




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The plotter holds up to 120ft. of paper so that many curves may be drawn between
successive re-loading of the device. There are sprocket holes down both sides
of the paper to facilitate accurate positioning. There are no perforations nor .
any other phusical divisions across the paper, so it would be possible to use the -
entire paper supply for one continuous picture.

Paper is fed from a supply reel, over a drum, and onto a take-up reel. The
paper may also be allowed to hang over the front so that the graph or figure
drawn may be seen. Above the drum, on guides parallel to the drum axis, runs
a carriage upon which rides a pen. The pen may be lowered onto the paper or
raised from it. The pen carriage may be moved across the paper, but not along
it. Very small paper feed movements are possible. When the pen is lowered,
drawing is achieved by combining pen carriage movement and paper feed.

Paper feed may take place in either direction as required, which is a most
useful feature of this type of plotter and one which makes it fundamentalty
different from other output devices, e.g., a line printer.

5-2 Principles of Control The plotter is a digital incremental plotter,
i.e., commands for pen carriage movcment and paper feed are of the type
""move a single step from the present position".

The step size is fixed for any one model of the plotter, and is the same size for
paper feed and for pen carriage movement.

A single command may be used to achieve either paper feed, or pen carriage
movement, or simultaneous paper and pen carriage motion thus giving a true
diagonal movement of the pen across the paper.

Hence when the pen is lowered, one plotter command may draw a (Short) line
in any one of eight standard directions each separated by 45° (N.B. a "diagonal"
cemmand produces a line of V2 times the step size quoted for the model.. The
thickness of the line drawn is of the same order as the step size so that virt-
ually a pure curve may be drawn.

Thge plotter is connected to KDF 9 via an eight hole paper tape punch buffer.
A switch is provided to connect the buffer to either the paper tape punch or the
plotter. If the switch is set to the plotter the instruction PMBQq; (where Cq
contains the device number) will set the test register.

Commands to the plotter consist of 6 bits. Since this is the same size as char-
acters sent out to other KDF 9 peripherals, plotter commands can be sent out
in the normal manner using the instruction POAQq; (Cq has device number, Iq
and Mq have the low and high core addresses respectively). EM(758) will cause
a peculiar pen movement and will not terminate a transfer.

6-3 Plotter Commands = The eleven types of command which may be sent
to the plotter and their effects are listed below. - No other characters may be
output to the plotter since the effect is unpredictable.
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Command Code

000 000 Dummy-no effect.

100 000 Pen raise.

010 000 Pen lower.

001 000 Move pen carriage left (+Y).

000 100 Move pen carriage right (-Y).

000 010 Feed paper forward (+X).

000 001 Feed paper back (-X).

001 o010 +Y and +X together

001 001 -Y and -X together } true diagonal

5-4 Use of Algol The plotting of graphs is slow, being 200 commands

per second, consequently it is recommended that commands should be output
to an "off-line'"" magnetic tape for subsequent plotting.

There are organisation difficulties to be overcome when using the plotter, e.g.,
ensuring that one graph does not extend so far as to overlap the previous one on
the paper. To prevent such calamities it is recommended that the plotter is only
used with "KDF 9 Algol". For detailed usage the reader is referred to "KDF 9
Graph Plotter Users Manual".

6- The KDF 9 Disc File - Users Description

6-1 Physical Properties The KDF 9 Disc file Unit contains a number of
magnetically coated discs (31" diameter) mounted on a vertical common shaft,
rotating at 1000 r.p.m. There are 16 discs in the unit for storage, plus a baffle
disc at top and bottom used for control purposes. Information is stored in
circular tracks on both sides of the storage discs.

Access to the recording surfaces is by means of rigid sets of read/write heads
mounted on movable positioners. There is one positioner for each disc. Each
positioner carries 8 read/write heads, 4 above and 4 below the disc, thus allow-
ing 8 tracks on a disc to be accessed without moving the positioner. The po-
sitioner can be moved into any one of 64 positions thus giving 512 tracks on each
disc.

In order to reduce the effects of the large differences in the speed of the disc
surface between the innermost track and the outermost track, the disc surface
is divided into tw zones, an inner and an outer. There are equal numbers of
tracks in each zone.

Each track is divided into distinct sectors; there are 16 sectors in an outer zone
track and 8 sectors in an inner zone track.

Each sector will contain 40 KDF 9 words, and is preceded by an address header
to identify the sector.
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The storage capacity is therefore organised as follows:

1 Sector = 40 words

1 Inner track = 8 sectors = 320 words

1 Outer track = 13 sectors = 640 words

1 Position = 4 outer tracks + 4 inner tracks = 3840 words
1 Disc = 64 positions = 245, 760 words

1 Disc file = 16 discs = 3,9432, 160 words

Transfer of information to the disc is in multiples of 40 words (1 sector), any
unused part of a sector being written with zero words. Transfer from the disc
is also in units of 1 sector, and will cease when the area of main store given in
the usual way via a Q store is filled. It is not possible to move the positioner
during a transfer: the largest block of information transferable is therefore
640 words.

The disc file is a restricted device (as it is shared by all levels in a time-
sharing machine) and access can only be obtained via the Director program,
using a set of OUT instructions.

The speed of 100 r.p.m. gives approximate transfer rates of:-

Outer zone 85,000 characters/sec (10,600 words)

Inner zone 42,000 characters/sec ( 5,300 words)

The time to move a positioner varies, dependent on actual movement, but
average figures are:-

Access record in adjacent track : 156 millisecs

Access any record : 231 millisecs
Worst case access time : 367-5 millisecs.
6:2 Users Aspects From the user's point of view, it is essential that he

should have control over the movement of the positioners to allow some measure
of optimum usage. Director therefore allocates space on the disc file to a user
in units of complete discs, up to a maximum of 8 for one program. As the

16 positioners move independently one of the other, there is no inter-action
between two separate programs.

To minimise the movement of the positioners, it is better to use what is known
as "cylindrical addressing' over several discs rather than to use the discs in
serial order. The cylindrical addressing technique involves working down
from one disc to the next with all the positioners in similar positions until all
discs allocated have been used: then all positioners are moved to the next cyl-
inder.

To reduce the effort required on the part of the user, the concept of ""logical

blocks" is introduced. The program claims a set of discs, and thereafter
refers to the logical block by number. Director translates the number into the
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actual disc address before initiating the transfer. For each logical block, a
record is kept by Director of whether any part of it has been written to: if

an attempt is made to read from a logical block that has never been written,
Director will give a failure without having to read an unwritten area. It is not
possible to keep this check at sector level, so the writing of part of a logical
block will allow the subsequent reading of any or all parts of it, with a risk
of a catastrophic parity error. It is advisable to use the disc only in units of
logical blocks to reduce this possibility.

The numbering of logical blocks is in the order:-

0-3 First disc, outer zone

4-5 First disc, inner zone

6-9 Second disc, outer zone

10-11 Second disc, inner zone

12-15 Third disc, outer zone etc.

The positioners start from the outermost track.

The relationship between logical block number (b), position (p), disc used (d)
and head used (h) for a set of D discs are:-

L gives p (integer quotient)
6D - :
+r * (integer remainder)

= gives d (integer quotient)

6 +h (integer remainder)
If 0 <h <3, an outer zone head is used
If 4 <h <5, an inner zone head is used

Each logical block is divided into 16 sectors of 40 words each. Any transfer can
specify any sector as the starting point, provided the transfer does not extend
beyond sector 15. As the length of the transfer is specified in the usual way (low
and high addresses in a Q store format word) there is a relationship between the
starting sector and the addresses.

For a valid transfer,
Start sector no. <16 - (high address - low address + 1)/40
i.e. There are 6 logical blocks for each position

384 logical blocks on each disc.

6.3 Claiming of Discs - OUT 44 Any users may at any time have two sets
of discs allocated to his program, providing the total number of discs allocated
to a single program at any time does not exceed 8. The two sets are known as:-

"(8) the FIRST set - that which was claimed earliest
(b) the SECOND set - that which was claimed latest.
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Note that the subsequent deallocation of the first set will promote the other.

Discs are claimed using OUT 44; i.e., by obeying the instruction OUT when: -
N1 contains the integer + 44

N2 contains the integer n (to claim n discs)

The integers in N1 - N2 will be removed by Director whilst obeying the OUT;
instruction.

The sequence of instructions:-

SET + 5; SET -+ 44; OUT; SET + 3; SET + 44; OUT;

will claim 2 sets of discs, the FIRST has 5 discs and the SECOND has 3 discs.

6-4 Deallocation of Discs - OUT 456 Discs can only be deallocated in
SETS: the integer placed in N defines which set is to be deallocated.

Deallocation is performed by OUT 34, i.e., by obeying the instruction OUT:
when:

N1 contains the integer 45
N2 contains wither zero to deallocate the FIRST set or the negative integer -1
to deailocate the SECOND set.

The integers in N1 and N2 will be removed by Director whilst obeying the OUT;
instruction.

Note that deallocating the FIRST set promotes the SECOND set: since only one
set is now allocated, it becomes the FIRST in all subsequent operations.

A failure will occur if an attempt is made to deallocate a set of discs not pre-
viously claimed by OUT 44.

@5 Select Disc Set - OUT 43 Any transfer to or from a disc does not in
itself define which of the two possible sets is the correct one to use. OUT 43 is d
designed to define which set is currently used.

The instruction OUT: when

N1 contains the integer + 43
N2 contains either zero for the FIRST set or the negative integer -1 for the
SECOND set.

defines which set of discs is to be used for all data transfers until a further
selection is made.

The instructions: -

ZERO; SET + 43; OUT;
prime Director to use the FIRST set of discs until further notice. The integers
in N1 and N2 will be removed by Director whilst obeying OUT;
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Director is initially primed to use the FIRST disc set; if this is the only set
claimed, there is no need to use the Select option, but an unnecessary use will
not cause a failure.

6-6 Write Data to Disc - OUT 41 The maximum size of transfer permitted is
640 words (1 logical block), and this implies starting at sector zero. If the start

is not at sector zero, the size is reduced by 40 words for each missing sector.

In the general case, for a start at sector S where 0sS <15,

Block length <40 (16-S) words

The write is performed by obeying the instruction OUT; when:-
N1 contains the integer + 41

N2 contains the parameter word

The parameter word (basically in Q store format) contains .

DO0-11: logical block number

D12-15: Starting sector number within block

(these two share the COUNTER part in Q store format)
B16-31: lower address of main store (Increment)
D32-47: Higher address of main store (Modifier)

Note: Counter = 16 x (logical block number) + starting sector no.
Disc must be claimed using OUT 44, before this instructions is obeyed.

If the main store area defined is not a multiple of 40 words, the remaining part
of the partly filled sector will be filled with zero words.

A failure will occur if the transfer will extend beyond sector 15.

Example V0 = Q 86/AY0/AY63;

SET +1; SET + 44; OUT; SET + 1; SET + 44; OUT;

SET - 1; SET + 43; OUT;

VO; SET + 41; OUT;

This will: -

(a) Claim 2 sets of discs (1 disc only per set)

(b) Select SECOND set

(c) Write YO-63 to sectors 6'and 7 of logical block 5 on disc set 2, and pad out
with 16 zero words (86 =5 x 16 + 6). :

6.7 Read Data from Disc - OUT 43 The maximum size of transfer per-
mitted is 640 (1 logical block) and this implies starting at sector zero. If the
start is not at sector zero, the maximum length is reduced by 40 words for each

Page 308



missing sector. In the general case, for a start at sector S where 0 S 15
Block length <40 (16 - S) words

A read is performed by obeying the instruction OUT; when:

N1 contains the integer + 42

N2 contains the parameter word

The parameter word (basically in Q store format) contains: -

DO0-11: logical hlock number

D12-15: Starting sector number within block

(thcse two share the COUNTER part in Q store format)
D16-31: lower address in main store (Increment)
D32-47: Higher address in main store (Modifier)

Note: Counter = 16 x (logical block number) + starting sector number.

Director will check that the number of words requested (high address - low
address + 1) does not extend byond the end of sector 15 of the logical block:
a failure will result before readin the disc if this check fails.

A catastrophic disc parity failure in Director is liable to occur if an attempt is
made to read a sector that has not been written by the program concerned.

Out 44 must have been used to claim a disc before OUT 42 is obeyed.

Example
VO = Q80/AY0/AY63Y;
V1 = Q86/AY128/AY169;

SET + 1; SET + 44; OUT;
VO0; SET 41; OUT;

V1; SET + 42; OUT;
This will:

(a) claim 1 disc for the first set
(b) Director assumes FIRST set in the absence of specific directives

(c) Write 640 words to logical block 5.

N.B. The programmer never knows which actual disc(s) have been allocated to
him. Therefore, he cannot assume anything concerning the information he will
find there. This means that, once a logical block has been written, any sector in
it is available for reading or writing only until the disc containing the logical
block is deallocated.

(d Read 42 words from sectors 6-7 of logical block 5: the remaining 38 words
of sector 7 will not be transferred.
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6-8 Write Programs to Temporary Program Space on Disc - OUT 46
This will write a single program block to a suitable place on the FIRST set

of discs claimed by the program. One set of discs must be claimed before
attempting to write programs, but the read, write or select options (OUT 41,
42 or 43) must NOT be used prior to any use of this facility. The space avail-
able for programs is closed immediately a read, write or select operation is
initiated.

The program is assumed to be in standard binary format - a B block of 8
words with a standard filler word in word 8, and one or more C blocks with
filler words in the last word of all except the last (just as on paper tape).

The first occurrence of OUT 46 is assumed to relate to a B block: this is
written to the disc, and the filler word remembered, to allow Director to
compute the length of the next C block.

The next occurrence of OUT 46 is a C block: Director already knows its length,
and whether it is the last C block or not (from the previous filler word), so it is
written, starting on a sector boundary. )

Note: -that for all C blocks, ONE SPARE WORD is required by Director pre-
ceding the block: this will be changed in the Program area by Director.

The parameter for OUT 46 is the address of this spare word: it should NOT
however be included in the block defined by the filler words, as it will not
appear when the program is subsequently loaded.

Note that the filler words relate to the location of the program when it is sub-
sequently loaded: the parameter for OUT 46 relates to the current location
which may be different.

The instruction OUT; obeyed when: -

N1 contains the integer + 46
N2 contains a store address

will: -

(a) on first occurrence, or on the occurrence following the writing of the last
C block of the previous program (defined by marker in filler word), write a B
block of 8 words starting from the location specified in N2, and use the 8th word
as the next filler.

(b) on other occurrences, write a block of length (final address) - (initial add-
ress) + 2 words starting from the location specified in N2. The initial and final
addresses are obtained from the filler word of the previous block: the last word
written is assumed to be filler word for the next block, unless this is the last

C block of the program.

The integers in N1, N2 will be removed by Director whilst obeying OUT 46.
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Note that the maximum length of a C block is limited to: -

(a) For first C block - 3758 + 1 (filler) + 1 (spare)
(b) For last C block - 3839 + 1 (spare)
(c) For other C blocks - 3838 + 1 (filler) + 1 (spare).

For cfficient use of disc space, the maximum size possible should be used.

Each C block written will then occupy 6 logical sectors - the reduced size of

the first C block allows space for the B block and some control information used
by Director. Thus if N program C blocks are written to the disc, using the rules
given above, 6N logical sectors will be occupied.

The program will then have 384D-6N logical blocks left for data, on a set of D
discs.

However, to make data transfers easier, the block called logical block zero by

. the program will be stored following the program space: a correction factor
will be added by Director to put logical block zero into the next available po-
sition, that is an exact multiple of 6, to make the timings still predictable. The
only problem left for the user is to ensure that the number of logical blocks used
does not exceed the limit given above.

It is possible to read the program back from this disc using data transfers - the
adjustment to logical block numbers makes it impossible, However, an OUT 1;
instruction to Director, with the program identifier having a U in the third char-
acter position (U = User program) will cause a program in temporary program
space to be loaded and entered.

When the program that loaded other programs to the disc using OUT 46, or any
of its logical successors called in by OUT 1, terminate via OUT 0 or by a fail-
ure termination, the temporary program space is deallocated, and will not be
available to. any other program.
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Table for calculating addresses for OUT 46

First Block General Last Block Example
(problem below)
No. of words to write

L. L L L 8183 4425 587
First word used at E E E E 8 3766 7604
First word now at Y Y Y Y 1 3759 17597
Filler address (low) E E E 8 3766 7604
Filler address (high) E + 3758 E +3838 E+L-1 3766 7604 8190
Final word written/block Y + 3758 Y+3838 Y +L-1 3759 7597 8183
Parameter address Y-1 Y-1 Y-1 0 3758 7596
Next L L - 3758 L -3838 0 4425 587 0
Next E E + 3758 E + 3838 - 3766 7604 -
Next Y Y + 3758 Y +3838 - 3759 7597 -

Notes: L is the number of words of program still to write at each stage

E is the address to be occupied by the next word to be written when the program
is obeyed

Y is the address currently occupied by the next word to be written

Filler addresses are those to go in increment and modifier positions of filler
word.

Parameter address is the address required in N2 for OUT 46 - the spare word
for Director use.

Final word written is the one that is to contain the filler word (it will require
special treatment).

Example (refer to example in table above)
A program is in store, with its B-block in locations YBO to YB7, and the body
in locations Y1 to Y8183,

It is required to write this to the disc, with fillers to put the body into locations
ES8 to E8190 (the B block must as always go to E0 to E7).

V0 = Q -1/8/3766; first filler, 3759 words

V1 = Q - 1/3766/7604; second filler, 3839 words
V2 = Q 0/7604/8190; third filler, 587 words

SET +1; SET + 44; OUT; claim disc set.

Vo0; = YB7; store filler for first C block
SETAYBO; SET + 46; OUT; write B block

Y 3759; preserve word of program
V1; = Y3759; replace by second filler
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SET AY0; SET+46; OUT; write first C block

=Y31759; replace program word
Y7597; preserve word of program
V2; = Y7597, replace by third filler

SET AY 3758; SET + 46; OUT; write second C block

=Y 7597, replace program word

SET AY 7596; SET + 46; OUT; write last C block

SERO; SET + 43; OUT; close program space.

7 Miscellaneous Instructions relating to Input/Output

TLOQq; Will cause the Test Register to be set if any part of the

BUSYQq;

INTQq;

MANUALQq;

area of main store area defined, as usual, by the incre-
ment and modifier positions of Qq, is locked out. The
counter of Qq is ignored.

will cause the Test Register to be set if the device spec-
ified in the counter position of Qq is still busy. This can
be useful to the programmer, enabling him to program
to perform other operations until the device is once
again available.

(called "interrupt if busy" is intended for time-sharing
machines only), causes Director to be entered (thus
allowing a lower level program to be obeyed) if the de-
vice specified in the counter position of Qq is busy, but
on return to the program does NOT try to obey the same
instruction again. The program will continue when any
one of its devices ceases to be busy. As it moves to the
next instruction, all devices can again be inspected using
BUSY to find which to use next.

An example of BUSY and INT where the program uses
three devices is

1. BUSYQ1; J2TR; (PRINT)QL;
2. BUSYQ2; J3TR; (PRINT)Q2;
3. INTQ3; JITR; (PRINT)Q3;

In this arrangement if devices C1, C2, C3 are all in use
then after INTQ3 Director is interrupted and another pro-
gram until ANY one of C1,C2 C3 are free when control
returns to this program and J1TR is obeyed.

sets the device whose number is in the counter of Qq into
an already state (i.e., under operator control), which
prevents ANY further operation on that device from start-
ing until manual reset. It does not, however, stop an
operation already started.
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8- POEQq and POFQq (MGAPQq & MWIPEQq) on 1081 Magnetic Tape
Decks ONLY
These rules do NOT apply on the other taypes of tape desk.

It may sometimes.be essential to overwirte one block on a magentic tape during
an updating sequence, rather than rewrite the complete tape. This is possible
provided the tape originally written in a form to allow overwriting, and certain
rules are obeyed. The derivation of these rules involves many factors in the
engineering of the tape system - they will only be stated here without any attempt
to justify them.

The two instructions required if overwriting is to be possible are:

MWIPEQq; Write a gap on tape equivalent in length to a block of m
words, when m is given in the modifier of Qq.. Over-
writes previous contents of tape.

MGAPQq; As for MWIPE but the erase will stop BEFORE the tape
stops, thus complete removal of previous information is
not possible. For this reason the tape MUST always stop
in a gap previously made using MWIPE.

An unchanging rule for the use of these instructions is "Use MWIPE only when
first writing a tape, use MGAP in all subsequent overwriting instructions",

The lengths of the gap required are functions of the mechanical features of the
tape system are also of the length of the block being overwritten. The values to
be used are:-

g =0-11B+8
G = 3g+60

Where g is the gap for MGAP
G is the gap for MWIPE
B is the block length in words.

It should also be noted that overwriting of every block on a tape is not allowable:
a sentinel block (of any length) must be written before each block that may be
overwritten, to provide a reference point from which to start the overwriting
operation. Such sentinel blocks can with profit contain a block number, to ensure
that the correct block is about to be overwritten.

The normal sequence of events for overwriting a tape (ignoring all checks etc.
for the purpose of illustration) is:-

(a) First writing:

MWQq write fixed sentinel block
MWQq; write block for subsequent overwriting
MWIPEQq; write gap of (3g+60) words
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(b) Subsequent overwriting:

MFRQq; . read sentinel block to check position
MWwWQq; overwrite block
MGAPQq; write gap of g words.

If the block to be overwritten is the first on the tape (i.e., the label block of
up to 16 words), the values used may vary to allow for the increased delay on
writing from BTC.

The sequences are:-
() Write label (for subsequent overwriting) before writing new tape

MRWDQq; rewind tape
MWQq; write label
MWIPEQq; write initial gap of 526 words

{b) Read existing label, leave space for overwriting then write reset of tape
MRWDQgq; rewind tape

MFRQq; read label (or skip over it)
MWIPEQq; write gap of 542 words.
(c) Overwrite label without rewriting tape
MRWDQgq; ' rewind tape

MWQq; overwrite label

MGAPQq; write gap of 232 words.

The programmer is advised.

(8) not to use these two instructions if there is the possibility that his magnetic
tape may not always be run on 1081 deck.

and
(b) to only use them if the effect cannot be obtained by other instructions.

9. Other Devices
Programming details for the other peripheral devices will be included in this

appendix at a later date.
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APPENDIX 7 PROGRAMMING FOR TM 4 ON KDF 9

1- 1.B.M. Magnetic tapes are of two types, binary tapes which are
written with ODD parity and alpha-numeric tapes which are written with
EVEN parity.

1-1 Binary tapes are recorded and read using the following instructions:-
(ODD parity)

1-1-1 Forward Read MFRQq PIAQq 124 2q, 0

1-1-2 Backward Read MBRQq PIEQq 126 2q, 0

1-1-3 Write MW Qq POAQq 130 2q, 0

1-1-4 Write Tape Mark MLWQq POCQq 130 (2q+1), O
1-1-5 Forward Skip MFSKQq PMAQq 134 2q, 0

1-1+6 Backward Skip MBSKQq PMEQq 136 2q, 0

1-2 " Alpha-numeric tapes are recorded and read using the following

instructions:- (EVEN parity)

1-2-1 Forward Read "to Group Mark" MFREQq PIBQq 1252q, 0
1.2.2 Backward Read '"to Group Mark" MBREQq PIFQq 127 2q, 0
1-2-3 Write GROUP MARK MWEQq POBQq 131 2q, 0
1.2.4 Write Tape Mark TAPE MARK MLWEQq PODQq 131 (2g+1), 0
1-2-5 Forward Skip Even Parity - PMKQq 134 2q, 4
1:2+6 Backward Skip Even Parity - PMLQq 136 2q, 4
1.3 The Erase, Rewind and Test instructions are identical for both types

of tape and are identical to - and have the same effect as - the KDF 9 1081
tape system.

2 The 1.B.M. Tape Mark is a one character block, the character being
17(8) with even or odd parity as appropriate.

2:1 This is produced by the user code Write Last Block instruction.
The Q store specified must contain the device address and an initial and

final address. The initial and final address have no significance but must
be present; they may canveniently be those relating to a previous transfer,

2:2 The tape mark is read as a black and overwrites the first word of the
main store as specified by the initial address.

203 The instruction MLBQq (PMCQq) test for the tape mark having

been read in the forward direction only. Tape marks are not read in the
reverse direction.
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3- The I.B.M. Group Mark (character 77g) terminates alpha-numeric
transfers (EVEN Parity) in a manner analogous to the KDF 9 End Message
character.

3.1 On I.B.M. systems the group mark is noi physically recorded. It

is in fact only a character marker within the main store defining the end of the
transfer area. This is unlike the KDF 9 End Message termination of alpha-
numeric transfers since in the latter case the end message character is actually
recorded.

As a result, EVEN Parity tapes produced on the I.B.M. SYSTEM (1401 - 7090 -
Stretch) if written to Group Mark will contain any number of characters, not
necessarily modulo eight characters.

3-2 When writing even parity tapes via. KDF 9/TM 4 using the
instruction MWEQq the character 77(g) which is the I.B.M. Group mark
(held in store to define the transfer area) will terminate the transfer when the
last character of the word contaning the group mark character has been
recorded on tape. (N.B. Unlike I.B.M. systems which do not record the
group mark).

4- In I.B.M. 1401 Systems it is not possible to write other than

immediately following a previous write operation. It is possible however to

do this on KDF 9/TM 4 providing provision has been made after the previous

write instruction. A length of tape must be erased using the User Code

instruction MWIPEQq after the last block written. Back skipping (or reading)

followed by a forward (re) read of the last recorded block will permit further
. recording.

A one-word length of erased tape is sufficient.
5 It should be noted that the instruction MLWQq and MLWEQq produce
a one-character block which must be recorded with the correct lateral parity,

MLWQq for binary (odd parity) tapes and MLWEQq for alpha-numeric (even
parity) tapes.

Note: Any such data interchanges between magnetic tapes for different
computers must conform to the standards as laid down in ECMAS.
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