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2.  REASON FOR REFORT,

This report contains general information on programming for the
DEUCE magnetic tape storage system, and should be of use to all contemplating
using a tape ingtallation,

3.  BASIC PRINCIFLES,

The tape handling squipment is called either a tape deck or a tape
transporter, for DIUCE the tape decks are in pairs,theso enable the tape
to be run in either direction between two reels. The tape runs in the
forward direction when it moves from right to left, roading or writing only
being possible with the tape moving in the forward direction.

Because of the control system adopted it is only possible to sclect one
transportcr and obey one tape function at a time. There is one exception
to this rule, sny nuber of transportemmay be rowinding simultancously, but
if any transportor is sclected while it is rewinding, the next tape
instruction to enter control is interlocked until the rewind on that tape
deck is complete. During tape transfers double store twenty (D.S.20) must
only be used for transferving information to and from the tape.

The tape has six parallel chamnels for storing information, with a seventh
chammel for giving a parity check on the information. The tape rcading
or writing heads handle six binary digits of informstion simultancously,
these six digits being called a character (see Fige 1)e

Because there is not an integral number of characters in a DEUCE word
pair, altemative instructions for reading and writing ore provided for
transferring either ten or eleven charactors por word paire

On transferring 10 characters por word pair, sixty binary digits enly
are transferred from the word pair, digits F29~P32 of 20, being ignored
On writing 11 characters por word pair two additional digits s both zero,
ere added to the 6 digits in D,S.20, the resulting 66 digits being written
on the tape as 11 characters, On reading 11 characters per word pair the two
digits which were added are now discarded,

The reasons for providing 10 characters per word pair trensfers are:

(a) Up to 106 economy in tape, 107 if there are no block gapss

(®) If word pairs contain 10 alpha~numeric characters (as read by the
L.B.M. 528 eighty colwm reader), use of 11 character writing
on tape merely puts in an extra character. If the tape is to be
read back to the computer this does not matter, but it may be a
nuisance if a tape printer is to be usecd,

4,  DEFINITION OF TERMS.

441  Choracter.

A character is a six binary digit unit of information, it can
represent 0-9, A-Z and a number of symbols.

Le2  Block.
A group of characters on the tape is called a block.
43 Block Gap.

This consists of a space on the tape between two blocks , it is
produced by the tape ruming on after the end of write, and rmuing
up to upced before writing, thus it is automatically produced. (it
is approximately two inches long)e

4ol Becord.

This is a group of blocks on the tape.
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4.5  Recoxd Gop.

This is a programmed space on the tape betwoen any two
records.

5.  OPERATING SPEEDS,

Speed of tape when reading or writing. 100 ing,/sec.
Packing density of recorded information. 80 chars,/in ,
Length of a block gapa 2 :anacs.
Tape starting time. 15 mese
Tape stopping time. 150m.s.
Rewind time for 2400 fect of tapcs - 120 sccse
iverage rewind time (L in inches). 20 + L/ (240 igo)scz 5
Writc charactor periods. b4 mece
Time to write a word peir (10 chars. per word pair 40 ma.ce
11 chars, per word pair, Ll MGy
Time to read a word pair (10 chars. per word pair ghﬂ + lo.g ece™
41 charse per word pair Yy & L) mecat

Time to write a onc delay line

length block is (15 + 22 + 45) mese iece 52 mese
(starting time 15 mese
writing time 22 mese
stopping time 15 mes.) W

Time to write a block of n characters is 15 +g+ 15 mMes,

When reading, the next tepe instruction may be obeyed between two and .
three major cycles after the last word pair of the block has been read. i.e. time to-
read a block of N word pairs is

15 + time t0 read N word pairs + 2 or 3 mese

Similarly, when skipping forward or back one block the minimum time between the
'skip' instruction and the next tape instruction is 15 + road N word pairs
+20ar3 mse

Mso it should be noted that it is quicker to skip forward or back to
the next record gap, then it is to skip blocks, counting the blocks until we
reach the required record gap.

Maximum time to read N successive word pairs into a delay line is

% +‘\§ rounded up‘{ mese Minimun time to read N successive word pairs

into a delay line is 355N +E rounded downj TeSs

Where n = T -2}[‘» and T =.\time in minor cycles to rcad a word pair from
the tape.

% This time of 15 m.s. will almost certainly be reduced as soon as there is

cnough operaticnal experience to ensurc that a lower specification can always
be met by all transporters.

" It is hoped to reduce the tolerance of 4 Mege ot a later dates
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TAFE TNSTRUCTIONS AVATLARLE

Instruction, Function, Note.
1620

17-24

18-2)

g Select tapo-deck O-7 6o
2124

22-24

23-24

2421 Read 11 characters per word pair. 642
242 1 Write 11 characters per word pair. 6.2
265-24 Read 10 characters per word pair. 6.3
2524 1 Write 10 characters per word pair. 5.3
2620, Write record gap. Y
27-24 Rewind. 6e5
28-2k. Skip forward cne block, 646
28=24, 1 Skip forward to next record gaps. 6.6
29=24 Skip backward one blocks 646
29-24, 1 Skip backward to next rocord gape 646
30m2k Test parity indicator. 6.7
3424 Inactive or clear write rccord gap. 6.8
641 Up to cight tope decks (transporters) may be connected to DEUCE

643

6ol

6e5

aW‘w Mewind Lhi  Mewy o of /W =

Lo

Initially the installation at M.R.L. Blackheath will have tape decks
0, 1, 2 and 3, but will have circuits designed to pormit easy
extonsion to eight deckse

The trensfer of eleven characters per word pair may be used
for storing binary, four tit binary coded decimal or alpha-numeric
informatione

The transfer of ten charactors per word pair will only be used
in storing alpha-numeric dato.

The length of a record gep is detcrmined mainly by two factors;

(2) the length of tape required by the machine to recognise a
record gap and

(b) the size of the record preceeding the record gap.

Until furthor notice it is recommended that the minimum
length of & record gap should be about one foot of tape , this can
be achieved by

2624
128 major cycle delay,
31=2h
The instruction 312k is used to clear writc record gaps.

Rewind is carried out at o higher than normal tape speed, and
o 2400 foot reel of tape will be rewound in not more then 120 seconds.
During this time all functions on allob hor tape decks remain
availoble, but any further instructicn to a deck when it is rewinding
is interlocked until the operation is compleotes

no

gor wlechod (0t or atl stk o,

Phoniliis = @opn  WeFrmaly dulmliod
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7.

6.6 Vhen skipping forward or backward a1l further tape instructions
arce interlocked until the skipping is completed,

67 The tape system has lateral parity checking on each
character, and a longitudinal parity check character at the cnd of
cach block, The lateral parity check on a character consists of
a digit on the seventh channel of the tape, this digit is a one if the
number of cnes in the character is even, zero if the number of ones
is odds

The longitudinal parity character after the end of a block has
a unit digit if the number of ones in that channel in the last
block is odd, Parity digits and characters are goncrated and written
automatically, Parity checks are carricd out automatically but to tost
whether a parity failure has occurred the parity check instruction
must be useds

Cage 2rdl T0A Ko e

20-D (4)

30-2, PARTTY CHICK
CORRDT "~ FiIL

A 3
meCe 1 EXIT MeCe m+1 59-24 Skip back onec
\ blocks

In extra koy (sue fig, 2) will be edded to the DEUCE console,this
key will similate (similarly to the DISCRIM. key)

(a) Parity check 0.K.
Eb Parity check faile
(¢

Parity check normal,
6.8 The instruction 31-24 is used to terminate write gape 4ls0
it is used to ensure thaot a tape function has been completed before
proceeding with any further instructions.

TO 104D OR UNIOAD /. REEL OF TAPE ON A TAPE TRAISFORTTR.

71 Open cabinet doors, the OFF lamp (figs 2) is on and the reel
spindles are clamped so that they will not tum, /
Foeatn
7e2 Fit reels, rihes.reel with or without the write imhibit steel ring,

the reel containing the tape normally goes an the right hand spindle .
The clip on the empty left hand reel should be on top of the spindle.

73 Press the load left button on the tape control pancl i.es 1 «—
(fige 2)s The spindles (and roels) ave now froe to turn.

Tole Pull the tape from the R.H. reel across the top of the L.H,
reel and clip on, there should only be about 4% to 2 inches of tape
beyond the clip. The oxide surface, that is the rough surface, of the
tape should be facing upwards, Then turn the LoH. reel in the
clockwise direction for half a turn,

7.5 Slip the tape under the rcad and cxase heads, and over the
suction rollers (sce fig. 2)e

7.6 Chock that there are no twists in the tape.
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T Close the cabinet doors, the tape will now automatically move
into the loaded position, that is with the beginning of tape mark
under photo-cell C (fige 2) and go under DEICE controle

7.8 In order to unload a recl of tape press the unload button to
unload in the appropriate direotion, when the complete tape has
becn unloaded off onc reel the reels stops

73 It is possible for some rcels to be under computer control while

8.

others arc under menual control,

OPERATING INSTRUCTIONS.

8.1

8.2

8.3

Beading and Writing.

Following a stim write or read instruction the tape takes between
515 mes. to reach transfer speed, but the first transfer instruction
mist be presonted to T.S. count in not more than 5 m.s. after the
stim write or read instruction. The time between successive transfer
instructions must not be more than 3% minor cyeles for 10 character
per word pair trensfers, end 36 minor oycleos for 11 characters per
word pair transfers,

Cefe 24=2  STIM READ,
¥

<. 5 meSe

20—-“/‘ STORE 1,

< 51’4. mece's 10 chars./Ww.pe or 36 mece's 11 chars./veDs
20-" sTomE 2,

“riting to the tape will stop if destination 20 is not used for
three or more mujor cycles, If write is called and destination 20

is not used at all a record gap equivalent in length te approximately
10 mese will be writtens On reading the tape will sutomatically
stop at the end of the block and D.3.20 will contain the last word
pair of the block,

During & skip forward or skip back one block or skip forward to,
or backward to next record gap, source and destination 20 may be used.

Every tape has a mark or window at the beginning and end of the
tape (see figs 2). The start marker will take up a position
under photocell B either when the deck is loaded, Or when a rewind has
been completeds When the end marker passes wnder photocell H (fig. 2)
writing of the current block is unaffected provided that it occupies
less than 18 inches of tape, or approximately 1000 characters, also
an end of tape warning (E.T.W.) signal is emitted, this has
the cffect of making any further tape write instruction act
similar to a discrimination, write still being called.

€8s 24=24 1 or 252 1

either *\ or IEnd of tape Warning
Normale 5

L/ b\‘\
MeCe m write block. MmeCo m+]

The E.T.W. signal continues to be critted until the end of the
tape marker is re-wound past photocell H,
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Then the end marker passes under lamp~photocell C the tape
will stop and will not move forward any further under computer
control, this is the physical end of tape (P.,E.T.) In this
state further skip forward or read will be interlocked and will
need manual releases

The action taken in minor cycle m+1 after a write instruction
will depend mainly on the programme, thus if the block length
is relatively small (€ 500 characters say) we could write a
special end of tapc word pair block which could be recognised
when reading. If large blocks are being written we would have
to skip back one block and then write end of tape block. An
alternative to the cnd of tape special block, is for a count
to be kept on the number of blocks an any particular tapcs

DEUCE will have a key on the control panel which on being
pressed will similate end of tape warning.

8.4 Improvements in the range of facilities now provided may be
possible at a later stage, for this reason no use of the
characteristic digits in tape instructioms, other thean those
specified, should be mades

8¢5 The opening move of a progremme using tape should be write
a record gap on the front of ell tapes which are going to be
written upm. This is becanse after a rewind, thc tape does
not always teke up exactly the samc position, and so it would
be possible for the read/write head to be over the middle
of the first block instead of being in front of it. Thus
we would be open to error on reading or writing.

8.6 Provision is made for identifying reels of tape in a semi-
permanent manner, such that the tapeon the reels so marked
cannot be written upon, even under computer fault conditions.
The method of marking the recl is by means of =z stecl ring
which £its onto the reel.

Av

When a ring is fitted, the computer will go through the
motions of writing, i.e. the tape will move forward, but
writing will in fact not be done.

9, TRANSFERS BETWEEN TAPE AND THE HIGH SPEED STORE OR MAGNETIC STORE.

91 Various subroutines have been vritten for transforring
information between the tape and high-speed storc. These
routines arc:

(a) rite ¥ (1% N 5 12) delay lines anto the tape from the
high speed store foming and writing the delay line
sums (11 characters per word peir only) - See Appendix 2, fige 3e

(b)  Read ¥ (1 & N 11) dolay lines into the high spoed
store from the tape, with delay line sum checks and
parity checks. (41 chars./word pair only) sce Aspendix 3, Fige he

3%
(¢) Rond or writen (n € ;Qé minor eycles from or to the
tepo. Parity check when reading. See appendix 8, Fige 9.

The basic instructions for trensfers between the high speed store
and tape are:r
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9.3

EES

24=2h or 25=24 Stim, reads
I-17. (20-B 4 30 (16%) 28)
T mece 28 (7P1) 1750, 1 +Pg+hy
(9 20 - By, 4 (@)

NORMAL SPILLY,

(a)

N
mec. 29 20 - ]330’31

Parity end/or Sum checke

This loop will transfer up to sixteen consecutive word pairs
either from D,L.4 or to D.L.B More elaborate forms of transfer
can be seen in figs.

Subroutines have been also written for transferring information
between the tape and the magnetic drum store, these are

(a) Transfer N (1 & N ¢ 16) tracks from the drum to the
tape, forming track sums Sce appendixy. fige 5e

(b)  Trensfor N tracks (15 N < 16) from the tape to the
drum carrying out sum checks and parity chockse See
appendix 5 fig, 6,

(c)  As for (a) excopt no track sums sce appendix 6 fige 7e
(d)  4s for (b) except nomm check see appondix 7 Pig, 8.
These routines are subjcot to restrictions;

(i) 411 the tracks arc o be from the same head position. This
is because there is not enough time in transferring 32
words @2 m.s.) to or from the tape to carry out a magnetic
block shift (35 mesa)

(ii) These routines will only transfer 41 characters per
woxrd pair, This is because in transferring 10 characters
per word pair we would not have time to write or read
more thn ane track to or from the drums (For
instruction loops sce figs. 4, 5, 6 and 7).

Subroutines 9,1(b), 9.2(b) will both read blocks written
by 9.1(a), 9.2(a)similarly subroutines 9.4{) and 9.24,
will road blocks written by 9.2(c), 9.1 (o)

The above routines all tronsfer information to or from
Mece's O, 1 first of all and then progressively move down
the delay line to m.c.'s 30, 3.

If one wishes to trensfer information to or from the tape
starting at m.c,'s 30, 31 and moving up tape so that the
last word pair transferred from the delay line is m.c. pair
0, 1 the following loop of instructions could be uscds
(It hes not been tested),
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nace 12 L -1
Tece 16 Ly-2 (@
meCe 20 Ila— -13 L
mec. 23 13 -7, ST
MeCy 25 2‘I3 -0
CH 20 =y, 5 (@)
or B30,31_ 20 (a)
g-—‘“? MeCy Zv‘l('15P1)‘|71 ~0 1 -Pg=-PF,
Q 5, 2 mh @
or B28, 29?0 (a)
— — . SFILL DOWN AFTER
NORMAL Ny TRANSFERRING mece's L AND 5,
MeCe 30 212 -0
QI 20 -4, ;@)
or B2,3_ 20 (a)
moe b (BgorB) - 23 (@)
mece 8 (P10 or P5) - 26
13F, ~gL[~P - i
Mece 28 (1291) 17, ql/ Fio = Bap E
- - 1
By =Py
Q0T 20-45 4 (@
or By 120 (@)
SPILL DOWN /FTER & R
N DELAY LINES NORMAL
MeCo 224
Woere I, = NIS, 20 - (&) a O (N=-1) 23
or = NIS, (B#l)= 20 a o (1) 23
I, = NIS, 20 - 4 a o 2
or NI§, B =~ 20 a o 2
I; = NS, 20 - 4 a 1 2
or = NIS, B - 20 a 1 2
I, = WIS, 20 - 4 a 27 ¢42) 28
or = NIS, B « 20 a 27 4z2) 28
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10.

1.

This type of Loop will pexmit trensfers of blocks of mope than
one delay line length, but delay line sum checks cannot be
made.

The loop would be of particular interest in the event of
a tape printer being produced, because it would cnable cighty
colum cards to be read by the I.Bel, 528 reader, and information
being transferred direct to tape end then being printed from
the tape, without the information being interfered with by
the programmer.

9.5 The delay linc or trock sums written on the tape immediately

after the relative D.L. or track are only used for sum checking,
they do not accompany the actual block into the computer.

GENERAT, INFORMATION,

1041 The normal length of tape on a recl is 2400 foet,

although lengths of 2,000 and 3,000 foct may become availsble
later, Tho length of useful tape will only be apmroxe 2,300 feet,
for a 2,400 £t, reel,

10,2 Programmes must be arranged in such a manner that if a

block 4 is to be altered all blocks rollowing .. up to the beginning
of the next record gap must be re-written. This is because

tape speeds are not absclutely constant so that on writing over

a block the new information may start later and/or occupy

a greater length of tape than did the old informationa

10,3 Sum checks plus parity checks give a greater degrec of

safety then only parity checking,

104 Information on tape should be ordered in such a manner that

the programme or calculation will move progressively along
the tape with a minimum of rewinding or skipping backs

10.5 In commercial work it is worth while considering putting

the programme on the standing file,

10.6 At the ond of a tape programme rowind all decks.

10,7 For updating (commercial) operations put the new record

on a new tape and keep the old one in case of accidents later.
During or after updating, it is worthwhile considering doing
a ‘readability! run, thet is merely reading through and parity
checking each block, There will somctimes be time to skip
back and read the block, in parallel with reading a card, to
check a block just written.

PROGRAMIED /DDRUSS SYSTEM FOR TATR.

Same form of address system for tape meybe required by control programmes,

interpretive programmes end for a tape form of scheme Be

The complete address could consist ofs

deck number O~7,

Record nurber on deck.

Block number in record 51 to 16,383
Vord pair muber in block(1 to 4,905

and each block would have its own address located eithor in the first word
pair of the block, or in a word pair awdliary block in front of the main block,
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ALDRESS LTDRESS

The case where the address is separate from the main block may be found to
be easier to programme for, but it would be exceedingly wasteful in tape
storage and speed of operation,

4 rough block diagram of a routine which could sclect the required block
is as follows,

Seleet correct tape deck.

Road the address of the block which is &~
now under read heads

Is this block in the reguested record? 1‘
i

. NO
N :
Skip forward or backward to next -
to next record record gap |
gape Skip back one blocke |
\\ |

Y
Is this the required block?

NO T el _YES
// -~

Skip forward Br backward Pcad the block,
to correct blocks

12, SUGGISTIONS ¥OR & TiPE SCHEME B SYSTEM.

1241 Bach matrix to occupy a record. This would cnable one to
address matrices, and to find any particular matrix fairly
casily via a programmed address systems

1241 The first block of cach matrix record to contain

Addresse

m M7

n Pi7

bepe P17

number of blocks per row and/or records

1243 Each row of the matyix to be split into one delay line length
blocks, the last block of cach row could also be one delay
line in length, oven though it msy only contain onme or so minor cycles
of informations This size of block would make the programming
of the now 'tape bricks' easier, it would also cnable cne to
transfer matrices between the tape and drum regardless of the
drun track nurber.
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12,4

12.5
12.6

G.I.P, and the bricks could be assembled and stored in
two wayss

(a) On the drum using the prosent G.I.P.'s

(b) On a tape using a new G.I.P, This would leave the drum,
except for one track, free for matrices or matrix manipulation.
The one track not available would be used for storing
the ffetch! routine which would feteh GoI,P. from the
tape.

The now tape G.I.P. would have the disadventage of being slower
than the prosent ones, and it would occupy one tape deck,
the advanteges are longer scheme B packs could be used and that the
whole drum is gvailable for storage.

411 blocks when read from the tape are parity and sum checkeds

A fomn of prograrmed address would be nccessary for locating both
bricks and matricess
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Approximate Numbor of Blocks per 24,00 Foot Reel of Tapes

approximate length of tape = 2300 feet = 27,600 inchese

= 2,208,000 characters,

Block gap < 2 inches = 160 characters.
10 Character/Word Pair Approximste Number of Number of Useful Alpha~
Transferse Blocks /Tapes Numeric Characters/Tapes
2 mece's =10 chars. 12,980 129,800
mca's = 20 12,260 245,200
8 mece's = 40 11,040 444,600
16 mc.'s = 80 9,200 736,000
24 mecels = 120 7,880 945,600
32 moce's = 160 6,900 1,101,000
40 mece's = 200 6,130 1,226,000
48 mece's = 240 5,520 1,320,800
56 mce's = 280 5,010 1,402,800
6k mece's = 320 4,600 1,472,000
3 DL, =480 3,450 1,656,000
4 D.L. = 640 2,760 1,766,400
5 Dil. =800 2,300 1,840,000
6 DL, =960 1,970 1,891,200
7 DL =120 1,720 1,926,400
8 DiL. =1280 1,530 1,958,400
9 DL = 1440 1,380 1,987,200
10 DL, = 1600 1,250 2,000,000
11 DLe  =1760 1,150 2,024,000
12 DJL. = 1920 1,060 2,035,200
16 D.L. = 2560 810 2,073,600
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A1 Characters Per Word Pair Transfers.

Block Length Approximate Number of
Blocks/Tapes

2 mece 11 chars. 12,940
4 m.ce 22 M 12,130
8 mece 44k M 10,820
16 mco 88 " 8,900
2 mece 132 " 75560
32 mce 176 M 6,570
L0 mec, 220 " 5,810
48 mece 264 " 5,200
56 mece 308 " 4,710
6l mece 352 M 4,310
3 DL, 528 3,200
4 DL. 704 2,550
5 D.L. 880 2,120
6 D,L. 1056 " 1,810
7 D.L. 1232 " 1,580
8 D.L. 1408 * 1,400
9 D.L. 1584 " 1,260
10 D.L. 1760 " 1,150
11 D.L. 1936 " 1,050
12 DL, 2112 ¢ 970

16 D.L. 2816 " 740
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MATHEMATICS DEELRTMENT,

APPENDIX 2,
Subroutine to write N delay lines onto the tape (Flow diagram and
coding fige 3)e
Description.

Write a N (4 ¢ N € 12) D.L. length block, from DaL.d to Dilek + N = 1,
onto the tape, Dul. sums are formed and written on the tape after cach D.L,

This routine will only trensfer 11 characters/word pair.

Stores Useds ToSe's 13, 14, 15, 16.

DeSs 20, 214 QeS. 170,1,2
Ocoupiess DL 20’ 2, 6, 8, 10, 12-31,
Parameters, Link in T.S.16

NP, in T.8.15.

& By in TeSethe

End of tape instruction in 226'

Entry. 2,13
Time. 15 + (W x 23,375) +15  mese
Block Shapes
- s e . S
BLOCK! . | ‘ . [
wp | DeLude f DoBoft fo o - DuLa(aslt) g}gc}c
! Bt

SRR
< DoLulk
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STAFFORD  E. E, CO. LD, Sheet No.: 16,
MATHEMATICS DEPARTMENT .

APPEDIX 3.

Read a N D,L. length blocke Flow diagram and coding in figs Le
Descripticme

The subroutine reads a N (4§ N¢ 11) D,L. length block of information
from the tape to D.Ll.4 to D.L. §A +N =1)s Each D.L. being sum checked
and the whole block being parity checkeds

This SR, will only trensfor 11 choracters /word pair,
Stores Useds TuSets 13, 14, 15, 16s

D.Sets 19, 20, 21.

QBa's 17y, 175, 175

Occupiess D, Le 20_21, 23-31, D.La 30,1
Paramctorse Link in T.S.16

AP din T.S.1hs

N2, in 1.5.15

I.d.nl% for failure in }1
Entry. 230
Failure, 31=2 X Sum check failure,

3028 X  Parity check failurc.
S.S. skips back one block and rc-veads the blocks

Stop machine, DISCRIM. key on, single shot, DISCRIM. key off, machine to
normal, programme will now obey failure link,

Time, 15 + (¥ x 234375) + 15 mase

Block Shapes s for routine in appendix 2.
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zsiis NELSON RESEARCH LABORATORIES Continuation to: NS y 117
STAFFORD  E. E. CO. LTD. Sheet No.: 17,
MATHEMTICS DEP,RTMENT,

APPENDIX
Write N tracks from magnetic dxum to tape. Plow diagram and coding
on Fige 5e
Description.

Writes N (1< W <16) tracks from tracks 4/B to 4/B+ll~1 to the tape, track
sums are formed and written on the tape after each track. .11 tracks arc
to be read from the samehead positions This routine will only transfer
11 characters/wordpeir,

Stores Useds T.8e13, 164
D.S.ZO
2847, ,

DuL. 10, 11,

Ocoupiese DeLe 200, 6, 12445, 17, 18, 20, 22, 2431

Paramcterss Link in T.8.16
BP; + (16 - M) By, in TuSe13.
IEnd of tope link in 215.
Entry. 200e
7 2375
Time, 15 + (N x 83+352) + 15 m.sa
Block shapes

T T ow
‘;, oo | track 11? BLOCK
l il

; :
BLOCK | TRICK .| tracki
P i A/B AEa )

s /B 5 A/Bst 3 L/Ba-

NOTE, An instruction A-31 must be obeyed before entering the subroutine,
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NELSON RESEARCH LABORATORIES Continuation to: N8 7 117
STAFFORD  E. E. CO. LID. Sheet No.: 18,
MATHEMATTICS DERLRTMENT.

LETENDIX S

Read a block of N tracks to the magnetic drum Flow diagram and coding
on fige be

Description.

The subroutine reads a block of N (1€ N €16) tracks from the megnetic
tape to drum tracks 4/B to A/B«lN-1, all the tracks are in the same head
position, Each track is sum checked and the whole block is parity checkeds

This routine will only transfer 14 characters/word pair,

Stores Useds ToSe 13, 1he
D.S. 20
WSe
Q 172J3

DeLets 10, 11.

Occupies. D,L. 20_5, 15-31°

Paramcters. LK in T.S.16 [
B.Py + (16 - N) E,, in ToSe%Ye

Failure link in 2,.e
Entry. 217
Failure. 31-2k X Sums check failure
30-28 X Tarity failure.
S.8. forces a skip back ane block and re-read blocke

Stop machine, DISCRIM. key on, single shot, DISCRIM. key off, the programes
will now obey the failure link,

Pime. 15 + (N x 23,375) + 15 mese

Block Shapce 4As Por appendix L
ok beoad 1pns.
NOTE, An instruction A~-31, 1 must be obeyed {bof: :
» x 31, 1 ms eyo/‘ cfore cntufmg—thr
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zon NELSON RESEARCH LABORATORIES Continuation to: NS y 117

STAFFORD  E. E, CO. UID. Sheet No.: 19,
MATHEMATICS DEPARTMENT.

JENDIX 6.

Write N tracks to the tapes For flow diagram and coding see fige 7
Description.

This subroutine writes N (1< N £ 16) tracks from the magnetic drum,
tracks 4/B to A/BaN~1, to the tape, no track sums are formeds This routine
will only transfer 14 charscters/word paire
Stores Used, TuSa 13, 164

DeSe 20

Q.8 1

70,1

DyL.ts 10,114
Occupies, DoL. 20’ 3, 5, 16-31°
Lorameterse Link in T.8.16
02 in T.S.13
Ind of tape link in 2

B + (16=8) P,

17
Entry, 299
Time, 15 + (N x 22) +15 mese
Block Shapes
];AL:?K BLOCK OF N TRACKS E GAPCK
T - ' al Card 14 ms.

NOTE: An instruction A-31 must be oboyedﬂbefore mmfmg-ﬂle
— o )
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MATHEMATICS DER/RIMENT

AUENDIX e

Read N tracks from the magnetic tope to the magnetic drums
For the flow diagram and coding see fige B+

Description,

This subroutine reeds a block of N (1< N £ 16) tracks in length from
the tope to the magnetic drume Tracks f/B to i/B4N-1, all the tracks being
in the same head position. The routinecarries out a parity chook on the block, but
there is no sum checke

This routine will only trensfer 41 characturs per word paire

Stores Usede ToSa 13, 14, 16
DeSs 20
QeBe ‘171,2
D.L. 10, 11
Oceoupicss Dol 211»—31
Parameterse Link in T.S.16

] P i
BPg + (16-1) P, in TuS.ik
Parity failure link in 2 15

Entry. 2,4

Failure. 30-28 X Parity failure.
S.8. skips back one block and re-reads blocke

If we stop the machine, DISCRIM. key ON, single shot, DISCRIM key normal,
the programme will now obey the failure link,

Times 15 + (W x 22) +15 1mese
Block Shapee As For appendix 6.
ot/ ‘éw-/ (g a8

NOTE. /n instruction A-31, 1 must be obeyedjbefore on
sabreuting,
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APENDIX 8.

Read or Write N consecutive minoar cycles to or from the magnetic tapee.
For flow diagram and coding sce Fig. 9.

Description,

The subroutine can carry out two operations:

(a) It will write N (2 < N < 384) minor cycles from Dele 4, DeL. {A+1) etos
to the magnetic tapes NO delay line or block sums are formed.

(b) The routine will read N (2< ¥ £352) minor cycles from the

tape to the high speed store, Del. A,(A+1) ctc, where A > 1s
A parity check on the block is carried cutb,

The routine will transfor 10 or 11 characters/word pairs

Storcs Uscds TeSs 13, 1k, 15, 164

D.Ss 19, 20, 2ty and 17,
Occupics, DLy 1, 20, 5 _6,
Paramcterse AP

5
NP’I? in T.S8.14

in TeSa13

Link in T.S.16
End of tape link in 2,

Parity failure link in 110

Fntry, (a) ‘tritc, 2y

(b) Recod ‘16 .
failure, 30-28% Parity failurc.

To skip back and re-read block
give a single shot.

1f we stop the machine, DISCRIM. key ON, single shot, DISCHIM key
normal, the machinc will obey the parity failure iink.

Time, 15 + (W x 11/16) + 15 MaSe
Block Shapce
T & - . o

BIOCK | BLOCK

cp | BMOCK OF Nmc's P

NOTE: N should be even, if N iz odd Nel minor cycles will be transferred,
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