' | ¥ N PROG.
[EnD FROG.. jPRIuT—T”ﬁ::T; ED_TROG-K! yonrorED?,
o _R240__ | R
— _b(..,,._m . T
\PRINT ML | SEF 0P
R240 ‘ |BLOCK O i
. 4}.\LLI»/J:E} = i
— R | EX-SYSTEM
TELEPRINTER | CWRTTE T
R220 | |
'BLOCK 1004
() S oo =
NO. OF
AVATLABIE |
. BLOCKS ...
i “NEXT,
(COU‘PT) BLOCK 1004

...0 ,
'FRE TAPE|
i 1017

By »EN’I‘ER i

(1% 3747 o

IEND 0G|



®) ®
Ale , e
IFREE, MAIN| |TRANSFER|
PROG. AID iMONITOR |
ENTER ON | | INFO. |
EAT (6) ¢ T
N '{"ﬁ‘{o@. \ No
{PROG. SCAN| \MONITORED?
Yes
...... Al
REMOVE
DECK FROM
SUPERVISOR
DISENGAGE |
___DECK |

S 7 —
SET MESSACE|
' DISMOUNT

TARE! 1

e e

i
{
i

1450,451/8

P

; ; No
(ADDRESSING?)-=—
Yes ! f
;7 LENGTH Y\ Io |
 SEECTFIED?/——"~
Yes ! TR
“Siohiey "l | PASSES
1&3
fAzsgs INTERRUPT]
ROUTTNES
R eT| FOR IONG
FOR SHORT L,T.—.“:TEF.)‘..
_TAPE | |
I3

P

I, L 74
(EDDEESSTNGT) =

No

e

P
[ATIGN ERROR
LIST FOR
ENTRY TO
l.,_,_f.j.l‘...s..s...é‘. e ed

\/

NSNS, 7 A

INHIBIT
FAULT
PRINT AFTER

PASS 6 &
SET UP LAST
ADDR. MODIFIER
EIC. .

}

» "'""“Aﬁ"‘*‘;"i ua
$BErY =(9)F—(4;
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VESSAGE
'MODIFY
| DECK!'?

{ TDECK o

\ MODIFIED
Ye s‘;

e M
SET vmquG ’
i VIRITE ON |
| CHAMNE, 71 !

c‘" WRITING o

Yes

et d
LOCK DOWN
INTERRUPT

|ROVTTNES

_b
SET 5, =

LINK TO
PROG SCAN

l »

lser 2 = . (1)

(ADDRJLSSING‘?)

Yes (fﬁ)

(19)

DISENGAGE]

L__J;,E_,C.K.

)

o
\ PERMITTED?| ~ ISET ™ ,7 = (10)]

,ALLOW FOR!
{BLOCK O |

L e

{SETJ:‘J ng)‘

R .,.._._,..,

@

(1)
e

CONVERT
DATE AND |
TIME INTO.

OCTAL |

e N
SET MESSAGE
| ' IDENTIFIER'|

e o s

_— ....._\,»{. S
SET " LINK
10 PROG SCAN[

)
€)

R450,451/9

ENTRY FROM TAPE EXTRACODES

ON END OF TAPE

ROUTINE

A
(12)
T
—h
RESET &  §

|& RECONNECT
P LINKi

lSET"L = (13)‘

.

ENTRY FROM TAPE EXTRACODE

o s e e

| RETURN TO |
|~ ON NEXT
1 880 R213
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TAPE ADDRESSING AND RE-ADDRESSING
'END OF TAPE! ROUTINES

(A7) (2
Start r;ass 1 End [Pass
| of 11
.'_;\""_"t h— &ﬁ_!:«f._..,,
| SET ! TERMINATE
it = 60} LIST AND
“] " ALLOV FOR!
Ny i_ODD.BM
I 8ET .. i
o= Y
o MARK LAST,
W 6 BLOCKS |
[ SET _ 1AS EAELE!!
\TCR = W
e N
el CAICUIATE
|BMC = O | TIME TAKEN
S M . C -
) —REE (15)
i aTm. N/ i
| E"?%«:;E)! CALCULATE 3
A S\~ <) \ : N7 —
S—-gEml ILAST ADDRESS | SET MESSAGE 'T00
ISET EC | (ALLOWING FOR . | MANY FAULTS! |
s . TRASURE OF | : e

; {FAULTY BLOCKS] L
[ INHIBITS ;  No. OF Bffs"\ 2 [SET MGESSAGE | _SET TCR = 7S, % _(1®

{NTERRUPTS) L {15HORT BLOGKS'™M_R, S, PD_

:

N e N Y
SIS D ; ~(14) 'SET PROG. MONITORED!
|50, wR, T.iTs| L0 S RS
!AT, iF | |SET 5 ~(+’ 3} !SET % =(21)!
|TCR = NS,F §, l v ‘g"‘“““ .

TR, DRNBA, W_JiSED TACR=TC,| &
’ WRM, | 2
| PERMIT “1 ICR=R, S, L
THTERRUPTS) 4 (16)
———  [SET MESSAGﬂ 1
¢ . e e N
N/ ;L FAULTS! SET MESSACE
SET I-JIESSAGEE _ L ' ADDRESSING PASS 2%
'ADDRESSING. [qpp § =<i5)] —
L PASS 10 2EmZ TR
Y SET & = LINK TO PROG.]
L 3) | SCAN o

(

v
3)
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¢ 4) (19)

e e N
: EBA-1:LAST \ N ....,-Zé,.-,...._,w...*.x_. o { SET = (*)

TERITHATE sei=(i)
118 |

-———»—--—————.-——-—c--———‘

’ ‘SET TACR = PC,WRM,W.1's,AT,AF

(LIST. EE»PTY‘?) ~X14) L TR = IS, R@,u,ERNBugET

Yes ) i
ST VA——
7S SAGE
ISETei=( £10); | ! 'gD%g}ESJINGi
! | PASS 5! l

; SET/\ =(‘ 5)
IA“' S S

I .)’L S (5)

ISET TACR = PC WRM W'“ ,AT .AF A

i TCR = FS,R,S ERNBA ET f
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TAPE ADDRESSING AND RE-ADDRESSING
BA INTERRUPT ROUTINES

) (x2)

TAT ; PB.SS BA : Pass
Timer i Int: 1

(t°O)’é e NET = T NOTE|

by g T IVE|

A ek T

{SBTTACR)

|SETx=(+2)] |~ ! e
B SRR ’\Dgﬁﬂég o°.(18i7) 2B = B0+
TINS5 o Yes,

W.1's, AT |

| ZBMC ! = BMC+1i i
= ! N

PBAR = 8191

)
, ISET PBAR,
NOTE STARTING (é‘—- 812)“‘ > = 8191 |
___TOE | Yos,. Yes S
N @BM) (LBA,?}Yes ;SET TACR!
: [ N ' ' AF :
> ; o ] A No *—*(~~
* - !
) § (TACR AF)—- ‘,*SET TACR) PR
i | =fF_ | |
: ‘(DUMT"Y ) 'ﬁBc' = !
Wo & _ Jgﬁa *] J '
4 ? LN
Tes. N(()L]?A) No  STRING 3 @2 I
Yod ‘CHANGED'«" T ’
. STRING Voo Yes, | |
\CHATGED?, ; -~ LIST Yes -EALTCR |
' Mo | " {romne)” ¥ STOP’ |
( - : .‘ I‘TOI h E.,_,,.-...w.,\‘(,_. el :
oEcL o B sET x=(x4) |
| LIST . iLispl T
I l— Ny ,
;ﬁ;f@j’;@ YA (*) g
o 8
i_ 'STORE[ i
T BMG S T
s\No . SHORTiYes, ~ END  Yes SET TCR [SET |
YeS(LBA')* ‘\ TAPE?/T \REACHEDY ~ = STOPI -, =( 3)
. A ; No
SET TACR] % . N M
SaTef @ é
LT 7 Pass
Tlmer° 3

.....

ISET 1. _(_"_1); SO |

|

[SET TACR =]

b pC, AT,

1

G.%)

"TACH
=LAT
L

?1313.4111 = 8191 (*)
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TAPE ADDRESSING AND RE~ADDRESSING

BA TNTERRUPT ROUTINES

©3) ©.7) (¢.8)
Short{ Stop ~ LBA | Pass TBA % Pass
Tape | Pass 1 INT ‘ 3 INT ; 3
,.A-.-_h.__:.’_» ‘‘‘‘‘ \’
BNTER SO (DUIRLY Bii7) G lSET RV ~;
|_R201 . No | I'EG, AT, AF |
| o |
AN NN ' I s Yes iSET TAC =
(&2) BICT "i_ BT (Dggm Bi?) sPcl AT AT
. \TF ERI=5000, 587 WBA=8190] <
(x4) T woa 0, =8189 [ SEHCTT] gggﬂ",.iJSETT%CR!W
o v =1AST, —8191; , : ! -
Fault; Pass 1 1 N . T ;
Stop | or 3 OT}ERV@@? oM =EBA (PBAE T0) - — | L )
N@”E‘R“s'fr}? | (WBA-P?AR)-L’{»»ASET ECR (' (TACR:AF) — );_,BBC‘—BBC-I»‘I ; "
' = | = ;
&291~ X T {'ST‘TEING \Yes ( -SRI )
N SET TACR =: i \ CHANGED? » A\ CHANGED?/ ,
(15) ! AT r\"" No ; No Yes |Yes
| PBAR = 0| ' e ;
( ) b {BIC. j- ,LISTs “(LIST FULL‘?) L4)'
X5 — No
e SET % _( s) 4
-’ i /] = ar——— ] —— ¥
- l Pass 2 e [BMC' . 0f TG — LIST
(*) .._.._\_,. .~<>~....- —-«T...,_ ——- ;\...- R SO
N do . @y@ﬂx ~ EBA+Ti &
B COONT)™ (%) .. T
Ty ( E.?.) IF ERA =B000,SET WBA = 8190 |
| CHAV GI WY, Shortg Pass @ " =IAST, " = 8191 5
{__ IN TACR : Tape | 2 | OTHERWISE Mo_..=LBA
I J o
_[PICK UP NEW ~ ENTER S0P | SET PBAR =
| BM COUNT R201 | L wsa ]
S
‘l [SET 1 =(X.7),
(&) SHORT N
_—— o N -
. X
ITAPE?; =¥
Yes i <
[EBA: IAST* Ty %)
>¢
"SET TCR.

= STOP -
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TAPE ADDRESSING AND RE~ADDRESSING
BA INTERRUPT ROUTINES

R450,451/14

AF

{SET TACR =
{T.Qﬁfl"

21|

L
SET  =(x12)]
(0DD IF PEAR|

!‘
{EBA'=EBA~11

(1)
| pASS
6

BA
INT

,sc' '=‘ 5C-1|

e

!

<“> £33

'
Lol

‘SET TCR.

| = sTop,

(2:12) (ca3)

IBA | PASS STOP‘{ PASS
INT | 4 |6
5 i
\1__...‘ ,.....kz._.*_.‘
'SET WBA =! [ENTER SUP|
I EmA B R201 |
. eVt .
X
(x ODD‘?) o8 o (19)
No f

i

|
i

" =5000 " =8190

IF EBA=O, SET WBA=8189
ft =LAST " !

T " _=8191
J ;

(PBAR WBAL). - £ WBA LIST!

e et
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TAPE ADDRESSING AND RE-ADDRESSING

)

End Pass

_ofi4

i

(E‘ﬁf;"d‘) NG

90)-L (17)

(17)( (TACR AF) . @_1)
ié v
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TAPE ADDRESSING AND READDRESSING
DESCRIPTION

§Bpmagx

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

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

Pass 1l

T 420 ft. length of clear tape is run out to serve as a leader.
This is followed by marked out blocks containing 8191 in the
leading and trailing addresses and "all ]/s" in the region where
information can be writbten, During this pass, a block is deemed
faulty if:
1« A Reference Merk canmot be writien.
2. A Block Mark can not be written,
3a Either address read back is not 8191 .
4. All 1's cammot be written in the information area. Since
addresscs are not written sequentially in this passg, the fault list
is compiled as a sat of strings, conmsecutive entries in the list
referring to good and faulty regions of tape, respectively,
Each entry in the list is the count of the number of good block
marks in the corresponding region.

Pags 2:-
The last 6 blocks are regarded as faulty to serve as a trailer
and, by reference to the list prepared during pass 1, the
Reference Marks associated with the fauliy blocks sre erasad.

Pags 53—

“Using the Reference Merks which are left after pass 2, blocks
are rewritten w ith sequential addresses from O onwarde (except
that 0,5000 and the last block are addressed ag 8189, 8190, and
8191 respectively)o The information area ir eragsed and no clock
pulises are vritten. Snige ar e written in the interblock gap
and a block is deemed faulty if:

T3 A Tlock mark cannot be written
2. The leading address is read back incorrectly,

3. The trailing address is not read back as zero.
The presence of faults reverts the programme tc a previous pass.

Pags de-
Checks in reverse that the addresses are correct and that there
is at lesst one snig in each inter-block gap.

Pass_5:-
Rewind conmecting pass 3 to pass 1.

Pasg Bge-

s

Search routine to enter pass 2 from pass 4,
p



R450,451/4

After the successful completion of pass 4, Block O is writbten, the tape
name being EX-SYSTEM,  The deck is then unmocdified, and a block of
floating point zeros is written from Block 1 to Block 4999 or the pen-
ultimate block,which ever is the earlier, The tape is then rewound and

ramed FREEL, These two passes are not given a number within the tape
addressing process,
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TAPE ADDRESSING AND READDRESSING
MODES OF BEHAVIOUR

Monitoring

The Programme ends under the following fault conditions:-

OPERATOR'S QUTPUT  Reason

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

Short vlocks, Average block lengili during pass 1 nominally
less than 7.5 inches,

Too many faults, 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
cannot be quoted. Here the number of strings
can be 277.)

POSSIBLE PATHS THROUGH THE ROUTING

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

TRANSFER REASON

2> 1 No. of BHM!'s read in pass 2 differs from the
number classed as written during pass 1.

3> 2 Faulty blocks written during pass 3,

3-> 5-> 1 No, of RM!s read in pass 3 differs from theé
number expected to remain after erazing in
pass 2.

4-> 3 Noo of BM!s read in pass 4 differs from the

number classed as written in pass 3 or snig
missing from interblock gap.

4> 6-> 2 Address errors detected in pass 4.
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AF
AT
BA
BEC
BM
BMC
DD
EBA
EC

ERNBA

ET
F
i)
IAT

ILBA.
NR
NS
PBAR
3¢
R
RM
S
SC
t

T

TAC
TACR
TBA

'TCR

WBA
Wlts
WRM
SNIG

TAPE ADDRESSTNG AND READDRESSING
GLOSSARY OF TERNS

2048%4 - Exit to Sort Interrupts.

Link obeyed on a Block Address Interrupt

Link obeyed on End of tape.

Link to return from R216 when Deck 7 is engaged
Link obeyed after Operatort!s Output

Link from 1 sec. SER

Address Fault,

Address Tape

Block Address

Bad Block Count.

Block Mark

Block Mark Count.
Disengage Deck.
Expected Block Address
Error Count

IInd Read at Next Block Address

Bnd Transfer
Forwerds
Fast Speed

R450,451/6

If Deck modified and AT reset, causes BA interrupt

after 40 insec,
Leading Block Address
Normal Read
Normal Speed
Present Block Address Register
Permit Count

Reverse
Reference Mark
Start

Search Count

Timing count for leader in passes 1 and 3

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

Tape Addressing Command Register
Trailing Block Address

Tep e Command Register

Write
Wanted Block Address
Write 1's

Write Reference Mark.

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



. 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
K_) : for action.

——

Registers of main store. 26

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

Parameters used:s (1) to (16)

Cross references:

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

§6) = (3/221) Number of decks

T = (1/202) Program scan

(8 = (68/400) Record of engage tapes

(9) = (5/221) Deck allocation directory

(10; = (1/217) Tape exit to supervisor

(11) = (2/206 Enter SER to queue

§12) = (5/214 Base of SER queues

13) = (3/213 Halt positions in SER queues

(14§ =0.4(53/421) Expected Block Address :

(15) = (1/482) Entry to read title -
::) Connections with other routiness

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

B10T = 1. :
B108 = Deck number(digits 7-3)
B109 = Entry to new SER (1/482)

B110 = Return address
B12§ = odd

Return with B101, 108 unaltered
b) "Tape exit to Supervisor control®
Entered at (1/217) with

B109 = Deck number (digits 7-3)
B110 = Return address

Exit to return address, B registers irrelevant.

@

Teﬁporary Working Space: B100-11O Bt

142464
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R480¢ continued

Notes:

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

4)

b)

c)

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

Tape engaged specially (e.g., 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.

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.

1.2464
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1/247 or 3/247 with B91, B92 as shown below.

R490/1
R490: Fixed store tape organisation extracodes
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'.

Purpose:

Registers of fixed stores 22

Instructions obeyed: 3 to 5 for each extracode before entry to R247.

Parametors useds (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

19% = 3/498 Exit for mount next reel

20 = 5/499 Exit for accept ~ not used
213 = 5 Exit for relecnse

22 = Exit for rename

Connections With other routiness

All entries are direct from the extracode jump table., Exit is to
B121s 119 are unaltereds
This causes exit to the address in B91, in supervisor with full recovery

switch set

E Code Entry to R491 Exit to (1) or  B9{ on exit B92 on exit
4 (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 (1 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) 1e1
1024 (13) 3 (1/492) 1.5

Temporary Working Spaces Nil

Notes: The value of B92 where appropriate is carried over via R247 to
the SER which starts in the address specified in B91.

r

1.2.64
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R492/1

R492: Main store tape organisational extracodes

Purposes An SER in main store entered from fixed store R491 by extracodes
referring to tape Bs 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 + 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
7 = 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) Bxtracode working space
13) = (4/247; Return to main program
15) = (1/497 "There am I"? oextracode
16) = (2/494) Write title
17) = (1/494g Read title
18% = (2/495 Unload
(19) = (1/495) Free
(20) = (3/495) Release tape

Connections with other routiness

Entered at 1) From R494 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

Bxite To (4/247) to return to main program with
B119 unaltered.
B121 =0

1:2.64



R492/2
R492: continued

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

B91 = B92 = O
(99/900) = Length of tape, digits 15-3
rest zero.

Subroutines:

a) "Set full recovery switch"s '
Entered at (1/215) with B109 = Address of SER to deal
with specific extracodes.
Exits +to address in B109. B110 unaltered.

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

digits 0 = 0
Exit: 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 T - 3
B106 = contents of deck allocation directory
B109 = return address

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

Temporary working space: Entry 1) B100, 106-109
Entry 4) B100, 101, 121

Notes:

1. On entry (1) if B92 is odd, R221 is entered to 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 +2D if title also,
where D = number of decks.
Also entries to R240 to assemble output which will
dominate the number of instructions obeyed.

Parameters used: (1) to (13)

Cross references:

(5) = $1/220 Reserve output

§6) = (2/220 Free output

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 O = 1 gprint title)
0 (no print title)
Location in store of message
Digits 22-0 (main store, starting at
any character position).
Digit 23 = O (use title from title
directory)
1 (use title from B105)
Location of title if other than title
directory

Entered at 1) with B100
B104

B103

[}

B105

i

Exit : a) To re—entri address if operators output is busy
with B102, 101 altered

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

B100, 1035 104 unaltered

B126 digits 2 ~ 0= 0

Re-entry address set to return address,
Digits 2-0 = O

1.2.64



R493/2
R493: continued

m—en

Subroutiness
a) "Reserve operators output"s 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 ares
of output, if channel not busy.

b)  "Free operators output": Entered at (2/220) at conclusion with

B101 = .
B100 = Deck number
B110 = Return address

Exit: To return address with B100, 103, 104 unaltered.

c) "Supervisor 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)

B109 = address of message

B110 = return address digit 0 = 1 0 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

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

B100 = working orea of peripheral
B109 = 2.1
B110 = Return address. Digit O=1 as above.

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:

1. Printing oconsists 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.

26 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‘
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R493:

3.

4.

R493/3

continued

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 both on entry to R493 and when the
routine is halted by R220.

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 woupy a supervisor main store block with a non-
reserved block label. ‘

1¢2464



R494/1
R494: Extracodes Read/Write tape title

S —

Purposet A main store SER to implement the extracode Read title, Write
titles  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 obeyeds Rcad: Around 10 +2D + 7 per half word of title
where D = number of decks. .

Write: 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 4 in words 104 onwards.

Cross references:

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

511 = 25/221) Deck allocation directory
12) =0,4(6/201) Main program controls.

Connections with other Routines

Entry at (1) from R492 for "Read title to store g} in supervisor
with full recovery switch set.
B119 = 8 :
B100 = Deck number (digits 7-3)

Exit 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 vorking space = title or remainder of title.
BAT7 even
B119 unaltered

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

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)

1.2.64
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R4A94 /2
R494: continued /

Exit to return address with

B101 = Location of title of deck in deck
title directory (absolute address)
altered

B109

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
B91-97, B100-110, Bt, B119 altered
Title copied and compressed (see notes)
(This subroutine is used by R498, which implements
the extracodes "Mount" etc.).

Subroutines

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

= Re-entry address to R494
B92 = Number of half words extracode working
space loaded less 1, digits 8-2 = 3.4
BaT even '
Return to address in B91 with B95 unaltered, B119
steppred 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 0.4yB95 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 5-0.

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,.

1e2464



R494/3
RA94: continued

——s

U 3. 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 01 (space)

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

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

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

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

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

5. 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 convasient elsewhere to use separate blocks for these.

142464
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A INTERRUPTS R403, R405

4

TION EB

A

—
) CALCULY

A

ENT ANp

1\PE STOPPED INTERRUPT AND ALIGNW

rhannel No. RL9D /7

TAPE STOPPED R403 — B111

1 ) ' .

]
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j A - Start normal |
LA~ o %] TCR:REV 'speed. FWD
— —> TCR

Failed

TN\ L
'I'CR:=Sta.rt e to stop Set 3

TCR not set
to stop

—._
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ALIGIMENT OF TAPE TO EBA AFTER AN RAO4

20REY ) )~ PB“.EBA )—e@/\. 8189
MM—_Z
w,

1o — cE 'v-—\ HBA:0 J
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m81 89

Beginning
of tape
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———f E3A+1 —SEBA
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SIMPLIFIED FLOW DIAGRAM

General scheme for output peripherals

- eer e W —— —— —— —— e en om—— S . S—

At 'beginning of day' R5OI is used

to load private store of peripheral,

I

!
Later, main programme uses output
extracodes in R5G6 to fill output
well,

|

!
When main programme is finished,
Cutput Master takes first block
fron output well,

I

> ml
!

A) R503 Start output,
]

o 00 4o it e 3 .m0t 500 000 4t 0 a0 ] <

Every scecond Enter R502

Peripheral One Sccond
Routine,

|

|
Fault Testing Routine
calls in P,E,R, if
interruptions fail,

|

|

Peripheral P.E.R, of
interruptions, peripheral,

e

Bloclt finished,
|

i
Output Master: If there is another

block in output well, recturn to (A),

Cor e e o e - [

|
If no more in output well, usc
R504 to free peripheral,

|

|

Peripheral is now available for output

from next mein programme,

2.6.63



<:> ‘ STMPLIFIED FLOW DIAGRAM

General scheme for input peripherals

At 'beginning of day' RF0L is used
to load private store of peripheral,
|
|

Later, Peripheral One Second Routine

R508 detects reader engaged, Every second Enter R508
| Peripheral One Second
} Routine,

Input Master provides one block |

space in input well. ]

| Fault Testing Routine
> wsene | calls in P,E,R, if
| interruptions fail,
A) R§02 Start input. i
| I
m - e > | <
| i
Peripheral P.E.R, of
interruptions, peripheral,
| |
L |
|
If block finished Input Master
provides another and returns to (A),
|

Curemmmmirm cmnm e |

|
If end of input, or fault, Input
Master uses R504 to free reader,
|
!
Wiaen main programme is obeyed it
uses iaput extracodes in RJGH to
take information £rom input well,

— o v— o — —_ b mtow e o

2.9.03



SIMPLIFIED FLOW DIAGRAM

R50E Load private store of any peripheral

At 'beginning of day' the addresses of
the private storcs of all peripherals
are replaced by 0, (indicating that each
peripheral is out of use),
|
!
ENTER R50XI in extracode control at {(A),
|
|
A) Set address of private store (indicating
peripheral now in use),
Set buffer addresses in private store,
Set initial constants in private store,
|
I
| ]
| |

®

Input peripherals Output peripherals

! |

I |
Set marker M in private Set marker M in private
store = O store = -0,4

! l
| !
I
I
EXIT from R50Z,
!
!
Re-enter RE0I if necesgary to load
private store of next peripheral,

U

2.9.603



SIMPLIFIED FLOVW DIAGRAM

R502 Start any input peripheral

(If the Input Master routine requires to
ignore any characters which may already
be in the input buffer of this peripheral,
it should have used R50L or R§504 before
entering here),

|

I
ENTER R50Z in extracode control at (A)
from Input Mastcr,

|

|
A) Set limits of main store area to be

used for reading into,

|

|
Sct code conversion required,

|

|
EXIT to P.E,R. appropriate to periphecral
type (i.e. go to R533).

2.9.63
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O

-

SINMPLIFIED FLOW DIAGRAM

R503 Start any output peripheral

(If the Output Master vroutire requires to
ignore any characters which may already
be in the output buffer of this peripheral
it should have used R5CI or R{O4 before
entering here),

I

|
ENTER R{03 in extracode control at (A)
from output master,

!

i
A) Scot starting address of characters to

be printed from main store,
o

]
Set code conversion required

|

I
EXIT to P,E,R. appropriate to peripheral
type (i.e. go to R553 or Rj573 or R579).



O

R504

SINMPLIFTED FLOW DIAGRAM

Free any peripheral

ENTER in extracode control at (A)

from input or output master coutines
after an input or output task has been
completed,

i
I
A) Bet initial constants in private store
|
I

O
I
’ |
input peripherals
|
!

fet marker M in private
store = O

{

|

|

|
Output peripherals

]

[
Set marker M ir private
stcre = «~0,4

]

|

I
|
EXIT from R{04,

0

2,9.63
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SIMPLIFIED FLOW DTAGRAM

R508 Peripheral One Second Routine

ENTER in extracode control, from
One Second Interruption, at (A)

A) Test state of peripheral
Go to (B) or (C),
|
|
I I _
| ' | ,

B) Not in use, C) In use (i,e, private store has becn sct
or Disengaged, up by R50I),
or M >0 and Engaged -
or M = =-0.4 and M < 0 (but # ~0,4)
] |
I I
This peripheral needs Use Fault Testing Routine appropriate to
no attention, peripheral type to examine state of peripheral
Go to (H). in greater detail (i.ec. go to R530 or R540 or

i 550 or R360 or R§65 or R570 or R575 or R535), -
Return to (D) or (E) or (F) or (G).
|
|
D) Input peripheral stopped, but with no faulty
Set M = =0,4 ;
Insert Input Master in S,E,R, queue to
organisc starting of reader,
Go to (H),

E) Output peripheral stopped, but with no faults:
Set M = -0,., '
Insert appropriate P,E,R, in S,E.R. queue to
continue output where it left off, '

Go to (H),

F) Any peripheral already started (and therefore
with no faults):
Leave to continue undisturbed,
Go to ().

G) Any peripheral stopped, with fault bit showing:
Set M = 4ve mark to indicate specific fault,
Insert appropriate P,E,R, in S.E.R, quéue to
clear up buffer and private store betfore
returning to Input/Output master, '

Go to (H).
|

!
I
!
I
I
I
!
|
I
I
I
|
I
!
I
I
I
I
|
|
!
I
I
I
I
I
I
I I

|
I
H) If there is another peripheral to
test, go back to (A).
|
|
If all peripherals have now been tested,
EXIT to next routine in 8,E,R, queue
(i.e., go to Rz02), 2.9.03



SIMPLIFTED TLOW DIAGRAM

Typical reader fault testing routine (=565 for TR tape reader),

ENTER in extracode control at (A) from
Peripheral One Second Routine (R508),
|
|
A) Test Start/Stop bit
|
| .
| !
| |

Started Gtopped
| f
! |
Test M Test reader frec
I I
I I
i [ I I
| l | o
M=o0 M= «I,0 Not free . Free
| | | |
| | | : : I
Reader is reading Reader should be Test fault bits Reader has just
nornally, Do not reading, but has in reader V-store, been engaged on
disturb, given no LAMs in | new tape, )

| last second, (Ho |
| tape in reader?) |
|

ta
®©
(24
=
1
]
et
o

|

|
Fault No fiault

|

— — — — — —

} leader nust have
| been cngaged by
| operator in last

Stop and Disengage second, May be

(Reset fault bit) new tape,

Set M = +ve marker |

Insert P,E,R, (R568) I

in 5,E,R, gueue, |
| |

Set M = —0.4.

Insert Input Master

in S.E.R, queue,

l

|

W e b S — G — t— t— v t— - p—

S v ot ogon s o e ot —— a— o—— o ere

— f o ——— ——— p— —

|
RETURN to Peripheral Cne Sccond Routine (R503Y,

2,9.03
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SIMPLIFIED FLOY D1,

Hllhsnay

Typical reader interruption routine (k356 for TRE tape reador)

ENTER in interrupt control at (A)
from interruption sorting routine
!
|
A) Read character from V-store,
Send to next available space in
buffer of peripheral,
|
|
Check paper tape parity
Check whether previous three
characters were asterisks,

]
I

|
|
No parity fault
gz not dsksk
|
|
Test buffer full
!
|
| -
| |

|
|
Parity fault
or k%
|
|
|
|
Set M = +ve marker
to indicate the
specific reason
for stopping,

A
5
L'y

I
I
|
!

ot full Full
I |
| |
Put out LAM Set M =
| ]
{ _ |
Set M =0

main or extracode
control,

!
|
Stop reader and put out LAM

Insert P,E.R, of reader in
5.E.R. qucue,

!

|
EXIT by resuming exiracode control
or by obeying next routine in
S.E.R, queue,

2.9,63



SIMPLIFTED FLOW DIACRAM

Typical reader P,E,R,

O

ENTER in extracocde
control at (A) after
fault testing routine
has detected a fault,
i
|

(R508 for TR5 tape reader)

ENTER in extracode
control at (A) from
R502 when starting
reader,

|

|

ENTER in extracode

control at (A) from

the reader interruption
routine,

|

|

i
I

A) If any characters in reader's
buffer, transfcr to main store
block (performing code conversion
if required) until buffer

empty or store full,
!
!

Test M

® L

Buffer empty

I

1
i

M= =0,4

|

|
Set M= 0
Start reader provided
it has no fault bi
showing - i

l .

|
E¥IT to:next routine
in 8.E.R. queue, (i.e,
go to R202).

|
I
M>0"-
|
|
Reader was found
faulty by fault
testing routine,
cr wrong character
was detocted by
interruption routine,
|
!
Copy M into seccond
register of private
store, M%, »
I

I

|
Store full

but not buffer empty,
!

I
Leave marker M in
private store unaltered
but set ancther
register of private
store M¥ = 0O,

I
I
!
I
1
I
!

T
|

- BXIT to. Input Master,




SIMPLIFIED FLOW DIAGRAM

Typical output peripheral fault testing routine (R570 for Teletype punch)

ENTER in extracode control at (A) from
per1phera1 one second routine (R508)

A) Test start/stop bit

|
|

Started Stopped
S i
! !
Puncih is functioning Test Fault bLits
normally, Do not P
disturb |
i |
No fault Fault
| [
| 1
Punch must have Stop and Disengage
been engaged by (Reset fault)
operator since Set M +ve to indicate
last second, specific fault,

|
|
!
|
|
|
|
1
|
1
x
|
1
|
|
|
|
|
1

| Insert Output Master
l in §,E,R. queue,
Set M ~0.4
Insert P,E,R, for
punch <R57j) in
8.E.R. queue to
continue output where
it left off

| mem t— p—— - vy S ma

RETURN to peripheral one second routine,

2.9.63
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SIMPLIFIED FLOW DTAGRAM

Typical output peripheral interruption (R57I for teletype punch}

ENTER in interrupt control at (4)
from interruption sorting routinc
|
|
A)Pick up next character Tron
buffer of peripheral,
Send to V=-store,
|
I
[ [
I |

Not last character in buffer Last character in buffer
] I
O | |
Put out LAM Stop and put out LAM
] |
! I
EXIT by resuming main or Set M = ~0,4
[

extraccde contfrol,
I
Insert P,E,R., in S.E,R. queue.
|
!
EXIT by resuming extracode control
or oheying next routine in 8,E.R,
queuc,

@)

2.9.63
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SIMPLIFIED FLOW DfAGRAM

JIypical output P,E,R. (R573 for Teletype punch)

ENTER in extracode control
at (B) from R503 when
starting output,

]

|

ENTER in extracode control at (A)
fron intorcuption routine
|
|
A) BXIT to output master if no
characters left in main store
bloek,
|
| .
Otherwisc go to (B),
|
|

ENTER in extracode control
at (C) after fault testing
routine has detected that
puiich is ready to be
restarted,

|

|

|
|
B) Transfer characters from main
store block to punch's buffer
(performing code conversion if
required) until buffer full or
store empty,

|

|

|

C) Set M = o
Start peripheral provided it
has no fault bits showing,

I
I

EXIT to next routine in 8,E,R,

queue (i,c, go to R302),

2.9.03



R50X,

R30I Load privato storo of any poripheral,
Purpose A routine for use 'at the beginning of a day' to allocate
private store to a peripheral and lecad it with the
<:> necessary initial constants,
Registers of Fixed Store: 77

Enter at (I) with:

BIOO containing the address where the private store
is to be (less *7),

BIOL containing the beginning address of the buffer
to be used by this peripheral,

BIOZ containing the end address of the buffer
(i.e, next half word beyond the last).

BIOQ containing the V-store address (less *6).

BIXO containing return address,

Exite: To address in BIIO with, in general:

(30) containing zero,

(5I) containing -0,4

(52) containing zecro.

(53) containing zero,

(56) containing zero,

(60)  containing starting address of buffer (less *7)

(61)  containing cnd address of buffer (lcss *7)

(62) containing starting address of buffer (less 7))

(66)  containing zero. '

(67)  containing starting address of buffer (less #7)

(68) containing the V-store address (less *6)

<:> Alternative exit conditions depending on peripheral type,

TR§ and TRy  Private store, as above cxcept
(50) containing ©.I
(51) containing zero,

Card Readcer Private store, as zhove except
(5I1) containing zero,

Teletype punch, Creed 3000 and teleprinter, Private store, as above,

Card Punch Privatce store, as above except
(67)  containing zero

Anelex printer, Private store, as above except:
(50) containing *§
(Go)  containing O,
(61I) containing 60,
©7) as (Go)

2.9.03




——

Working Spaces

Subroutines:
Notes @

I,

2,

[#3)

R50I cont:
BIOO to BICZ, BIObG to RIIO.

R503; R399.

If an input peripheral; the peripheral is now ready for
use when the operator engages it, When the operator does
engage the reader the Periphecral One Second Routine, R508,
causcs an entry to the Input Master Routine, The Input
Master Routine uses R502 to initiate input., When input is

finished, the reader remains reserved, The Input Master Rout-

may then use RJ04 to return the poripheral to its presont
state, '

If an output peripheral; the peripheral is now ready foxr
use and will be started as soon as :

(a) it is engafied by the operator
and
(b) R5C3 has becn entered to initiate output,

The peripheral will return to the present state when the
output has been finished, unless there have been any

faults on the peripheral, It is better if the Output
Master Routine uscs R304 to consure returning the peripheral
to its prescat state, :

The buffer will generally be in blocks 3663 and 3664,
but any other blocks can be specified if required,

If the buffer is in main store, then before the
peripheral is started, it is essential to lock the chosen
block down on the cores,.

R50I does not do this,

2.9.03



RA02.

Purposec

Registers of fixed store:

R502.

Start reading from any input periphoxal,

Provides entry to routines concerned with the chosen input
peripheral, These routines, themselves, start and stop
the reader as necessary and transfer information to the
store area specified,

’
~

GO

Iniries:

Under extracode control at (2),(3) or {4)

Enter at (2) to start the reader with

Enter at (3)

Enter at (4)

Exit

BIOO containing address of private store (less *7)
BIoOX containing addrecss of first half word space in
store {2 1l.,s, bits ignored)
BICo2 containing cnd address of store space, i,e,
next after last character
BI03 containing information on the code conversion as
subsequently required by the P.E.R. of the peripheral,
BIO4 containing infornation on action required if a
punching fault:
(20) if requirc to stop,
(21) if require to mark faulty character but continue,
BIXO containing return address,

to specify a new area of store and to read into it with
the same code conversion as used at last cntry, with

BXoo, BIOX, BXI02, RIIO, as above,

to change the end address of the store being used previously,

and to continuc reading into it with the same code conversion

as before, with

BEOO, BIO0Z2, BIXO, as above,

from R502 is to the P.E,R, of the peripheral concerned, Before

exit to the P.E,R., the 8,E,R, currcent cntry address is
updated tec an address in this routine,

Return to Mzster Routine ds from RHI4 under extracode control to

Working Space

Subroutines,

the address given in BILIO,
BIOO contains address of private store (less #7),
Other information is in private store (sce specification of
RSI".)
All supervisor B lines (sec Hote I)
Many of the peripheral routines R500 to R565 are used,

following an entry to this routine, Also the co-ordinator
routines R20L, R202, R200 and drum routines, R3I2, R3I8,

2.0.53



rivate store:

(50)
(51)
(52)

R302 ccntinued,,

Before entry to this routine; the private store should

contain some or all of the following information:

containing information on the last four characters
to have been rcad by the reader,
containing -~0.,4 or > O indicating why the reader is
at prescent standing stopped,
containing information on the code conversion (if any)
currently being used for input by this peripheral,
bits 23-2 containing count of punching errors detected
since last freceing the reader {(R504)
bit O containing I if current requirement is to
stop when a punching error is detected
on the input,
containing address rcscerved for separator {(less *7)
or zero if a new record has not been started yeot,
containing starting address of input buffer (less %7)
containing end address of input buffer (less *7)
containing end address (less *7) of the information
at present lying in the input buffer,
containing the character address in the (main) store
immediately after the address of the character which
was the last to be transferred there from the input
butffer,
hits 23~I2 containing #4667 (= %366/ less %) if (64)
refers to main storce blochk: alteranatively
containing sanc as bits 23-XI2 of (6.
{less *7) if (64) refers to subsidiary store,
bits IZ-0 containing cnd address of space in the current
(main store) block,
bits 23-2 containing information on why a returan was
made via R5X:. the last time that there was
an entry to this routine,
containing address (less *7) of the next character in
the input buffer which is due to be transferred to
to main store,
containing the V-store address of the peripheral Yless *G)

For entry at (2) the private store should contain,
(50),(5E),(60),(61),(62)(56),(6?),(68), as above,

For entry at {3) the private storc should contain,
(80), (51),52), {53), (603, (613, {62), {663, (67), (68
a5 above,

r

Ror entry at (4} the private store should contain,
{503, (31), (52, (53),(56), (60}, {61), (82), (64), (66),
(67),¢68), es above,

For entry at (5} the privatc storc should contain all information as above,

On exit from R#0Z to the P.L.R, of the peripheral, the private store will
have been updated, as above, excepts

(56)

containing the addresc for return when input |
is complete, ’ ’

2.9.63



s/ R50Z continued,,
Notes:
Lo iw ihe courze of reading, control may pass to 'Program Scan'

(R202) and thence to any other routine, iIn addition to
using all supervisor B lines, thce main store blocks which
were on core store pages at entry to the routine may there-
fore have gone back to the drum by the tinme return is made,

N

The private store of the peripheral which is being started
must be on cores (main or subsidiary) at the time of entry
to R502. If main store, it must be locked down, It must
also be unlocked, uniess lockout is ignored, The buffor
nust be on cores {main or subsidiary). If in main core
store it nmust be locked down but necd not be unlocked,

3. Input can only be to one main store block at a time,
The block address digits in BICZ2 at entry are therefore
ignored, if main store, and assumed cqual to those in BIOX,

o When entering, the first half word of input, whether internal
code or binary, is neccssarily a scparator,
Thus, in particular, if only one charactcr is to be read,
1:> five character spaces must be provided,

5. Wnichever entry is wmadc to R302 the first characters to be
read will be those which are waiting in the buffer and have
not yet becn traunsferred to the (main) store, If these
characters arc to be ignored, then the Iaput Master Routine
should first free the reader (RH04) and then either allow
the 'One Second' rocutine to detect that the reader is
waiting engaged, or alternately, cnter R{02 directly at (2)

o, ‘ When the return is made (via REI4) the next half word heyond
the end of the last record is cleared, This is to indicate
to the input extracodes that the end of the information has
been reached, The address of this half word, contaiaed in
register (64) on rcturn, and should be used as the starting
address if further input to the same block is to be continued,
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R503

R503 Start writing to any output peripheral.
Purpose Provides entry to routines concerned with the chosen output

peripheral, These routines themselves start and stop the
peripheral as nccessary and transfer information to it from

the store,
Registers of fixed store ]
Entries at (7) under extracode control, with?

BIOO containing address of private store (less *47)

BIOL containing address of first separator in output,

BIo3 containing a number depending on the output periphoral
and the particular code required,

BIIO containing return address,

Bxit is to the P,E,R of the peripheral concerncd,

Return to Output Master Routine is from R5I., under extraccde control
to the address which was given in BIIO

BIOO contains address of private store (less *7)
Other information is in private store, (see specification
of R5I4).

Working Space: All Supervisor B lines (see Note I).

Subroutines: Many of the Peripheral Routines R§00 - R50Q are used
following an entry to this routine R503, Also the Co-ordinator
‘routines R20I, R202, R200 and drum routines R3I2, R3I8,

Private Storc  Before eantry to this routine the private store should

contaln the following 1nfornation'

(5I)11 containing ~0,4 or >0
(52) containing information on the code conversion (if any)
... currently being used for output by this peripheral,

(60) containing starting address (less #%7) of the output buffer.

(6X)  containing end address (less #7) of the output buffer,

(62) containing the address (less #7) of the character in
the output buffer which W111 be sent out at the next
interruption,

(G7) containing the address in the buffer (leas *7) of the
space available for the next character to be transferred
from the (main) storo.

(68)  containing the V-storc address (less *0) of the peripheral,

On exit fron R503 to the P, E.R, of the peripheral, the private store will
have bcéen updated, as above, and in additions

(50)  containing zero

(56) -containing zero : : :

(€4) -~ containing the address of first separator in the output,
(66) contains the address for return when output is complete,
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Notes

N

[(#5]

™.

R505 continued,,

During output, control may pass to 'Progran Scan' (RZ02)
and thence to any other routine,

In addition to using all supervisor B lines, the main
store blocks which were on corec store pages at entry to
the routine may, thercfore, have gone back to the drum
by the time the return is made,

Cutput nmust be of at most one main store block at a tine,

Output continues until a separator is found containing
all bits zoro,

Before an exit is made to the P,E,R, of the peripheral,

the 8,E.R, 'current entry address' is updated to an
address in this routine,
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Exit

Working Space

Subroutines

Notes:e

R504

Free any peripheral,

Resets the private store and buffer of any peripheral to
the value appropriate 'at the beginning of the day', and
in the case of an input peripheral, indicates to R508
'Peripheral one second! that the input master routine
should be called in when the operator next engages it,

at (I) with

BIOO containing address of private store (less #7)

BIIO containing return address,

60) containing address of beginning of buffer (less *7)
(6I)  containing end address of buffor (less #7)

(63 containing V-store address of peripheral (less *G)

to address in BIIO with:

BIOO, BIXO unaltered,
Private store (50) toc (58) as at oxit from R501,

BXoO, RBR¥C8 tc BRIIO.

REOL, R50Q.

- Normally, when a peripheral has becn finished with, most of

the private store is already in the appropriate condition
for it to be started again., In that case, the only purpose
of entering this routine is to reset thc code conversion
parameter in (52) so that the next start will be made with
the peripheral in its normal code shift and the internal
code beginning a new record, In addition for input
peripherals (5I) is set to zero as an indication to R508
'peripheral one second! that the reader is no longer being
used,

After a peripheral fault, cg, 'disabled' or ‘overdue',
this routine should be entered to clear any existing
information in the private store or buffer, ready for a
fresh start,
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R503.

O

559§= Reriphoeral One Sccond,
Purpose Test all peripherals for Discngaged, Calls Input Master
Boutine te 8,E,R, queue for cach input peripheral which is

1¥eC aua nue just been engaged, Arranges, in the 8.E.R,
queue, for a return to be made via R3Es4 for any peripheral
which has been stopped by a fault condition.

Registers of fixed stores: 34

Entry at (1)

At entry, the table of peripheral private storc addresses

must contain, for ecach peripheral, ecither

a) bit 0 = I ¢ in which case the peripheral is ignored

or

b)  bit 23 -2  containing the address of the private
store (less *7), and

Bit 0 = 0 ; in which case the peripheral is tested

and the private store must containt

(51) containing a marker indicating the state of
usc of the peripheral,
(C6) contairing zero if the peripheral is freey
non zero otherwise,
(68) containing V-store address (less *6)
(:) Other information in private store as required by the
'fault testing' routine of the peripheral type concerned,

Bxit To R202 ' Progranm Scan'
Vorking Space BICI to BXIIXO,
Subroutines R202, R206, R50G, R5C0,

All peripheral 'Fault Testing' routines,

otes s When a peripheral is to be tested (i,e, bit O if its private
storc address is zero) then the folliowing test is periormeds

Ignore peripheral if disengaged.

Ignore peripheral if the marker in (5L) is cither

a) >0 ¢ indicating that some fault condition which was
recognised previously has not yet been attended to
by the input or output master routinc,

or

b) ==0,s ¢ indicating that the peripheral has been stepped
intentionally by its own intcrruption routine, and that
its P,E.B, is now standing in the 8.E.R., qucue.

(continued)
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R508 continued, ., -

If the peripheral is still being considered after this test,
then its 'Fault Testing' routine is entered with interruptions
inhibited and:

BICO containing address of brivate store (less *7)
BIoz containing V-store address of peripheral (less *6)
BIO3  containing the marker found in (5I) (negatedq)
BIOA containing zero if the peripheral is free;

non zero otherwise,

Return to the Peripheral Gne Sccond from the Fault Testing
routine of the peripheral is to (7),(3) or (9),

Return to (7) with:

- BXoo unaltered,

BIO3  containing the new value to be sot in (51)

BIog containing the entry address of a peripheral
routine which is required to be inserted in the
peripheral S8.E.R, gqueuc,

Return to (3) with:

BIOO  unaltercd,

BIo8 as above, when only (5I) is to be reset and no
address is to be inserted in the 5.E.R, queue,

fieturn to (¢) when (5I) is not to be altered and no address
is to be inserted in the 3,.B.R, qucue,

Interruptions are permitted again soon after returning to any

of these return addresscs,
The fault testing routine must not alter BIOX,
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R50G.

R5CO Find peripheral type,
Purpose Given the private store address; to find the type number
of a peripheral,
Registers of fixed store 7
Entry At (XI) withs
BIOC containing address of private store (less *7)
BIIO containing return address,
(G3 containing V-store address (less *6)
Exit To address in BIXO withs
BICQ bits 23-6 all zero,
bits 5-2 containing the type number,
bit I containing ¢ for peripherals O-7 of that
type.
I for peripherals O-I§ of that
type.
Working Space BI0c, -"BICg, BIXID
Subroutincs R500
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R5LI,

REIX Find store length available,
Furpose To find how much space remains in the block currently being

filled by
separator

an input peripheral and to reserve space for the
if a new record is to be started.

Registers of fixed store I2

Entry at (I) with:
BIco
BIOXL

BIIO
(55)

(65)

Exit to address in
BIOO
BIOI
BI0f

BEXO
(56)

(65)

Working Space BIOOo,

Subroutine £599

containing address of peripheral private store(less*7)}
containing address of next available character space
in the current block (less *7)

containing return addross,

containing address reserved for scparator(less*y)

or zero if a new record is being started,

containing end address of space in current block
(less *7)

BIIO withe

unaltered,

updated if space has becn reserved for a separator,
containing number of hzlf word spaces left in current
input block,

unaltered,

containing address reserved for scparator (less *7)
or zero if therc was not enough space left to start

a new record in the current block,

unaltered,

Biox, BIo5, BIcG, BIXO

Hote Unless the record has alrcady been started before

T entering this routine, then the half word whose
address appears in BIOI on entry is set to zere
before exit,
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R5i2.
Rgr2 Shift up character in half word,
Purposec To shift any specilied 6 bit character to the nost
significant end of a half word,
Registers of fixed store I
Intries at (I) to shift the specified character to the most significant
end of a half word,
BI07  containing the character to be shifted,
BIIO bits 23-3 containing return address,
bits I, O containing character position in Lalf word,
or
at(2) when the 2 lcast significant bits of cach character
are to be given an additional G bit shift towards the
most significant cnd,
BIGy  as above,
(:) BEXO as above,
Exit to address in BIIO with;

BXGH bits 3, 2 containing thce number of upward G bit/shifts
that would be required to restore the original
character position(excluding the additional
shift iwmposed by entry (2))

BXO;y  containing characters in the new positions,

BIIO unaltered,

Working Space BLOG, BIo7, BIIO.

Subroutinzs None,

2.09.63



n)

RIS,
R5I3. Rostore character positions,
Purpose To shift the m.s, 6 bit charaustor in a half word to any

specified character position within the half word,

Registers of fixed storec 8
Entrics at (IX) or (2) depending on exit required,

BIO7 containing 6 bit characters,

BIo8 bits I, O containing position which the m,s.
character is required to occupy,

BIXO containing return address,

Exits a) Normally to address in BIXIO with:
BIO7 containing characters in required position,
BIXO unaltered,

b) In special case when entry is at (X) and no shifts
are required, exit is to address in BIXO + I,

Working Space BIO7, BIOG, BXIO
Subroutines None,
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REX4 continued,.,

Private store: Other information in tho private store at this stage isg
a) Input peripherals,

(50) containing information on the last four characters to
have been read by the reader,

(31 containing an indicator of the reason why the reader
is now stopped, 4

(52) containing information on the code conversion currently
being used for input by this peripheral,

(532 bits 23-2  containing count of punching errors detected

by the reader since last freeing the
reader (R504)

bits C=I if current requirement has been to stop when
a punching error is detected on the input,

(86)  containing zero.

50) containing starting address of input buffer (less *7)

(61) containing end address of input buffer (less *7)

(62)  containing end address (less *7) of the information at
present lying in the input buffer,

(64)  containing the character address in the (main) store
inmediately after the address of the character which
was the last to be transferred there from the input buffor

(65)  bits 23-¥2 containing *4667(=%3667 less %7) if 6.1

: refers to a main store block: Alternatively
containing same as bits 23-I2 of (64)
(less *7) if (64) refers to the
subsidiary store,
bits XI-0 containing end address of space in the current
(main store) block,

(66)  sce above under exit conditions, ‘

(€7)  containing the address (less *7)} of the next character
in the input huffer which is due to be transferred to
the (main) store,

(68) containing the V-gtorc address of the peripheral (less *6)
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R5X4 continued,,,

b) Output poripherals,

(50)

(6o)
(1)
(62)

(6

(€6)
)

bit 23 = 0 1f thero is no carriage control character at the
end of the record currently being transferred
to the buffer of the peripheral,

= I 1if there is a carriage control character at the

end of the current record which has not yet been
transferred to the buffer,

bits 5 ~ 0 countaining the carriage control character or
zero, _

(In particular, this half word contains zero if there is no

record currently being transfierrcd),

containing -0,4 or >0,

containing information on the code conversion that has

currently been used for output by this peripheral,

containing the number of characters in the current record

which have not yet been transferrced to the output buffer,

(In particular, this half word contains zero if there

is no record currcntly being transferrcd),

containing starting address (less *7) of the output buffoer,

containing end address (less *7) of the output buffer,

containing the next address in the output buffer (loss *7)

beyond that of the character which was sent out

at the last interruption,

containing the address in the (main) store immediately after

the address of the character which was the last to be

transferred to the output buffer,

see above under exit conditions,

containing the next address in the output buffer (less *7)

beyond that of the character which was last

transferred there from the (main) store.

containing V-store address {less *G) of the peripherai,
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R515.
R515 Start any peripheral,
Purpose To check that the peripheral is in a safe condition to be

starteds to send the start bit to it: and to set a marker
in the private store to indicate that the peripheral is now
supposed to be running,

Registers of fixed store 13

Entries at (1) or (2)vwith some or all of the following information:

B100  containing address of private store (less *7)

B10g containing a mask appropriate to the particular
peripheral being starteds if any of the corresponding
bits in the peripheral control line are recad as one,
the peripheral will not be started,

(60)  containing starting address of input/output buffer of
peripheral (less *7)

(63) containing V-store address of peripheral (less *0)

<:) Entry at (1) with B100, B1og, (60), (63) as above,
Ixit is to co=-ordinator at (1/202) withs

B100O unaltered

(51) containing zero

(60) unaltered

(62) as (Co)
©7) as (bo)

(63) unaltered

Entry at (2) with B100, B10g, (68) as above.
Exit is to co=ordinator at (1/202) with:

B100O

(51)
63)

unaltered,
containing zero.
unaltered

Working Space B10o, B107 to B1CG

Subroutines R506, R202

O
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R516

<:> R516 Set code conversion parameters.
Purpose To set up the parameters in B linbes and subsidiary store

required by the code convewsion routines R517, R527«

Reglsters o..

“ivad store 11

T - ——

Entry at (1) with:

B100  containing address of private store (less *7)

B110  containing return address,

(52)  bits 23-3 containing the address of a table containing
the parameters of the particular code
conversion required, (Sce specification R517)

bit 2 containing O or 1 depending on whether the
last character which was converted
previocusly was in the first or second
shifts of the 'primary' code,

bit 1 containing 0 or 1 depending on whether the
last charactcer which was converted previously
was placed in the first or second shifts of the
'secondary® code,

bit © containing 1 if the information is in binary,
i.e. no code conversion is requiied,

Exit to address in B110 with
' B100  unaltered
(:) B108  Bits %3-3 as (52)
Bits 2 ~0 zero

Bi1og as (52)

(g0) containing the address of the table in which the first

character is to be looked up,

(01) bits 23-3 containing one of four numbers depending on
whether the first character is expected to
be in the first or seccnd shifts of the
'primary® code and in the first or second
shifts of the 'secondary' code,

bits 2, 1 as (52)

Working space B100, B1C3 to B110
Subroutines " R817, R50Q.
Note (90) and (g1) are the addresses of twc half words within

the supervisor extracode working space,



S

O

PurEose

R517.

Character code Collvexainn,

To convert characters Txom wuy b—v ohilft code to any other
two shift code, The routine is entered every time a
character is to be converted, The exit is to one of five
specified addresses, depending on whether there has been a
one-to-one conversion of the characterj or if a shift
character is required to precede it in the 'secondary® cedey
or if the character in the 'primary' code was a

shift character which does not occur in the 'secondary?
code; ete,

Registers of fixed store 72

Parameters and tables All entries requires

B10O Containing the address of a list of parameters for
he particular code conversion required, The
parameters, in successive half words are:
0.0 & 0,4 the address of the two tables in which
to look up each character., One table for
cach of the two shifts of the 'primary' code,
1.0 & 1.4: the two shift characters in the ‘'sccondary’
code, ‘
the exit address when there has been a one-to-one
conversion,
the exit address when one of the shift characters
in the ‘secoadary?! code has to be inserted,

N
©

o]
*8

»
N

o

3.0

'primary? code,

L]
N

304
is found to be a redundant shift character ir the
‘primary! code, .

the exit address when the character to be converted

°0

4.0

is found to belong to a chosen subsct in the ‘primax-

code, e.g., the end of line characters,

(g0) containing a copy of the address of one of the two
tables in which to look up the first character,

(01) containing one of four addresses depending on
which 'primary' code shift and which *secondary® code
shift the first character is expcected to he in,

2.6.53
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R517 continued..,

The character tables (refered to at the address in BL108 +0,0 & +0,4)must
contain, in each half word:

bits 23-21 : 0 if the corresponding character is to be
included in the subset for which a special exit
is made,
1 if the corresponding character appears in both
shifts of the 'secondary' code,
2 if the character in the 'primary' code is a
shift character,
3 if the character in the ‘primary' code is the
other shift character,
4 if the corresponding character belongs to the
first shift in the 'secondary' code.
5 if the corresponding character belongs to the
second shift in the 'secondary' code,
6 if the character is the first shift character
in the 'secondary' code,
7 if the character is the second shift character
in the 'secondary’ code,
bits 20-0 $ The character in the 'secondary' code,

Entries at (1) or (2) or (3)

Enter at (1) with B108, (go0), (Q1) as above
B103 containing the address (less *7) of the half
word containing the 'primary’ code character,
The character is to occupy bits 23~2 of the
specified half word,

Enter at (2) with B103, (go0), (g1) as above
B10g bits 23~2 containing the 'primary' code character,

Enter at (3) with B108, (01) as above,
B10g bits 20-0 containing the 'secondary' code character
bits 23~21 ''  information as in any half word
of the character tables,

Bxit to one of the addresses specified in the parameter list in B100 withs
: B108  unaltered,
B10g containing the 'secondary' code character in
bits .20-0
(g0), (01) updated ready for next character.

Working Space B100, B103, B108 to B110

Subroutine R500.

Note (g0) and (g1) are the addresses of two half words within
the supervisor extracode working space,
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R31Q,

k31 Insort sepurator,
(:) Purpose To be entered after R§1Y as an alternative to R513 when

conversion has been into the internal code and a separator
is required to be inserted,

Registers of fixed storc 22

Entries at (1) or (2)

Enter at (1) if this is the true end of the record, withs
B100  containing the address of the private store (less *7)
B101  containing the address (less *7) of the next
vacant character space in the block currently being filled
by the peripheral,

Bi10 containing return addrecs,

(52) Dbits 23-3, O as at entry to R§16
bits 2-1 immaterial,

(o1) bits 23~3, 1, 0 immaterial,
bit 2 as at exit from R517

(36) containing address (less *7) of that half word
in the block currently being filled by the peripheral
which has been reserved for the separator,

Enter at (2) if the record 1s to be broken off, but continued else-
where, with information as above,

<:> Ixit  to address in B110 with:
B100 unaltered,
B101 rounded up to the next half word address (and that
half word is cleared)
(52) bit 23-3, O unaltered.
bit 2 as (91)
bit 1 zero (L,e, effective change to inner sot)
(56)  contains zero if entry was at (1)
0.1 1f entry was at (2)
B108  bits 23-3 as (52)
bits 2-0 ZEYO,
B10g =as (52) ;
(90)  containing the address of the (inner set) table in
which the next character should be looked up,
(01) bits 23~3 containing one of two numbers depending
on whether the next character is expected
to be in the first or second shifts cf the
'secondary'! code,
blts 2, 1, as (52)

Working space B100, B101, B107 to Bi10
Subroutines R516, R5iY7, R518, R599
Notesg
<:> 1 (90)(c1) are the addresses of two half words in subsidiary
store in the supervisor extracode working space,
2, Exit is via R510, so that parameters required at any subsequent

entry to R517 or R527 are already set up,
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R520 B2t reserved block label.
Purpose To bring the bleck currently beiuyg filled by an input
peripheral or being printed from by an output peripheral,
into core store, and to change its block number to #3667,
Repisters of fixed store 15
Entries This routine is effectively two routines and must be
entered twice, first at (1), and again at (2). For each
entry, the following information is required,
B100 containing address of private store (less *7)
B110  containing return address,
(64) containing any address in the block which is to be
brought to cores,
Exat from each part is to address in B110, At the second exit:
B16O is unaltered, ]
BLO1 bits 23-12 contain *40067(=%366/ less *7)(see Note 1)
bits 11-0 as bits 13-0 of (04)
B102  bits 23~12 =zero,
bits 11-3 page number occupied by block, (see Note 1)
(64) unaltered,
Notes
1. The block refered to is expected to be in main store, The
routine may be entered, however, even if the block is in
subsidiary or fixed store, In this case the block is left
where it is, and on exit,
B10Q is unaltered,
B101 as (04) except (less *7),
B102  contains *4
(64) unaltered,
2, If a drum transfer is required to obtain the specified block
a return will be made not to the address in B110 but to the
‘current S.E.R, entry address' held in (5/201). In this case,
the exit conditions are?
B100 unaltered,
(64) unaltered.,
Before entering this routine the ‘current S.E.R, entry address’
should therefore be set to some suitable restart point where
this routine R§520 will be entered at the beginning again.
Working Space A1l supervisor B lines,
Subroutines R312, 318, R569.
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R521 Pick up record separator.
Purpose To pick up the next half word of information being output?

to interpret it as a separator:

to preserve in the private store the character count and
the carriage control character: and

to change the current internal code shift to 'inner set!?,

Registers of fixed siore 36
Entry at (1) withs

B100  containing address of private store (less *47)
B101  containing the next character address (less *7)
in the (main) store beyond the address of the

character which was last transferred to the output
butffer,

B110  containing return address,

a) Usually to address in B110 withg

B10O unaltered,
B101  advanced to the address (less *7) of the first
(:) character in the new record,
BL08  containing the separator,
{50) bit 23 =1
bits 22-6 Zero
bits §5-0 containing carriage control character,
55> containing count of character in the record excluding
the carriage control character., (bits O upwards),
5

(52) bits 23-3, 1 unaitered,
bit 2 =0
bit O = 0 if internal code record,
= 1 if binary rccord.,
b) If the record is not complete and there is no carriage control

character, the exit is to address in B110 with:
B100 unaltered,
B101 advanced as above,
B108  containing the separator,
(50)  containing zero,
(56) containing count of characters in part record,
(52) bits 23-1  unaltered,
bit 0 = C if internal code,
=1 if binary,
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a)

Working Spacc

Subroutines

Note

R521 continued.q.

1f the separator is found to be zero, the exit is to
address in B1i0 with:

B10O
B10O1
B10G
(50)
(56)
(52)

unaltoered,

rounded up to the address of the separator (less *7)
containing zero.

containing zero,

containing zero,

unaltered,

A check is madc by this routine that the next separator

is in the same 512 word block as the present separator, If
this check fails, an exit is made to monitor (here labelled
(c9/521) withs

B100O
3101

B103
(50)
(55>
(52)

ualtered,

advanced to first character address in present record
(less *7)

containing the faulty separator,

unaltered,

containing the erroncous character count,.
wnaltered,

B100, B1oi, B106 to Biio,

If the scparator is found to contain bit 14 = 1
this is interpreted as if the separator contained
bits 22, 21 = 1, all other bits zero, indicating a
record with zero character count whatever the other
bits actually are,
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R522.

R322 Find peripheral buffer in part page,

Purpose To pick up the address of the next availlable space in the
peripheral buffer and to find the length remaining,

Registers of fixed store 6

Entries at (1) or (2)

Inter at (1) when the length remaining is to be reckoned from the next

available space in the buffer to the end of the buffer, with:

B10O  containing address of private store (less *%)

B1i0O containing return address,

(61) containing end address of buffer (less *7)

(67)  containing address in the buffer (less *7) of the
space avallable to receive the next character to
be transferred from the (main) store,

Enter at (2) when the length remaining is to be reckoned from the next

=1

Working space

Subroutines

character in the buffer to the last character at present lying
in the buffer, with:

B100 containing address of private store (less *7)

B10  containing return address,

(€2) containing end address (less *7) of the information at
prosent lying in the input buffer,

(67) containing the address (less */) of the next character in
the input buffer which is due to be transferred to the
(main) stcre,

xit to address in B110 withs

B100  unaltered,
B1o3 as (67)
B104  containing number of half words left in buffer,
(51), (62), (6% unaltered,
B100, B1G3, B104, B110,

R599.
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R52.3.

BAR23 Removo rescerved bPlock label,

Purpose To alter the P,A.R. of the page holding the block currently
being filled by an input peripheral or Leing printed from by
an output peripheral: and
to preserve in the private store the address of the next
character space or character in that block and the address
of the next character or character space in the buffer of
the peripheral.

Registers of fixed store 9

Enter at (1) withe

Exit

Working Spggg

Subroutines

B100  containing address of private store (less *7)
B101 containing the next character address in the reserved
block (bits 23~12 immaterial)
B102 containings
elther bits 23-12 zero,
bits 11-3 page number occupied by block,

or if the block is not in the main store at all,
but in subsidary or fixed store:
bit 23 =141

bits 22 - O zero
B103  containing the next character address in the
buffer (less *7)
Bi1o containing return address
(€4) bits 23~12 containing original number with which
the block was laboelled,
bits 1i-0 immaterial,

to address in B110 with:
B1GO unaltered,
(64)  bits 23-i2 uraltered,
bits 1i-1 as B10l1 at entry
(67> as B103 at entry
The P.,A,Rs is get to #4

B100 to B103, B10Y to Bil0,

R312, R50Q.
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RH2%

Purpose

R527 «
Carriage control 2ode convorsion,

To convert an internal code carriage control character into
corresponding characters in any two shift ocutput code,

The routine is entered each time a carriage control character
is to be converted, Exit is to one of four specified
addresses depending on whether therc has been a simple
conversion of the characterj or if a shift characier is
required tc precede it in the output codo etc.

Registers of fixed store 28

Parameters and tables Each ontry requiress:

8108  containing the address of a 1ist of paramcters of
the particular code conversion required, The
parameters in successive half words are:s

& 0.4 immaterial.

8; 1a

to 4.0 immaterial,

the address of a table in which to look

up cach carriage control character,

the coxit address when this has been a

simple conversion to the output code,

the exit address when a shift character is

required in the output code,

the exit address when the carriage control

character to be converted is found to

belong to a chosen subset of characters,

7.0 t the exit address when there is found to be

no cairiage control character.

a8 ©e OF @0

o
o M
e

LT3

>

The table referred to at the address in B10S 4+ 5,0 must contain in each

half words

Bits 23 & 222 00 1f the corresponding character is to be
included in the subset Zor which a special
exit is made,

01 if the corresponding character belongs to
the 'first' shift in the output code,

1.0 iZ the corresponding character belongs to
the fsecond! shift in the output code,

11 if the coxresponding character can appear in
either shift of the output code,

bits 17-12  containing the internal code carriage conirol

character which reopresents the balance of carriags
control information aficer the present output
character has been sent off, {e.%. where the
single internal codc character has to be
represented by a whole sequence of output
characters)

bits 11-0 containing the character in the output code,

2.G.63

the two shift characters in the output code.



)

Inter at (1)

Working space

Subroutine

withs
B10O
B1.03
(50)

(52)

REZ27 continued...

containing address of private store (less *7)

as above,
bit 23=0

=1
bits §-0
bit 1=0

=1

bits 233,

if there is no carriage control character
to be transferred to the output bufier,.
if there is a carriage control character,
containing the carriage control character
(if any)
if output is currently in 'first' shift of outpuv
code,
if output is currently in ‘'second® shift
of output code,
0 immaterial.

to one of the addressce specified in the parameter list in

R10T wi

B100, B103

B10g

(50)&(52)

whe

unaltered,

containing the output code character in bits 11-0
(and including other bits 23-12 as table)

updated, If exit is at address where there

has been no carriage control character, (30)
contains zero,

B1C0, B10Y¥ to BL10

R550.



R530.

R53O Card reader fault test,

Purpose This is a subroutine of the Peripheral One Sccond R5CO,
It examines the control bits of the card reader to find
if the equipment needs any attention and returns to the
Peripheral One Second with the appropriate information,

Registers of fixed Store 23

Inter at (1) with:
B102 containing V~store address of card reader {(less *G)
B104 containing zero if and only if the card reader has
been frecd (by use of R504)

Exits a) if the card reader is alrcady started:

to (g/500)

b) if the reader is stopped and free:
to (7/508) withs
B108  containing -0.4
B10g  containing entry address to Input Master Routine R724.

c) if the reader is rot free, but is stopped and disabled:
to (7/508) withs
B10G  containing 1,0
<:> B109 containing entry address to Card Reader P.E.R. R533.
The card reader disengaged,

d) if the reader is not free, but is stopped and overduc!
to (7/508) withs
Bi108 containing 2.0
B10g  containing entry addreas to Card Reader P,E.R. R533.
The card recader disengaged and overdue reaet,

e) if the reader is not free, but is stopped with card levels
bit set3
to (7/508) withs
B108  containing 4.4
B10g containing entry address to card reader P.E.R. R533.
The card reader disengaged,

£) if the rcader is not free, but is stopped with no faulit
indications?

to (#/508) withs

B108  containing -0.4

BiCg  containing entry address to Input Master Routine, R/24,

Working space B102, B104, B100 to B10Q
<:> Subroutines R503, R533, RY24.



R531

Q R331 card Yondor column interruption.
Purpose To read a card column and store it in the cnrd roader's buffer:

to read from the checking station, and compare with the previous
colum read: to record the number of check failures: and to
look for the punching 7 and 8 in the first column, indicating
the end of a pack of cards,

Registers of fixed store 40

Enter in interrupt control at (1) when a one appears in bit PO of the
central computer V-gtore with:

(30) bits 17-12 containing the count of check failures
detected previously on this card,

bits 7-2 containing the count of colums previously
read on this card,
bit 0 containing 1 if the first column of this

card had the punching 4 and 8,
(62) containing the address (less *J) of the next available
space in the card reader's buffer,

Exits in interrupt control,

a) normally to R500 withs
(50) updated
C:) (62) updated
The L.A,M, extinguishead,

b) to R201 (via R532) if more than 81 column interruptions have
occured since the last End of Card interruption, with:
B111  containing address (less *7) of card reader's
private store.
B112 containing entry address to card reader P,E.R, (R5333)
(50) updated
(31) containing 5.0 indicating reader check failure,
(62) updated
Card reader stopped and disengaged,
The L,A.M. extinguished,

c) to monitor (here labelled (99)) if the most significant L,A.M.
in the peripheral V-store type 15 line 8, does not refer to
a card reader, with:

B123 containing the number of the most significant L.A.M.

d) to R500 if the peripheral V-store type 15 line 3 is found to
contain no L,A.M,

Working Space Bi1l to B113, Bi23

Subroutines R201, R500, R532, R533, R590.

O
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R532,

R332 Card reader end-of-card interruption,
Purpose To check that the number of columns read on the card was

corrcct and that there have been no check failures: to find
whether there is sufficient buffer to accept another card: and
if not, to cail the Card Reader P.E.R, to the S,E.R¢ queue,

Registers of fixed store 29
Entor in interrupt control at (1) when a L.A.M. appears in bit 31 of

peripheral V-store type 15 line 15, withs

(50) bits 17-12 containing the count of check failures
detected on the card,

bits 7~2 containing the count of columns rcad on
this card,
bit © containing 1 if the first column of this

card had the punching ¥ and &,
(61) containing the end address (less *7) of the card
reader's buffer,
(62) containing the address in the buffer (less *7) of
the space available for the next interruption,

Lxits in interrupt control,

a) to R500 i there have been no faults on this card and there
ic buffer space for the next one, with:
(30)  containing zero,
The L,A,M. extinguished,
The card directed to the main stacker,

b) to R201 if there have been no faults on this card, but there
is insufficient buffer space for another one, withs
Bill  containing address of private store (less *7)
B112 containing entry address to Card Reader P,E.R., R533.
(50) containing zero.
(51) containing =0,4
The L,A.M, BExtinguished,
The card reader stopped,
The card directed to the main stacker,

c) to R201 if there have been no faults on this card, but bit O
of (50) was set =1 (first column punched 7 and 3) withs
Bill  containing address of private store (less *7)
BilZz  containing entry address to Card Reader P,E.R., R533.
(50) containing zero,
{51) containing 5.4
The L.b.M, Extinguished,
The card reader stopped and disengaged.,
The card directed to the main stacker,
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d)

Note

Working space

R532 continued.,.

to R201 if therc has been a check fail on the card or if the
count of columns is not 01, withs

Bi11 containing address of private store (less *7)

Bilz containing entry address to Card Reader P,E.R., R533-
(50) unaltered,

(51) containing 7.0

The L.A.M. Extinguished,

The card rveader stopped and disengaged.

When an exit is made without fault (exits (a), (b) or (c)),
the half word of buffer corresponding to the 81st, card column
is set to contain:

bit 11 = 1

all other bits = O

Bi1l to B11§, Ri123

Subioutines

R201, R500, R533, R590.
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R533.

R533 Card reader P.E.R,
Purpose To pick up information deposited in the card reuwver

buffer by the card reader interruption routiness

to perform code conversicn if requested:

to pack the information in the main store block: and
to re~start the card reader if necessary,

Registers of fixed store: 131

Enter at (1) withe

B109
(50)

639

(52)

(53)

55
(60)
{61)
{62)
(64)

(65)

containing address of private store {less *7)
bits 7-2 containing either the count of columns
read on the last card if the last
card was misread in any wayj; Or Zexro
if the last card was read without
mishap,
containing either -0,4 if the card reader has
been stopped only because the card reader buffer is full;
or >C if it has been stopped for any otker reason,
bits 23-3 containing the address of a table required
by the codo conversion routine (see bolow)
bit 2 containing one if this particular card is
being translated as binary (because its first
column was a non-standard punching) although
current requirement is to convert to
internal code, .
bit 1 containing either 0 if the last character
at the previous entry to this routince was
translated into the inner set; or 1 if it
was translated into the ocuter set,
bit © containing either O if code conversion is
required, or 1 if no ccde conversion is
required (in which case bits 23~1 are ignored).
bits 23-2 containing the count of punching crrors
dotected previously.
bit O containing either O if translation is required
to continue past any card column which is
found to contain a mispunchings 1 if the
currcent requirement is to exit when a
mispunching is detected,
containing either address (less*y) reserved for separator;.
or zero if a new record has not been started yet,
containing starting address of card reader buffer (less*7)
containing end address of card reader buffer (less *7)
containing end address (less *7) of information at
present lying in the card reader bufifer,
containing the next available character address in the
(nain)store,
bits 23-12 containing either *4007 (=%3067 less*y)
if (04) refers to main store blocks or
same as bits 23-12 of (04} (Less*y) if
(64) refers to subsidary store.
bits 11-0 containing end address of space in the
current (main storec) block,
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Note

R533 continued,,,

(€6)  containing address for return to the Input Master
Routine when reading is complete,

(67) containing address (less*4) of the next character in
the card reader buffer which is due to be transferred
to the (main) store,

68) containing the V-store address of the card reader
(Less*0)

A regstart address in case this routine is interrupted by non- -
equivalence, must be set in (5/201) before entering this
routine,

Code conversion

Exits a)

b)

On entry, if code conversion is required, (52) bits 23-3
contains the address of a table required by the code
conversion routine, The table and conversion routine
incorporated here translates from Harwell card code to
internal code, with the rules that if the first column of a
card is not an allowed punching in the card code, the whole
card is stored as binary, and if the first column has
punchings 7 and 8 this is taken to be the end of the pack of
cards, If any other code conversion is required an appropriatc
table and routine should be provided, and (52) bits 23-3
should contain address of the table,

if all the information in the buffer has been transferred
to the (main) store and if (51) contains >0 : to the address
given in (66) withs:

B100  containing address of private store (less *7)

(30) containing zero.

(51)  unaltered,

(52) Dbits 23-3 0 unaltered,

bits 2, 1 updated,
(33) bits 23-2 updated,
bit © unaltered,

(56) containing zero,.
(60)  unaltercd,

(61)  unaltered,

(62)  unaltered,

(64)  updated,

(65)  unaltered,

(66 as (51)

©&7) as (62)

(68 unal tered,

If all the information in the buffer has not been transferred

to the (main) store because the store area allocated has

been £illed: to the address given in (66) with B100 and

private store as at exit (a) except:

(66)  containing zero,

(67) containing the address (less *7) of the next character
in the card reader buffer which is duc to be
transferred to the (main) store.
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R533 continued..,.

c) if all the information in the buffer has not been transferred
to the (main) store because a punching error has been detected
and (53) is odd: to the address given in (66) with B100
and private store as at exit (a) except:

(51) containing 4.0

62) containing the address in the card reader buffer
(less *7) after the character which was mispunched,

(€6) as (51)

(67) as (62)

d) If all the information in the buffer has been transferred to
the main store and (51) contains =0.4: to Program Scan, R202,
withs

B100 containing address of private store {(less *7)
(50) containing zcro,

(51) containing zero,

(52) bits 23-3, O unaltercd,

bit 2, 1 updated,
(53) bits 23-2 updated,
bit O unaltered,

(56) updated,
(©0)  unaltered,
(61) unaltered,
(G2) as (60)
(64)  updatedq,
<:> (65)  unaltered,
(66)  unaltered,
&7) as (6o)
(68)  unaltered,
The card reader started, provided it is not overdue,
nor with card levels wrong, nor discbled, nor disengaged.

Working space B100 to B11i0
Three half words of supervisor extracode working
space, here labeiled (GO, (91) and (g2)

Subroutines R201, R202, R3i2, R318, R5j1l, R512,
R513, B514, R515, R516, R§17, R515,
RA19, R52C, R522. R523, R5CG.
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RR40 ‘TR7 fault test,
Purpose This is a subroutine of vun, parirhes=l Cno Sccond R508,

It examines the contrxol bits of the tapc reader to

find if the equipment needs any attention, and returns

to the Peripheral One Second with the appropriate
~information,

Registers of fixed sgtore 28

Enter at (1) withe
B102 containing V-store address of tape reader (less *0)
B103 containing a marker showing the state of use of
the reader,
B104 containing zero if and only if the tape reader has
been freed (by use of R504),

Exits a) If the reader is already started and B103 contains zeroi
to (8/508) with:
B10C  containing =~1,0

b) if the reader is already started and B103 contains -1,0
(indicating that the reader has given no L.AM, during
previous second)
to (7/508) with:

B108  containing 1.4
B109 containing entry address to TR3 P.E.R., R568.
The reader stopped and disengaged,

c) if the reader is stopped and free!
to (7/508) with:
B108 containing =0.4
B10g  containing entry address to Input Master Routine R724.

d) if the reader is not free, but is stopped and disabled:
to (7/508) withs
B103 containing 1,0
B10g containing entry address to TR5 P.E.R., R368.
The tape recader disengaged,

e) if the reader is not free, but is stopped and overdue:
to (7/508) withs
B108  containing 2,0
B10g containing entry address to TR5 P.E.R., R508.
The tape reader disengaged and overdue reset,

£) if the reader is not free but is stopped with tape warning
bit set:
to (7/508) withs
3103  containing 4.4
B10g9 containing entry address to TR5 P.E.R, R5G8,
The tape reader disengaged.

g) if the reader is not free, but is stopped with no fault
indications?®
to (7/508) with:
B108  contalning =0.4
B10g containing entry address to Input Master Routine R724.

Working space  B102 to B104, B103, B10G.

Subroutines R508, R568, R724. 2.9.63



Ro4L
Purpose

R§41
TR7 interruption,

To read a character from the tapc reader and store it
in the tape reader'!s buffer: to check the parity of the
tape character: to record the number of failures: and
look for three consecutive asterisks indicating the

end of the tape,

Registers of fixed store 35

Enter

Exits

a)

b)

c)

in interrupt control at (1) when a one appears in bit 28
of the peripheral V-store type 15 line 15, withi
(50) bits 17-0 containing zero if the three previous
characters were all asterisks,
(53) bits 23-2 containing the count of parity errors
detected previously on the tape,.
bit O containing either 0 if reading is
required to continue past a character
with even parity, or 1 if the current
requirement is to stop the reader
when such a character is detected.
(L) containing end address (less #7) of the tape
reader's buffer,
(62) containing the address (less *7) of the next
available space in the tape reader's buffer,

in interrupt control.

normally to R500 withe
(50) updated,

(51) containing zero,
(61) unaltered,

(€2) updated,

The L.A,M, extinguishecd,

to R201 if the end of the tape readerts buffer has been
reached withs

Biii containing address of private store (less *7)
B112 containing entry address to TR5 P.E,R., R500,
(50) updated,

(51) containing -0.4

(33) updated.

(61) unaltered,

(62) updated (now as (61)),

The L.A.M, extinguished,

The reader stopped,

to R201 1f a parity fault has been detected on J7-holec
tape and if (83) bit O contains 1, withi
Bi1l containing address of private storc (less *%)
B112 containing entry address to TR5 P.E.R., R5GCG.
(80)  updated,
(51)  containing 4.0
(53) updated,
(61) unaltercd,
(C2)  updated,
The L.A.M, extinguished,
The reader stopped and disengageds
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d)

e)

Notes a)

b)

Working space
O

" Subroutines

O

.

R341 continued..,

to R20L 1L e~ Llave provious characters were asterisks,
i.e, if (50) bits 17-0 contain zero with:

B111 containing addreess {(less *7) of private store,
B112  containing entry address TR§, P.E,R,, R568,
(50) updated,

(51) containing C,4

(53) updated,

(61)  unaltered,

(62)  updated,

The tape reader stopped,

The L,A.M, extinguished,

to R500 if the peripheral V-store type 15 line 4 is
found to contain no L.A,M,

(50) is never updated and an exit is not made at ()

if the character now being read is one of the shift
characters UC LC FS or LS

While testing for these shift characters or for
asterisks the tape cods is assumcd to he either

97 holc Flexowriter code or 5 hole Mercury/Pegasus code.

B11 to B118, Ri23

R201, R500, R508, R50Q.
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R550,

R5{0 Anelex Fault Toating Routine,

Purpose This is a subroutine of the Peripheral One Second, R508
It examines the contrcl bits of the Anelex printer
to find out if the equipment needs any attention and
returns to the Peripheral One Sccond with the appropriate
information.

Regilsters of Fixed Storet 17

Enter at (1) withs

a)

b)

c)

d)

Working space

B102 containing V-store address of Anclex (less *6)

if the Anelex is started already:
to (g/500)

if the Anelex is stopped without a fault:

to (7/508) withs

B108  containing =0.4

B10g containing entry to Anelex P.E.R. R553.

if the Anelex is stopped and disabled:

to (7/508) withs

B106  containing 1,0

B16g containing return to Output Master Routine R514,
Printer disengaged,

1f the Anelex is stopped and paper lows

to (7/508) withs

BL038  containing 3,0

B10g containing return to Output Master Routine. R514
Printer disengaged,

B10z2, B106 to B10G,

Subroutines used R500, Rj14 & R553.
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RR/1 Anelex Interruption,
Purposge To check whether it is a print or overflow intexrxupt?

to enable the contentg of the Anelex buffor to be
printeds to call the P,E,R, to the S,E.R. queue if a
print interrupts to register a fault if an overflow

interrupt.
Registers of fixed store 25
Entry at (1) in interrupt control when a one appears in bit 27

of peripheral V-store type 15 line 13.
Exits in interrupt control.

a) to R20L if a print L,A.M, has occured, with:
Biil containing address of private store (less *7)
B112 containing entry address to P.E.R. for
Anelex, RH53
(51) containing =0,4
L,AM, extinguished,

b) to R201 if an overflow L.A.M has occured with:
B111 containing address of private store (less *7)
<:> B112 containing return to Output Master Routine R514.

(51) containing 5.0,
The L.A.M, extinguished and the printer stopped
and disengaged,

c) to monitor (here labelled (9G/50Q9)) 1if the most significant
L.A.Me in the peripheral V-store type 14 line 3 does not
refer to the Anelex, with? ,

B123 containing the number of the most significant
L, AWM,

a) to R§00 if the peripheral V-store type 14 line 3 is
found to contain no L,A.M.

Vorking space Bi11l to Bli4, and Bl23.

Bubroutines R599, R514, R553, R201, and R{00,
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R553.

R553 Anelex P,E.R,
Purpose To take characters stored in the (main store) block

and transfer them to the Anelex buffer; to perform

code conversion if required; to start the Anelex if an
end of record character is recogniged or if the
Anelex buffer is full,

Registers of fixed store 200

Enter at (1) after an interrupt has been completed with:
B100 containing address of private store of Anelex (less *7)
(50) bits 23 = 0 if there is no carriage control
character at the end of the record
currently being transfered to the
Anclex buffer,
= 1 4if there is a carriage control
character at the end of the record,
bits 5 - O contain the carriage ccntrol character
Or ZeYo,
(51) containing -0.4 or >0 if the Anelex has been
stopped with a fault,
(32) bits 23 ~ 3 containing address of code conversion
table,

bit 2 = 0 if the last character at the previous
entry to this routine was in inner set.
= 1 if the last character at the previous
entry to this routine was in outer sect,
bit 1 =0
bit 0 = 0 if the information is in internal code,
= 1 if the information is binary and
no code conversion is required,
(56) containing number of characters in record still
to be printed,
(60) containing zero,
(61) containing 60,0
©2) containing zero.
{64) containing address of next character to be printed,
{66) containing return address to the Output Master
Routine when printing is finished,
(xp) containing zero,
63) containing peripheral V-store address of Anelex
(less*Q),

at (2) after a new (main store) block of information has
been received, withs

B100O containing address of private store of Anelex
(less*y),
(50) containing zero.

(51) as at entry (1)
(52) as at entry (1)

56) containing zero.

©0) containing zero.

(51) containing 60,0

(62) containing *§ at beginning of new output, zero
if output is continuing.

€4) containing address of first separator,

€6 as at entry (1)

G containing position in Anelex buffer for next
character, '

68) as at entry (1)
2.G.63



R561.

R561 Creed 3000 interruption,

Purpose To send the next character from the Creed 3000 punch

buffer to the punchi and to stop the punch when the
lagt character is reached,

Registers of fixed store 13

Enter in interrupt control at (1) when a one appears in bit 30
of peripheral V-store type 15 line 14, with:

(62)  containing the address (less %7) of the next
character in the buffer of the Creed 3000,

Exits in interrupt control,

a) normally to R500 with:
(62) updated,
The L.A.M., extinguished,

b) to R201 after a character has been found in the buffer

with bit 1 containing 1, withs

Bi1l  containing address (less *7) of private store
of Creed 3000 punch,

B112 containing entry address to teletype punch P,E,R,
(R573)

(51)  containing -0,4

{62) updated,

Creed 3000 stopped,

The L.A.M, extinguished,

c) to R500 if the peripheral V-store type 14 line 14 is
found to contain no L.4.M.

Working space Biil to Bli4, Bi23.

Subroutines R201, R500, R5Y3, R50Q
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R565.

R505. TR5 fault test.
Purpose This is a subroutine of the Peripheral One Second, R508,
It examines the control bits of the tape reader to find
if the equipment needs any attention, and returns to
the Peripheral One Second with the appropriate
inforiation,
Repgisters of fixed store 20

Enter at (1) with:

Ixits a)

b)

c)

d)

e)

Working space

Subroutines

B102 containing V-store address of tape reader
(less *0G)

B103 containing a marker showing the state of use of
the reader,

B104  containing zero if and only if the tape
reader has been freed (by use of R504),

If the reader is already started and B103 contains zero:
to (8/508) withs
B108  containing -1,0

if the reader is already started and B103 contains =1,0
(indicating that the reader has given no L.A.M's for the
previous second):

to (7/508) withs

B108  containing 1.4

B10g containing entry address to TR3 P,E.R,, R§68,

The reader stopped and disengaged,

if the rcader is stopped and frece:

to (7/508) with:

B108  containing -0,4

B10g  containing entry address to Input Master Routine

RY724.

if the reader is not free, but is stopped and overdue:
to (7/508) with:

B108  containing 2.0

B109 containing entry address to TR5 P,E,R, R508,
The tape recader disengaged and overdue reset,

if the reader is not free, but is stopped with no

fault indications?

to (7/508) withs

B100  containing -0,4

B10g containing entry address to Input Master Routine

R724.
B10Z to B104, B103, B109.

R508, R568, R724.
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R560,

R566 TR5 Interruption. (Tape readers 0-%),
(:) Purpose to read a character from the tape reader and store it
' in the tape reader's buffer: to check the parity of

the tape character: to record the number of parity
failures: and look for three consccutive asterisks
indicating the end of the tape,

Registers of fixed stoxe 35

Boter = in interrupt control at (1) when a one appears in bit 27 of the
peripheral V-store type 15 line 14 withs

(50) bits 17-0 containing zero if the three previous
characters were all asterisks,
(53) Dbits 23~2 containing the count of parity errors
detected previously on the tape,
bit O = 0 if reading is required to continue
past a character with even parity,
= 1 1if current requirement is to stop
the reader when such a charactor is
detected,
(61)  containing end address (less *7) of the tape
reader’s buffer,
(62)  containing the address (less *7) of the next
available spacc in the tape reader's buffer,

Lxits in interrupt control,

<:> a) normally to R500 with:
(50) updated,
(31) containing zero,
(61) unaltered,
(62)  updated.
The L.AM. extinguished,

b) to R201 if the end of the tape reader buffer has been
reached withs
B111  containing address of private store (less *7)
B112  containing entry address to TR5 P.E.R., R503G,
(50)  updated,
(51)  containing ~0.4
(53) updated,
(1)  unaltered,
(62)  updated (now as (61))
The LoA.M, extinguished,
The reader stopped,

c) to R201 if parity has been detected and if (53) bit ©

contains 1 withs
B11l  containing address of private store (less *7)
Bliz  containing entry address to TR§ P.E.R,, R568,
(50) updated, .

— (51) containing 4.0

(53) updated,

(61)  unaltered,

(62)  updated,

The L,A.M, extinguished,

The reader stopped and disengaged,

——
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d)

e)

Notes a)

b)

Working space

Subroutines

R5('36 con*l;inued, e

to R2041 if the throo previons eohavacbuxrs were asterisks, i.eo
(50) bits 14~0 contain zero, withs:.

B1i1i  containing address (less *7) of private store.
Bi12  containing entry address to TR5 P.E.R., R560,
(50)  updated,

(51)  containing 0.4

(53) updated,

(1)  unaltercd.

(62) updated.

Tape readexr stopped,

The L.,A.M. extinguished,

to R500 if the peripheral V-store type 14 line 11 is found
to contain no L.AM,

(50) is never updated and an exit is not made at (4) if the
character now being read is one of the shift characters,

u¢, LC, FS, or LS,

While testing for these shift characters or for asterisks

the tape code is assumed to be cither 7-hole Flexowriter
code of §-hole Mercury/Pegasus code,

B1i1 to B113, Bi23.

R201 , R500, R563, R500.
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R568,

R568 TR5 P,.E.R.
Purpose to pick up the information deposited in the tape reader

buffer by the tape reader interruption routineito
perform code conversion if requested: to pack the
information in a main store block and to restart
the tape reader if necessary.

Registers of fixed stores 256

Enter at (1) withz

B100
(50)

(51)

(52)

(53

(56)

o)

1)
©2)

64)
©35)

containing address of private store (less *7)
containing a number depending on the four
characters last read by the TR5 Interruption R566.
containing either =-0,4 if the tape reader has been
stopped only because the tape reader buffer is full
or >0 if it has been stopped for any other reason.
bits 23~3 containing address of table for required
code conversion (see below)
bit 2 containing either O if the last character
at the previous entry to this routine
was in upper casc or letter shift}
or 1 if it was in lower case or figure
shift,
bit 1 containing either O if the last character at
the previous entry to this routine was
translated into the inner setj or 1 if it
was translated into the outer set,
bit O containing either O if code conversion is
required, or 1 if no code conversion is
required (in which case bits 23-1 are ignored),
bits 23~2 containing the count of tape parity errors
detected previously,
bit O containing either O if translation is
required to continue past any parity error;
or 1 if current requirecment is to exit when
a parity error is detected,
containing either address (less *¥) rescrved for
separator; or zero if a new record has not been started
yet,
containing starting address of tape reader buffer
(less *7)
containing end address of the tape reader buffer (less *7)
containing end address (less *%) of information at
present lying in the tape reader buffer,
containing the next available character address in
the (main) store, v
bits 23-12 containing either %4607
(=%3667 less *7) if (64) refers to main
store block: or same as bits 23-12 of (04)
(Less *7) if (04) refers to subsidiary
store.
bits 11-0 containing end address of space in the
current (main store) block,
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R506 continued,..

(66) containing address for return to the Input
Master Routine when reading ie complete,

(67) containing address (less *7) of the next character
in the tape reader buffer which is due to be
transferrcd to the (main) store,

(68) containing the V-store address of the tapo reader
(less *7)

Note A restart address in case this routine is interrupted by non-
equivalence, must be set in (5/201) before entering this routine,

Code Conversion On entry, if code conversion is required, (52) bits

Exits a)

b)

23-3 contains address of a table required for the code
conversion routine, The table incorporated here translates
form either 7 hole Flexowriter code or § hole Mercury/
Pegasus code to internal code, If any other code
conversion is required an appropriate table should be
provided, and (52) bits 23-3 should contain its address,

if all the information in the buffer has been transferred
to the (main) store and if (51) contains >0 ¢ to the
address given in (00) withs
B100O containing addrese of private store (less *7)
(50) unaltered,
(51) unaltered,
(52) bits 23-3, O unaltered,
bits 2, 1, updated.
(53) bits 23-2 updated,
bit o unaltered.
(56) containing zero,
(60) unaltered,
(61) unaltered,
(62) unaltered,
(64) updated,
(©65) unaltered,
(66) as (51)
©7) as (62)
(68) unaltered,

if all the information in the buffer has not been

transferred to the (main) store because the store area

allocated has been filled: to the address given in (06)

with B100 and private store as at exit (a) except:

(66)  containing zero.

{(67) containing the address (less *¥) of the next

character in the tape reader buffer which is due
to be transferred to the (main) store,
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<:> R563 continued, ..

c) if all the information in the buffer has been transferred
to the main store and (51) contains =0,4 $
to Program Scan, R202, with:
B100O containing address of private storo (less *7)
(50) unaltered,
(51) containing zero,
(52) Dbits 23-3, O unaltered,

bits 2-1 updated,
(53) bits 23-2 updated,
bit o© unaltered,

(36) updated,

(60)  unaltered,

(61) unaltered,

(62) as (60)

(64) updated,

(65) unaltered,

(66) unaltered.

67) as (60)

(68) unaltered,

The tape reader started, provided it is not overdue or
disengaged, '

Working space B100 to B110
<:> Two half words of supervisor extracode working space,
here labelled (Q0) and (Q1)

Subroutines R201 R202 R312 R318 R511 R512 R513 R514 R515
R516 R517 R513 R519 R320 R522 R523 R500.

O)
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R570.

R570 Teletype fault test,

Purpose This is a subroutine of the Peripheral One Second R508,
It examines the control bits of the teletype punch to
find if the equipment needs any attention, and returns
to the Peripheral One Second with the appropriate
information,

Registers of fixed store: 17

Enter at (1) with:

Ixits a)

b)

c)

d)

Working space

subroutines

Bio2 containing V-store address of teletype punch
(less #6)

if the tcletype punch is already started:

to (g/5003

if the teletype punch is stopped and disabled:
to (9/508) withs

B108  containing 1,0

B10g  containing entry address to Rj14

The teletype punch disengaged,

if the punch is stopped with the paper warning bit set:
to (4/508) withs

5108  containing 3,0

B10g contalning entry adddress to R514

The telotype punch disengaged.

if the punch is stopped with no fault indication:

to (7/508) withs

B1o6  containing -0,4

B10g  containing entry to Teletype Punch P.E,R. R573
at label (43)

B102, B1006 to B10Y.

r5088, R314, R515.

\
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R571.,

R371 Teletype punch interruption, (Teletypes 0-7)

Purpose To send the next character from the teletype punch buffer to
the punch: and to stop the punch when the last character is
reached,

Registers of fixed store 13

Enter in interrupt control at (1) when a one appears in bit 24 of peripheral
V-store, type 15, line 14, withs

(62) containing the address (less *7) of the next character
in the teletype punch buffer,

Exits in interrupt control,

a) normally to R500 withs:
. (62) updated,
The L,A.M. extinguished,

b) to R201 after a character has been found in the buffer with
bit 1 containing 1 withs

Bi1l1  containing address (less *¥) of teletype punch's
private store,
B112  containing entry address to teletype punch P,E,R, (R573)
(51)  containing -0.4
(62) updated,
Teletype punch stopped,
The L,A.M, extinguiched,

c) to RCO if the peripheral V-store type 14 line 8 is found to
contain no L,A.M, '

Working space Bi11 to Bl14, Bi123.

Subroutines 201, R500, R573, R50Q.
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R573s

R373 Teletype punch P,E,R,
Purpose To pick up information from (main) store! to perform

code conversion if requested: to store the information
in the output buffer of the teletype punch: and to start
the punch,

Registers of fixed store 304

Enter at (1) or (2) withs

B10O
(50)

containing address of private store (less *7)
bit 23 = O if there is no carriage control
character at the end of the record
currently being transferred to the
output buffer of the teletype punch,
= 1 if there is a carriage control
character at the end of the current
record which has not yet been
transferred to the output buffer of
: the punch,
bits 5-C containing the carriage control
character or zero,

(In particular, this half word contains zero if
there is no record currently being transferred),

(517

(52)

(56)

(60)
1)
©2)

containing either -0.4 if the teletype punch

is stopped waiting for more information; or >0

if it has been stopped with any fault,

bits 23-3 containing address of table required
for code conversion routine (see below)

bit 2 containing either 0 if the last character
at the previous entry to this routine
was .in the inner setj or 1 if it
was in the outer set,

bit 1 containing either 0 if the last character
at the previous entry to this routine
was trancTated into the upper case}
or 1 if it was translated into the
lower case,

bit O containing either 0 if codc conversion
is required or 1 if no code conversion
is required (in which case bits 23~1 are
ignored), A

containing the number of character in the current

record which have not yet been transferred to

the output buffer of the teletype punch,

(In particular, this half word contains zero if

there is no record currently “sing transferred),

containing starting address o) teletype punch

buffer (less *7)

containing end address of :iictype punch

buffer (less *7)

containing the address (legs *7) of the character

in the output buffer which will be sent out at

the next teletype punch interruption,

containing address in the (main) store of the

next character to be transferred to the buffer

of the teletype punch,

containing addresc for return to the outpus

master routine when punching is complete,
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R573 continued,.,

(67) containing the address in the buffer of the
teletype punch (less *7) of the space available
for the next character to be transferred from
the (main) store,

(68) containing the V-store address of the teletype
punch (less *0)

Note A restart address in case this routine is interrupted
by non-equivalence, must be set in (5/201) before
entering this routine,

Code Conversion On entry, if code conversion is required, (52)
bits 23-3 contains address of a table required by the
code conversion routine, The tables incorporated
here translated
a) from internal code to Flexowriter code, or
b) from internal code to Mercury/Pegasus code,

If any other code conversion if required an appropriate
table should be provided, and (52) bits 23~3 should
contain its address,

Exits a) if the buffer is empty (i.e, (67) as (60)) and the
next separator in the (main) store is zero ¢ to the
address given in (66) with:

B100 containing address of private store (less *7)

(50) containing zero,

(51) unaltered,

(52) bits 23-2, O unaltered,
bit 1 updated,

(56) containing zero,

(60)  unaltered,

(61) unaltered,

(62) unaltered, as (60)

(64)  updated,

(6@) containing zero,

(67)  unaltered, as (60)

(68) unaltered,

b) If all the information in the (main) store up to zero
separator, has been transferred to buffer: to program
scan, R202, withs

B100 containing address of private atorc (less *7)
(50)  updated,
(51) containing zero,
(52) bits 23-2, O unaltered,
bit 1 updated,
(56) updated,
(60) unaltered,
(61)  unaltered,
(62) as (60) ‘
(64) updated,
(66) unaltered,
67) as (6o)
(68)  unaltered.
The teletype punch started, provided it is not with
paper warning bit set, nor disabled, nor disengaged,
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c)

Note

Working space

Subroutines

R573 continued, .,

After entry at (1) and if (50) and (56) both contain
zero at entry, the exit is immediate, to the address
given in (66) withs

B100  containing address of private store (less *7)
(C6)  containing zero,

Rest of private store unaltered,

The last character sent to the buffer of the teletype
punch has bit 1 = 1, corresponding to the Stop bit

of the punch and is used by Teletype interruption
for detecting the end of informativi in +he buffar,

B100 to B110,
R201 R20Z R312 R318 R511 R312 R514 R515

R516 R517 R518 RS20 R321i R522 R523 R527
R599.
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R575.

R575 Card Punch Fault Tosting.
Purpose This is a subroutine of the Poripheral One Socond. RE0S.

It examines the control bits of the card Punch and

returns to the Peripheral One Sccond with the appropriate
information, An alternative entry can be made if a check
fail or extra L,A.M, was detected during the interruption:
to elther repeat the faulty card or to return to the
Output Master Routine with the appropriate information,

Registers of fixed store 43

O

Entry at (I) from the Peripheral One Second routine withs
BX02 containing the V-store address of the card
punch (less *0)

Entry at (I5) After a check fail or extra L,A,M, has been detected in

the interrupt routines with:

BIOO containing the private store address of the card
punch (less*y)

(60)  containing the beginning address of the card punch
buffer (less*y)

(62)  containing the present position along the card
punch buffer (less¥y)

(65) containing the number of times this card has
check failed,

(68) containing the V-store address of the card punch

(less#*6)
Exits a) if the Card Punch is already started:
to (9/503)

b) if the punch is stopped with no faults:
to (7/508) withg
BICQ  containing (4//579) return address to Card Punch
P.E.R.

c) if the punch is stopped and disabled:

to (7/508) withg

BI0O8 containing I,0

BIOQ  containing ontry address to R5I4,

(62)  reset to the address (less *7) in the card punch buffor
of the first row, of the card, which was being
punched when the fault occured,

Card punch stopped and disengaged,

a) if the card punch is stopped with overdue set:
to (7/508) withs
BIO8 containing 2.0
BIOG containing entry address to R5I4
(62) as at exit (c)
Card punch stopped and disengaged and overdue reset,
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R575 continued,.,

e) if the card punch is stopped and out of cards:
to (7/508) with:
BIO3 containing 3.4
BIOQ containing entry to R5I4
(62) set to the address (less *7) in the card punch buffer
of the next card to be punched,

f) if the card has check failed:

to (48/579) with:

BY00 containing the address of the private store
of the card punch (less*y)

(62) reset to the address (less *7) in the card punch buffer
of the card that check failed,

(65)  increased by 0,I

The card punch stopped,

g) if a card has check failed three times or if a
spurious punch or check L,A,M, has occured:
to (3/514) withg
(5I) containing 2.4
(62) reset as for exit at (c)
(65) containing 0,4
Card punch stopped and disengaged,

Working space BIO2, BIob to BIIO,

Subroutines R508, R5I4, RS79, R5Q0.
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R5J06,

R576 Card Punch, Punch Row Interruption,

Purpose To sort out which type of card punch interruption has
occured: if a punch row interruption, punch the next
row in the card punch buffer,

Registers of fixed store 30

Entry at (I) in interrupt control when a one appears in bit 30

Exits a)

or

b)

c)

d)

e)

Working space

Subroutines

of line 29, type I4 of the peripheral V-store with:
(62) containing address of next row in the card punch
buffer to be punched (less *7),

If a punch row L,A,M, has occured,
i) Normally to (I/500) withs
BIXY containing private store address (less+*y)
(62) containing address of next row to be
punched (less *7),
L.A,M, extinguished,
ii) If a 13th punch row L,A,M, has occured:
to (¥4/5%78) with:
BIIZ  containing private store address (less*y)
BIlg containing 0 if card punch ©
or " I,0 if card punch X
(62) containing address of present row in
the card punch buffer (less #7),
All the L,A.M,'s extinguished and the card punch
stopped,

If an end of card interruption has cccureds
to (£/573) with:
BI23 containing the number of end of card L,A,M,

If a check read interrupticrn has occured:?
to (I/577) withs
BIZ3  containing the number of the check read L,AM,

If the most significant L,A,M, in the peripheral V-store
type I4, line O does not refer to the card punch, to
nonitor [here labelled (g9/5G9)]1 withs
BI23 containing the number of the most significant L,A.M,
If the peripheral V-store type I4 line 6 is found to
contain no L,A,M,'s:
to (1/500)

BIII to BIX4, BIZ6 and BI23,

R500, R577, R§73, and R599,
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R577.

Rszz Card Punch, Check Read Interruption,

Purpose To check that the appropriate row on the previous card
was punched correctlyg to store in (53) any discrepencies
between the buifer and the card; to avoid checking while
the first card is being punched,

Registers of fixed store : 24

Entry at IX)

Ixits a)

b)

Working space

subroutines

in interrupt control after a check read interrupt has
occured withse
BIZ3 containing the number of the check read L,AM,
BII5 containing O if Card Punch O
or Tt Iif Tt 1t I
(53) containing a one in any column which has
checked failed on previous rows of this card,
(62) bits 233 containing address of next row in
card punch buffer to punched {(less #*7) .
0 if the first card is being punched,
I if there is a card available for checking,

bit O

i u

to (I/500) withs

BIIXI containing address of private store (less %7)

(53) containing a one in any column which has
checked failed on this card,

(62)  unchanged,

With the L,A.M, extinguished,

to (I4/578) if more than I2 check recad L,A,M,'s have occured
on one card withe

BIX5  unchanged,

BIII as at exit (a)

(83) as at exit (a)

(62) as at exit (a)

With the L,A,M, extinguished and the punch stopped,

BIII, BIX3 to BIXJ, and BI23,

R500, Ry73, and RE00,
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R578,

R573 Card Punch End of Card Interruption,

Purpose To check that the ond of card has been reached correctly;
to test if there are any more cards in the card punch
buffer, and if not, to call the card punch P,E.R, to
the S.E.R., queue; to test if a check fail has occured
and if so, to repeat the card threce times bhefore
returning to program scan R20I, with (SI) set to 2.4

Repgisters of fixed store 32

Inter at I)

Enter

Exits

at (IL‘;,)

a)

b)

in interrupt control when a one occurs in bit 24 of
linc & type I4 of the peripheral V-storc with:

BXIj containing O if card punch O interruption,
or (38 Iif Tt 1t I e
BE23 containing number of the end of card L.AM,
(53) containing a onc in any column which has check
failed,
(62) bits 23-3 containing address of the last row in
: the card punch buffer (less*y), the
first half word of which should contain
6,0 if there are more cards to be punched,
and (6,2 if this is the last card in the
buffer,
0 if the first card is being punched,
= I if there was a card to be checkad,
(65)  containing a count of the number of times this
card has already been attempted,

bit O

1l

in interrupt control if an extra punch row or check
read interruption occured with:
BIXIE containing private store address of card punch
(less¥*y)
BII5 as at entry (I)
(62) containing address of present row in the card
punch buffer (less*y)

if the end of card was reached correctly, there

were no check fails and there is another card to punch:

to (i/500) withs

BIIE containing address of private store (less *7)

(62) incrcased to the address of the first row of
the next card (less*7)

(68)  containing zero,

The L,A,M, extinguished, and the card not offset,

if the end of card was reached correctly, there were no check
fails and this is the last complete card in the card punch
buffers

to (4/20I) with:

BIIX containing address of private store (less *7)

BIiz ' entry address to card punch P,E,R. R 579,
BT te - A
(L)—L) 00-)-

(62) as for exit (a)
The L,A.M, extinguished, card punch stopped and the card
not oifset,
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R578 continued,,,

c) if the previous card check failed, or the end of card L,A,M,
occured in the wrong place, or an extra check or punch L.A.M,
occured?
to (4/20I) withe

BIII
BIXI2

(51)
(63)

(62)

containing address of private store (less *7)

r entry address to card punch fault
testing R575 at label (I5)
containing 2,4
containing the number of times this card has
already check failed or 0,4 if an extra L,A,M. has
occured,
containing address (less*7) of the position
punching has reached in the card punch buffer,

The L,A.M.'s extinguished, card offset & card punch
stopped,

‘ Working space BIII to BXI4, BII6, BII/, and BI23,

Subroutines RSO, R20X, R575, R8/Q and R5G0,
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K579+

E‘ Card Punch P,E,R,
Purpose To convert the characters stored in the {main store)

block into the appropriate card code and to store
them in the card punch buffer: to start the card
punch if the card punch buffer is full or if there
are no more characters available in the (main store)

block,

Registers of fixed store 277

Enter at I) after all the complete cards in the card punch buffer
have been punched withs

BI00
(50)

(51)

(52)

(56)

(60)
(61)

G2)

64)
(66)
{67)
(63)

containing address of private store (less *7)
bit 23=0 if there is no carriage control
character at the end of the record
currently being transfered to the
cutput buffer of the card punch,
=X if there is a carriage control
character at the end of the record
currently being transferred to the
output buffer of the card punch,
bits 5-0 contailn the carriage control character
or zero,
containing -0,4 if the card punch is stopped
waiting for more information or >0 if it has
been stopped with a fault,
bits 23~3 containing address of code conversion
table,
bit 0=0 if code conversion is required,
=1 if the output is binary and no code
conversion is required,
bit I containing O
bit 2=0 if the last character at the
previous entry to this routine
was in inner shift.
=X if the last character at the previous
entry to this routine was in outer
shift,
containing the number of characters in the present
record still to be transferred to the card punch
buffer.
containing the starting address of the card punch
buffer (less *7)
containing the end address of the card punch
buffer (less *7)
bits 23-3 containing the address (less *7) of the
row in the card punch buffer for the
next card punch interruption,
0 if there is no card to be checked,
I if there is & card waiting to be
checked,
containing address in the (main) storc of the next
character to be sent to the card punch buffer,
containing address for return to the Output Master
Routine when output completed,
containing the number of characters already stored in
the buffer,
containing the V-store address of the card punch
(Less *6)

bit O

i
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R579 continued,,,

<:> Note A restart address in casc this routine is interrupted by
non-equivalence must be set in (5/20I) before entering
this routine,

Entry at (2) After a new (main store) block of information to be
punched has been obtained withg

BIOO containing private store address of card
punch (less *7)

(50) containing zero,

(31) containing =0.4

(52) as for entry at (I)

(56)  containing zero,

(60) as for entry at (I)

(01) as for entry at (I)

(62) as for entry at (I)

(64) containing address in the (main) store of the next
separator,

(66) as for entry at (I)

(67) as for entry at (I)

(G8) as for entry at (I)

Entry at (47) if the card punch was found to be disengaged without
a fault, while trying to punch withs
BIOO containing private store address of card
Q:) punch (less*7)
(62) containing pesition in card buffer from which
punching is to be continued,

Entry at (48) if the previous card check failed and is required to be
repunched with:
BXO0 containing private store address of the card
punch (less*})
(62) containing the pesition in the card punch
buffer from which punching is to be recommenced,
(65) containing the number of times this card has
check failed,

Code conversion The code conversion table provided here converts
Trom internal code to Fortran Card Code, If any
other code conversion is required the appropriate table
should be provided as shown below and:
(52) bits 23 - 3 should contain the address of the
'look up' table,

' Look up' tablc consists of 7.0 words of store containing the
information described below?

Half word O,0 contains the address of the inner
shift table.
0.4 contains the address of the outer
. shift table,
(ﬂ) 5.0 contains the address of the carriage

control table,
The rest of the table contains address's required by
the routine and specified in R5I7 and R527,
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R579 continued,,,

The code conversion table must contain in each half-
wordg=- ’ ,
bits 23-2X as explained in RJI7,
bits 20-I5 contain a number 2 n where n is the
row containing the first hole in the
particular column of the cards-
+ zone if redquired is the first row so contain 2
3 zone '' i 't 't gixth row 't ! Iz
6 zone ‘' te ** ' pinth row '! e 13
bits I4~Q contain a numbei 2 m where m is the row
containing the 2nd hole in the column,

N.B. bit g Will always be O when calculating 2m and
consequently can be used to define a further 'hole'
if required,

bits g-0 contain a one in the relevant position for
subsequent holes commencing at the least
significant end: ie
bit 0 contains a one if a hole is required
in row (m+I)
bit I contains a one if a hole is required
in row (m+2)
all unused positions containing zero.
Example -
The code for is a =-zone, a 3 zone and an 8 zone ie
' “n . m v )
23 22 21°20 10 I8 17 16°18 I, I3 I2 XL 10! 376 8 43210
bits 23~2T I 0 O - : - N

0 0 0I 0.0

- zone . :
3 zone ‘ 0 0 I I 0.0
8 zone L ' /00 000IO0OO0O0O
I 00,00 0TI 0,00 0T1ITIO 00000010000
A 0 4 I 4 0 2 0
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R57G continued.,.

Exits a) if all the information in the (main) store up to

a zero separator has been transferred to the card

punch buffer and there is at least onc complete

card ready to punchs

to program scan R202 withg-

BIOO containing address of private store of card

punch (less *7)

(50) containing zero,

(3I) containing zero,

(52) bits 23-3 unaltered,

bit 2 updated,
bits I-0 unaltered,

(53) containing zero,

(36) containing zero,

(60) unaltered,

(6I) unaltered,

(62) bits 23~3 containing address of the first row
of the next available card in the card punch
buffer,

bit O unaltered,

(64) updated,

(65) containing the number of times this card

has already been attempted,

(66) unaltered,

(67) updated,

(68) unaltered,

The Card punch started provided that it is not

disabled, out of cards or overdue,

b) if all the information has been transferred as in exit
(a) but there is not a complete card in the punch
buffer:
to address in (66) withs
BZ0OO and private store set as for exit (a) except:~
x(66) contains zero.

c) if the card punch buffer is full:

to Program Scan R202 with:

BIOO containing private store address of card punch
(less *7)

(30) updated,

(31) containing zero,

(52) as at exit (a)

(83) containing zero

(56) updated,

(62) as at exit (a)

(64} updated,

(65) containing zero,

(66)  unaltered,

(67)  updated,

(68) unaltered,

The card punch started provided that it is not disabled,

overdue or out of cards,

2.9.63



Note

Working space

Subroutines

R579 continued,,..

The last complete card in the card punch buffer has

a one in bit I, corresponding to the stop bit

of the punch and is used by the end of card interruption
to detect the end of buffer,

BIOO to BIIO
Four half words of supervisor extracode working
space labelled (80),(8I),(g0) and (QI).

R20I, R202, R3I2, R3I8, R5I2, R5I4, R5I5, R5IO,
R517, R518, R520, R52I, R523, R527, and R509.
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R535.
R535 Teleprinter fault test,
Purpose " This is a subroutine of the Peripheral One Second, R508.

1t examines the control bits of the teleprinter to
find if the equipment needs attention, and returns to
the Peripheral One Second with the appropriate information.

Registers of fixed store Nones

This routine is identical with the Teletype Fault Test, R570.

2-.9.63,
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R586,
R586 Teleprinter interruption, (Teleprinters 0-7)
Purpose To send the next character from the teleprinter’s
buffer to the teleprinter; and to stop the printer when
the last character is reached,
Registers of fixed store: 13

Enter in interrupt control at (1) when a one appears in bit 25 of
peripheral V-store, type 15, line 13, with:

(62)

containing the address (less #7) of the next
character in the teleprinter buffer,

Ixits in interrupt control,
Normally to R500 with:

a)

b)

c)

Working space

Subroutines

62)

updated,

The L.A.M, extinguished,

to R201 after a character has been found in the buffer
with bit 1 containing 1, withs

B111

B112
(51)
62)

containing address (less *7) of teleprinter's
private store,

containing entry address to teletype P.E.R, R573.
containing -0.4

updated,

The teleprinter stopped,
The L,A,M, extinguished,

to R500 if the peripheral V-store, type 14, line 1,
contains no L.A,M,'s,

B111 to Bii4, Biz23

R201, R500, R573, R5G9.
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R591/1
R591: Select input/output

Purposes An SER in main store entered via R590 to select a new input or
output stream for the current program. Also entered to step on
next block of the current stream, with an immediate exit to R592.
Working registers in subsidiary store are preserved for the
previous stream and set up for the new stream, and the current
blocks are protected in core store. Exit is to extracode control
with the current block of the new stream in core store.

Registers of main store: 47

Instructions obayed: 2 if exit to step to next block
Around 70+ search of block directory (7 orders per
program entry) if new select.

Parameters Used: (1) to (19)

(7) = |TLocation of working registers in current block relative to
start of block .7 half words for storage of current parameters,
in area O - T.4 of block., Altsrnate half words from word 1.
(18) = Monitor marker "Input not defined" = 11.6

Cross referencess

(2) = (1/592) Step input block

(3) = ( 0/595)  Inmput working registers in subsidiary store.
(4) = (76/596) Output working registers in subsidiary store
§5) = (13/590) Input block label

6) = (14/590) Output block label

(8% = ?2 312; Contents PAR

(9 = 6/203 Page directory

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

(12) = (2/203)  Block directory

(13) = (14/700; Monitor

(14) = (12/227 Input/output blocks : Directory record

(15) = (5/201) Re-entry address .

(16) = (2/5%0) Call in/out block to core store

(17) = (4/247) Exit and reset full recovery switch

Connections with other routiness

Entry at 1) via R590 with
B96 digits 21 = 00 Select new input
10 Select new output
01 Step input
11 Step output

B119 = new stream (digits 7-3). Remainder irrelevant
B100 = O (Input) 0.4 (Output)

B106 = Page no. of current block of current stream
B107 = Location of this block relative to start of

block directory
B108 = block label (input or output) with digit - 23 =
Current block of current stream in core store with PAR
locked ouk.
Full recovery switch set.
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R591:s

R591/2

continued

Exit: If "step to next block", exit to (1/592) with

B101 = 0.2
Remaining registersunaltered

Otherwise to monitor if new stream not defined, at (14/700)
B100 = 11.6 (Input)
12,2  (Output)
B126 odd
Exit thence to monitor sequence

To exit to main program when new stream selected, via (4/247)

to reset full recovery switch. Exit thence to Extracode control

as in B97.
Only B96 of extracode registers is altered.

Alternative entry at (19) to call new strcam without preserving

old stream (used at start of program)
B96, 119, 100 as for entry at (1)
Exit conditions ac for entry at (1)

Subroutiness

"Call current block to cores"

Entered at (2/590) with
Digit 2, B96 = O (Input) s (Output)

B101 = Return address
Exit to resume at re-entry address if block not in cores
If in cores, to return address with

B100 = (Input) 0.4(Output) :
B106 = Page number of block (digits 23-3)
B10T = Location in block directory relative

to start of block directory

Remaining B registersirrelevant

Temporary working space: B100 - 110

Notes:

1o

2.

4.

The current stream numbers are recorded in two successive half
words of the program working area in subsidiary store (70/595)

Half words 70/595 to 76/595 (input) or 70/596 to 76/596 (output)
are preserved in altermate half words 1, 2, ...7 of the current
block, and are reset in subsidiary store from the current block
on new selection.

R591 resets the record of the location of the current block in
the program working area,

The current block of input/output n is recorded in the program
area of the block directory as having block label

Digits 22-19 = 1

Digits 18 =0

Digits 17-13 = stream n

Digits 12 = 0 (Input)
1 (Output)

1 02:6'4’ /' '-"'
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R591/3
R591: continued

Se On conclusion of the routine, the current block of the new stream
- is in core store with the correct (locked out) page address
&_) register. The page directory of the current block of the previously
selected stream is locked out and PAR set to %4, It will not be
altered by the program changing sequence. ‘ :

6. It is assumed that words 1 %o 7 of the leading block of each stream
are set up appropriately at the time the stream is defined,

T. On exit to monitor with stream not defined, the full recovery
switch remains set. B119 digits T-3 specifies the stream number,
the remsining digits are irrelevant.

e

1.2.64



© R592/1
R592: Step input block

S vesmce.

Purpose: An SER in main store entered via R590, 591, to step to the next
block of input or output. An immediate exit is made to R593
for output. For input, the next block is obtained from the input
well or from a buffer block supplied by a fast direct input device.
In the latter case a routine is initiated %o refill the buffer
block. The current block of input is lost from main store. An
analysis routine is entercd when the end of a document is reached
to select the next section or to monitor,

Registers of main store: 56

Instructions obeyed: 5 if entered for output
57 if entered for input stream (normal)
50 if entered for input stream direct.

Parameters used: (1) to (24)

(2) = 0: Location within block of key word "Next block"
(3) = 7.4t Location within block of key word "Counter or peripheral" .
(4) = 6.4: Location within block of key word "Supply routine (see notes;

Cross references:

(75/595) Current addresses for extracodes

Emi (76/595)

Connections with other routines:

N
|53

(5) = (1/593)  Step output
(6) = (2/203) Block directory
(7) = (3/203)  Blook timers
(8) = (6/203) Page directory
(9) = (2/312) Contents PAR
210) = (4/203) Store directory
11) = (8/227)  Monitor directory
(12) = (5/201) Re~entry address
(13; = (1/318) Call to cores
(14) = §8/303) Page timers
(15) = (13/590) Input block label
(16) = (5/203) Current program
(17) = (24/227) Find BD of input
(18) = - (5/202) Program scan exit
- (19) = -3(23 205)  Amend free block count
(20) = (4/247) Reset full recovery switch and exit
(1) = End input stream

Entered at (1) via R590, 591 for "step to next block" with
B9 digit 2 = 0 (Imput) 1(Output)

B100 = 0 (Input) 0.4(output
B106 = Page of current block
107 = Location in block directory relative to start

of block directory of current block
108 = block label + #4 : (13/590) *4
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R592/2
R592: continued

Exit a) If output block, to (1/593) with

B101 = block label of output
B102 = "Next block"
103 = "Counter" recovered from current bloqk

104 = "Supply routine" )
Other B register unaltered

b) If end of stroam (see note 1) to "End input stream"
With full recovery switch set,
B registers as for exit (a)

¢) Otherwise to program scan, via (4/247), to reset full
- recovery switch. :
Program Scan exit = 0 (supply from input well) -

address of supply rcutine (23-3);

queue base (1,0) if direct supply.,

Exit thence to supply routine (which occupies the same
block as R592) with

B100 = Directory location (relative to start of BD)
of block to be filled
B101 = O if continue reading, non zero if end

B102 = Block label of block to be filled (digits 22-12)
program number (digits 8-2)
: rest zero
B103 = Peripheral number
B10T = Program number (digits 20-14). Other digits

irrelevant.
Subroutines:

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

B110 = Return address
B109 = block label (22-12)
Program number (8-2) (0 or current program)
PO =1 éoperand)
P 9 = 1 (do not change timer)

BExit to recover at re-entry address if block on drum
or if locked out, not program 0

0ot

Ctherwise to return address with

B109 = Page number of block
PAR = %4
b)  "Find directory entry of input block" entered ab (24/227) with
B110 = Current program number
B109 = Return address
B100 = 0

Exit (block allocated) with

B10T = location of current input block relative to start
of block directory.

B106  Altered

142464



R592/3

R592: continued

c)

"Amend free blocks" entered at -3(23/205) with

B110 = Return address
Exit to return address with B105-109 altered.

Temporary working space: B100 - 110

Notes:

Te

2.

Three half words in the current input block (2) (3) (4) hold
a) If supply from input well

(2) = block label of next block within supervisor area,
(22-12) remaining digits zero.
If current block is end of document or end of part
of document held in store, digit 23 = 1

(3) = Counter, number of blocks read (digits 23-3)
4y = o
b) If supply directly (e.g. from Ampex tape)
(2) = block label of next block in program area (22-12)
(= block label of current less *01).
_ Program number (8-2) rest zero
(3) = Peripheral no. (e.g. tape deck no. etc)
(4) = Address of SER to supply block, digits 23-3
Digits 0,1 = SER queue on which based
11 = Slow
01 = Tape etc..

These half words are up dated to the next block by R592, and
are assumed to be set up correctly in the first block of cach
stream.

The supply routine should set (4) to O normally, non zero if end
of document. It should also lock out the block involved in the
transfer until the block is available to the main program.

The local process switch is set for the program whilst the next
block is located, and is then reset from the master process switch.

The current block is lost and one added to the number of free
blocks if a block of input well in supervisor store,

Start addresses for the extracodes are both set to word 8 of the

new input block. This block is in core store on exit with the
P.A.R. set to the appropriate locked out block label.
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R593: Step output

Purgose:

R593/1

An SER in main store to pass to the output well a completed block
of output from an object program and to supply the program with a
When necessary the system output tape is activated or

new block.

the peripheral is restarted.

facilities for SER!'s.

Registers of Main Store: 64

Instructions obeyed:

Parameters Used:

Start

LS R | S B

Cross rcfercnces:

(2/203)
(3/203)
(6/203)
(5/203)
(5/201;
(35/203

5 2023

(4/ 5923
14/59o§
(1/630
(24 227)
1(2 ;
12/503
(1/251)
(2/700)
(4/247)
(42/599)
(1/263)
.3(1/269)
.1(1/470)
(72/596)
28
(2/253)

L L I T | N TR T B

OO

oo on

(2 592“
(3 592

33 to 58 when entered from object programs

9 to 34 when entered from SER's

(1) to (37)

Reason for spaces Block of output well
Bit in Output State Record denoting Idle (one digit) = 0.4
Monitor reason "Output exceeded" = 12.

of output within block = 8,0

End of output within block = 511

Block dircctory

Block timers

Page directory

Current program number
Re-entry address
Block location table
Program scan exit

( Location of link parameters in block

Output block label

Aquire block

Locate current output block

Call output to cores

Store location and lock out
Analyse output tape

Monitor

Reset full recovery switch and exit

An alternative entry provides similar

"Output state record" in private store of peripheral

OQutput recorder

Restart periphersl

Start output tape

Extracode working space for start

Extracode working space for end
Exit for output from SER
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R593s continued

R593/2

Connections with other routincs:

Entered at (1) from R592 when output block supplied by object program.

with B102
B103
B104
B100

= "Next block" )

= W"Counter As rccovered from current
= "Supply routine" output block

= 0.4

Exit to Program Scan by jump to (4/247) to reset full recovery switch.

Program scan exit zero or set to
a) Output recorder Digits 1, O = 00. M"Output recorder" entered
at (1/263) with
B101 = Block label of block produced in output well,
P 22-12. Rest zoro
B100 = 0.4 :
B102 = contents of word (13) of block (see notes)
B103 = Count of blocks less 1, digits 23-3
B104 = Contents of word (15) of block (see notes)
b) Start output tape. Digits 1, O = 01. "Start output tape"
entered with
B101 = Block label of block produced in output well,
p 22-12. Rest zero
B102 = Block label of previous block of document,
: p 22-12. Rest zero.
B103 = Counter of no. of blocks to go, digits 23-3
B104 = Contents of word (15) of block
B105 = Location in block directory relative to start of
directory of previous block, digits 12-2. Rest zero.
¢) Restart peripheral. Digits 1, O = 11 "Restart peripheral”

entered

B96
B101
B103

B104
B105

d) Private
BY6

B100
B101

B103
B105

with

= DBlock label of block produced in output well,
p 22-12. Rest zero.
Block label of previous block of document,
p 22~12., - Rest zero.

Counter of no. of blocks to go, digits 23-3
Peripheral stream (word (15) of block)
Location in block directory relative to start
of directory of previous block, digits 12-2.
Rest gzero.

onon

output control Digite 1, 0 = 11 or 01, Intered with

= Block label of block produced in output well,

P 22-12. p23 = 1. Rest zero

0.4

B102 = Contents of word (13) of block. 0dd if

first block; even if cnntinuation (see notes)
Peripheral stream (e.g. channel number)

Location on block directory relative to start of
directory of previous block, digits 12-2. Rest zero.

t
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) R593/3
R593: continued

Alternative entry at (37) from R253 with

B102, 103, 104 = contents of link word (13) (14) (15)
B100 = Working area of peripheral less *7 (digits 23 =
B96 Block label of new block, digits 22-12.

Rest irrelevant.

Exit to (2/253) with program scan exit set up as for entry (1)
B100 unaltered
B96, 103, 104 = new contents of link words (13) (14) (15)

Subroutines:

(a) Aquire block entered at (1/630) with

B101 = Reason for request (Output well)
B110 = Return address
Exit to re-entry address when block made available, after halting,
and finally to return address with
B105 = Directory location of new block relative to start
of block directory, digits 12-2
Block directory = block label, p 22-12. Rest 1.
B106 - 110 Bt altered.

(b) Locate current output block entered at (24/227) with

B100 = 0.4

B108 = *4

B109 = Return address

B110 = Current program number, digits 8 - 2

Exit with B107 = Directory location of current output block,
digits 12-2. Rest zero
B106 = Page number of block (digits 11-3) Rest zero
if in cores :
= Negative if on drum
If in cores, PAR set to %4
No other B register altered

(¢) Call output to cores entered at 1(2/590) with

B100 0.4 (output)

B101 Return address
Exit to program scan and thence to re-entry if block not in cores.
If in corss, exit to return address with

Full recovery switch set

i n

B100 = 0.4

B106 = Page no. of output block (current block of selected
stream), digits 11-3

B107 = Directory location of block relative to the start
of the block directory, digits 12-2

B110 = Current program number
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R593/4

R593: continued

(4)

)

(e)

(£)

"Store location and lock out" entered at (12/203) with

B108 = 0O (Supervisor block)
B109 = Block label, digits 22-12. Rest zero
B110 = Return address

Exit to return address with
Block location table = location of block relative to the
start of block directory (digit 12-2)
B105 ~ 110, Bt altered
"Analyse system output tape" entered at (1/251) with

B126 even
B110 = Return address

Exit to return address with

B109 = O if tape present, busy
non zero and even if tape not present

odd if tape present, idle. -

"Monitor" entered at (2/700) with

B126 odd
B100 reason  (output exceeded, = 12.6)
B102 return address

Exit to return address with B lines unaltered

]

Temporary working space: B96, B100 - 110, Bt

Notes:

1.

2

3.

O

Extracode working space in subsidiary store is reset by this
routine to the beginning and end of the new block.

One and only one of the various routines listed in the exit
conditions is entered on conclusion. The start of these routines
must be in the same block as R593 if B105 is required. BExit (a)
continues on the same SER base. The remaining exits change the
base, leaving the object program free to proceed.

If this is the first block in the output stream, output recorder
is entered. Otherwise the block is linked to the previous one

in store by setting the block timer of the previous block to the
block label (digits 22 -12), Digits 23 = 0 if this is a normal
peripheral stream, 1 if a fast stream, not using the system output
tape (e.g. a private Ampex tape). The remaining digits are zero.
The block timer of the new block created is set to zero. The
lockout digits are set to 2 if no output tape, 3 if output tape

in use.
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R593/5

R593: continued

—e e

4. After linking the block, a "private" SER may be entered e.g. to
control an Ampex taps. This ig omaly entered iT the block Himar
o’ the previous block is non-zmero (i.e° has been alvered vy the
tape control routine).

5. For nornal strecams, the output tape 1s analysed. If present and
busy no action is taken. If present and idle, it is activated
via exit b. If the tape is not present, the peripheral being
supplied (if known) is activated via exit c.

6. The course of action is dictated by the link words recorded in the
current block and copied and updated by R593. These contain the
following

(2/593): Digits 23 = 1 if rrivete (bypass output tape),
0 otherwise
Digit 0 =1 if 1st block of stresm. O otherwise
Digits 22-12 = block label of previous blocky, in
supervisor area (if digit O = 0)

(3/593):  If private, peripheral mno. (e.g. channel no,)
Otherwise = count of number of blocks permitted

(digits 23-3). The program is monitored
when ‘this reaches zero but after supplying
the new block. Thus moniter output may
continue into the new block. If this is
filled, standard monitor output may extend
into another new block.

(4/493) ¢ If private, address of SER to deal with output,
digits 23-3. Digits 0, 1 = SER queue rumber.

Otherwise, = 0 if not coupled to peripheral
= private store of peripheral otherwise.

It is assumed that these are set up initially when the output stream
is defined. They occupy three half word in the output block in
addresses 0, 7.4, 6.4 respectively. :

Te The alternative entry at (37/593) is used by SER's to set up the

same exit conditions as described above, entry and exit being
via R253 (which loads and unloads link words from B registers).
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R594/1
R594: Use tapes as slow peripheral

Purposes To arrange input and output vie direct magnetic tapes in
conjunction with input-output extracodes. The information is
assumed arranged within each block as for peripheral input-
output blocks.

Registers of main stores 44

Instructions obeyed: Input : 15

Output s Around 26 per block plus subroutines
(see below)

Parameters used: (1) to (19)

Cross references:

(6) = (2/203) Block directory

(1) = (3/203) Block timers

(8) = (4/203) Program store directory

(9) = Varisble tape directory

(10) = (5/201) Re-entry

(11) = 1(16/421) Order to tape queue

(13) = 6(14/317) Lose block (alternative entry)
(143 =-3(23/205)  Accumulate free blocks

&15 = (1/216) Assign tape exit

16) = (12/203) Store location and lock out
(17) = (35/203)  Block location table

(18) = (1/202) Program scan

(19) = Output controller s Private tape free

Conmnections with other Routines:

Entered at (1) via R592 via Program scan exit with
B100 = Location of block to be filled relative to
start of block directory, digits 12-2. Rest zero

B101 = 0 if continue input
Otherwise non zero if end of document on
previous block.
B103 = Absolute deck number, digits 7-3. Remainder zero
B107 = Program number, digits 20 - 14.
Remainder irrelevant
B102 = Program number, digits 8 - 2

Remainder irrelevant

Exit:s To enter to tape queue at 1(16/421) with re-entry address set
B100 = deck number
B101 = program number 21-15
directory location of block relative to start of prograr
area, 13-3. digits 23 = 1. Remainder zero
B104 = *¥000606 (Read forwards)
Exit thence to program scan.

|

t

1.2-64



O

O

| R594/2
R594: continued

Entered at (2) from R593 via program scan exit with

B9 = Dblock label of block produced in
supervisor area, digits 22-12.
digits 23 = 1 if normal
23 = 0 if last block of document
Remaining digits irrelevant

B102 = digit O = O (continuation)
1 (start)
: Remaining digits irrelevant
B103 = deck number, absolute, digits 7-3
B105 = 1location in block directory (relative to start

of block directory) of previous block produced
(in Supervisor area), digits 12-2,
Remaining digits zero.

Exits a) When last block concluded, to output controller at (19)
with B100 = Deck number, digits 7-3

b) Normally : To program scan when no more blocks to be
transferred.

Subroutines:

a) "Lose block" entered at 6(14/317)

B100 = Return address
B105 = Directory location of block relative to start of
block directory.

Exit to return address with B101-103 unaltered

b) "Accumulate free blocks" entered at -3(23/205) with

B110 = Return address
Exit to return address with B105-109, Bt altered

c) "Store location" entered at (12/203) with
B108 = 0 (Supervisor block)
B109 = block label, digits 22-12. Rest zero
B110 = return address

Exit to return address with directory location of block
relative to the start of the block directory in block location
table. B100-104 preserved.

d) "Assign tape exit!" entered at (1/216) with
B100 = deck number
B110 = return address from R216
B109 = exit address after tape transfer, digits 23-3.
digits 2-0 = 1

Exit to return address in B110. B100 - 105 preserved.

wou
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| R594/3
R594: continued

e) "Order to tape queue" entered at 1(16/421) with re-entry
address set in case of halt for full tape queue

B100 = deck number, digits 7-3
B101 = block label, digits 22-12. Rest zero
B104 = %2006054 (Write + oxit at end of transfer to

supervisor).

Exit to program scan. Eventual exit to assigned address with
B100 = deck no.

1.2.64
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R595.

R305 Input extraccdes,
Purpose To transfer characters from the input well to the
main programme, Includes extracodes 1050, 1051,
1052, 1053, 1054, 1056, 1057.
Registers of fixed store 193 excluding initial jumps,

Entries at

Parameters in

(40)  for extracode 1050

o s
<?;5}) X e iggg
(1) te te 1054
(20) it te 1056
(21) " e 1057

subsidiary store

Subroutines

R590,

R501.

(70) bits 23-3 contain number of currently selected
input stream,

bits 2~0 contain zero,

(71)  contains a copy from the input well of the half
word currently being unpacked, The next character
due to be passed to the main programme is at
the most significant end,

(72) bits 23-3 contain an address in this routine
depending on the position within a
record of the half word which is due
to be unpacked next,

bits 2-0 contain bits depending on the position
within a half word of the character
which is due to be passed to the main
programme next,

(73) bits 23-3 contain an address in this routine
depending on whether there is a
carriage control character at the end
of this record, or whether the record
continues elsewhere,

bit 0 = 1 if the record currently being transferred

to the main programme is a binary
record,
(74) contains the V-store address of the reader from
which the input criginated,
75) contains the address of the next half word in the
input well.
76) contains the end address of the current record.

Intered after non-equivalence to call the current input
block to cores. (Entered with 1l.s, octal digit of B126
containing zero) Return to address in Bgj,

Entered from extracode 1050 ‘Select input stream'
when the newly requested input stream number does not
correspond with the present input stream number,
Return to address in BQ7 with (70) to (/6) replaced
with values appropriate to the new input stream,
If this is the first time the stream has been selected
then3

(76) contains the same as (75):

(72) contains the address (14/595) 0.7% -

(70) bits 23-3 and (74) are set appropriately,
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R505 continued,..

R502, Entered after a zero separator has been encountered
(indicating the end of information in the current
block) and the main programme requests still more
characters, .
Returns to address in B9y with (75) and (46) containing
address of first separator in new input block,

Note These extracodes cause non~equivalence in interrupt
control if the current input block is not in core store,
Before doing this, B120 is copied into the half word of
subsidiary store labelled (79) and the cause of
interruption can be checked by comparing thesc two
registers. If equal, cxtracodo control should be
resuned at this address.

Working space
Extracodes 1050 Bgi, Bg5 to Bg7, Blig

1051 Ba only,

1052 Ba only,

1053 Bg4 to Bg7, D119, Ba

1054 BG4 to BG7, B1ig, Ba

1056 B9l to B9y, Blig, Ba ) Also extracode

1057 Bgi to B97, Biig, Ba ) working space in
subsidiary store,

Ixit on extracode control

Extracode 1050, 1053 and 1054 can be used as subroutines
of other extracodes provided the return address is set
in Bi27 and has bit 23 = 1.

Extracodes 1050, 1057 cannot be used in this way,

Extracodes 1051, 1052 are trivial one order extracodes and
can be copied into other extracode routines if required,

Entrv and Exit conditicns ares

10503 Enter at (41) withs
Bo1 containing number of input stream required,
B127  containing return address (Bit 23=1)
Exits in extracode control to address in B127
Uses Bg1, BO5 to B97, Bi27.

1053% Entcr at (45) withs
B1z7  containing return address for internal code
(bit 23=1)
Roi containing return address for binary.
Exits in extracode control {o addresses in Bi27 or BJi,

Uses Bgi, B94 to BgY, B127,

1054: Enter at (1) withs
Biz7 containing normal return address (bit 23=1)

o1 v return address at end of rccord,
Exits in exiracode control to addresses in B127 or Bgi
withs

Bo4 containing character in bits 5-0

Uses Bgl, BQ4 to BG7, D127,
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R560,

Parametiers in

R500 Output extracodes,
Purpose To transfer characters from the main programme to the
O output well, Includes extracodes 1000, 1001,
S 1062, 1064, 1005, 1066, 1067,
Registers of fixed store 189 excluding initial jumps,
Entries at (60) for extracode 1060 ‘
. (43) te e 1061
(44> '* ' 1062
(1) " e 1064
(45) L1t (R ] 1065
(zo) ! it 1066
(21) ! " 1067

subsidiary store

. ———— ey

O

Subroutines

0

(70)

1)

(723

(73)
74)
(75)
76>

RBEQO

R593

L)

bits 23=3 contain number of currently selected
output strean,

bit 0=0 if current selection is internal code,
=1 if binary,

contains the half word currently being packed, The

next available charcter space in this half word is

at the m.s. end, The last available character

space contains 4,0 until it is overwritten by the

last character,

contains the address in the output well reserved

for the separator at the beginning of the record

which is currently being filled,

contains the count of complete records sent out

by the main programme so far,

contains V=store address of the output peripheral

which is to be used,

contains the address of the next half word space

in the output well.

contains the end address of the space in the

output well,

Entered after non~equivalence to call current
block to cores, (Entered with 1,3, octal digit of
B126 containing 4)

Returns to address in BY7,

Entered from extracode 1000 'Select ouiput stream!
when the newly selected output stream number
does not coincide with present output stream
number, S

Returns to address in B9y with (70) o (76)
replaced by values appropriate to the new

output stream, If this is the first time this
stream has been selected, then:

(72) contains the same as (75)

(73) containo zeros

(70) bits 23 to 3 and (J4) are set appropriately,
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R500 continued,..

R504 ¢ Entered when the end address of the space in the
output well has been reached.
(~> Returns to address in Bg7 with new values set
- in (45) and (76)

Note These extracodes cause non-equivalence on interrupt
control if the current output is not in core store,
Before doing this B120 is copied into the half word
of subsidiary store lahelled (79/505) and the cause
of interruption can be checked by comparing these
two registers, If equal, extracode control should
be resumed at this address,

Working space
- BExtracode 1000 Bgi, Bo4 to Bg7, B11lg, & first half
word of extracode working space in

subsidiary store,

e 1061 Ba only,

vt 1062 Ba only,

ve 1064 Bg4 to Bg7, Bl1Q,

re 1065 Bog4 to BG7, DB1ig.

v 1060 DBgi to Bg7, B11g, Ba) Also extracode
v 1067 Bol to BgY7, Biig, Da) working space in

subsidiary store.

Exits on extraccde control
Extracodes 10060, 1004, 1065 can be used as subroutines of
other extracodes provided the return address is set in D127
<:> and has bit 23=1. '

Extracodes 10066, 1064 cannot be used in this way.

Extracodes 1001, 1002 are trivial one-order extracodes and
can be copied into other extracode routines, if required,

Entry and exit conditions arei

1060 ¢ Enter at (61) withs
Bol containing number of output stream required,
B127 containing return adcdress (bit 23=1)
Exits in extracode control to address in B127,
Uses Dgi, BG4 to By, Bi27 and first balf word
of oxtracode working space in subsidiary store,

1004 s Enter at (2) with:
Bg4 bits 5-0 containing character for output,
bits 23-0 ve Zero,
B127 containing return address (bit 23=1)
Exits in extracode control to address in B127.
Uses Bg4 to Doy, Biz7.

1065 : Enter at (43) withe
Bg4 bits 5-0  containing character for output,
(ﬁ) bits %3-0 vt ZCro,

Blz7 containing return address (bits 23=1)
Exits in extracode control to address in Bi27

Uses By4 to Bg7, Blz7.
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R5G9
Purpcse

Private store

Working space

Miscellianeous

R599.

Working space for peripheral routines.

No programme is obeyed, This routine number is used
only for convenience in specifying the private store
and working space usced by peripherals,

The addresses (50) to (68) are successive half words
of (subsidiary) coxo stove, addressed relative to the
first half word,

(68) = 0,0 : contains V-store address of peripheral (less*0)
(66) = 0.4 ¢ contains return address when input/output
' finished or information on reason for return
has been made,

(6o) = 1.0 : contains starting address (less *7) of
input/output buffer,

(61) = 1.4 @ contains end address (less *7) of
input/output buffer,

64) =2.0 : contains address of next space available in
store (input); address of next character to be
output from store {output)

(65) = 2.4 : contains end address of store (reserved block
number less *7)

(6z) = 3.C : contains next address in buffer (less *7)
for interrupting routines,

7)) = 3.4 ¢ contains next address in input/output buffer
for P.E.R's (less *7)

(36) = 4.0 : contains address (less *7) reserved in store
for next separator (input)j number of
characters remaining in current record (output)

(51) = 4.4 ¢ contains infcrmation on present state of M
peripheral.

(32) = 5.0 : contains information on code conversion
required, !

(50) = 5.4 ¢ uscd for test *** (input)} contains carriage
control character at end of current record:
(output)

(53) = 6.0 : contains information on action required when

a punching fault is detected by an input f
peripheral,

(80){21)(g0) (g1) (92} three half words, Used during a P.E R.
to augment the B lines available, Contain no userful ‘

information when the P,E.R. iz finished,

constants

3

i}

stariing address in svbsidiary store table where
peripharal private store addresses are stored,
(6) = nmber of such addresses in the table,



