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TYPE

NUNBER
OF WORDS

TEMPORARY
STORAGE

DURATION

FURPOSE

SILLIAC CODE X21

Progran Interrupiion Sexadecimal Dump, with
Sur Check.

Closed routine {entered with link in A).

42 .

Internal.

230 milligeconds for each location dumped.
(A1l locations are dumped except those
containing zero).

Programs Which require more than a half hour
continuous computing time must be arranged
go that they can be taken off the computer
at any time, to be read in and re-gtarted at
a later time. Such long programs should
also have goue programmed check on their
operation; sometimes an overall arithumetic
check is posgible, in other cases a store
sum check suffices,.

4 program can be taken off the computer, 1o
be re-gtarted later, if it punches out the
contents of all storage locations that
contaln information which varies during the
running ¢f the program. This operation is
called "dumping the program". The program
can then be re-gtarted at a later time by
reading in the "dump" which overwrites part
of the program and restores the contents of

the atore to the form it had when the program
was dumped.

CODLE X21 provides a very simple means of
duuping a program, 1t dumps the entire
store, theredby eliminating the need for the
programmer to plawv which part of the Program
should be dumped, and also eliminating the
need %0 read in the original program before
reading in the dump when the program is 4o be
Te~gtarted, However, this facility carries
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DESCRIPT IO

x21

nat the time
ig greater than

CODE x21 aumps

with it the disadvauntage t
taken to dump the progral

it would otherwise ne. 1 I}
only non-gzero locatlons, hence the tlue

faken is proporticnal to the gize ﬂf_the
progral. A programn filling the entlre
store takes about 4 minutes to ve dumnped .

Congequently X21 should Dde wsed only with

programs whicn use & small part of the store.

Programs of long duratlon should be dumped

every ten to fifteen minutes, preferably
imieaiately after an arithuetic or sum

checlk has been successfully performed. LL
such a check fails the program should bve
brought to & stop without a dump being made.
Wwhe »rogram can theu be restored o its state
before the error occurred by readiug 1lu the
previous dump.

Irn adaition to the autftouctic dump that occurs

al ten or fiiteen wminute intervals there
should be provision for the operator to Iforce
a duan to occur at auy time thus enabling ner
tp allow the program to continue righit up to
the time when the counputer is required for
another couputation.

21 18 entered with the link address in the

flght hana side of the accuwulator, i.e. with
the orders |

jy .—_ ——
5 pk

p+1 26 xi

ks ke

Whera I i g .
of 751 1s the location of the first word



X2

When entered 1% punches outl the contegts of
every store location except those which
contain zero, then returns control to the

right hand side of word p+1.

The tape punched outv Oy K21 gtarts with a
bootstrap sum-checilng input routlne.
snables the "dump" to be read back into
SILLIAC, at any later time. When this 1is
done the contents of the store will be
restored exactly the same as they were wWhen
the auup was uade. As zero locations are not
cumped, the store wmust de cleared before the

dump tape is bootstrapped in,

This

The bootstrap tape ends with a "start" order
which transfers control to X21, which then
links back to the program at word p+1,
enabling the wrogram to proceesd from exactly
the point at which the store was dumped.
Hence, if a program does not use the magnetic
tape store, no special provision nesd to De
made to enable 1t to Le dumped oY X221, except
the inclusion of ~21 1in the program.

IF a program which uses the magnetic tape 1is 1o
be dumved some provigion must be made for the
fact that the tape may not be in the same place
when the program is restored. The tape will
in lact, be 1n the rewound condition when the,
program 18 replaced 1ln the conputer. If the
Program 18 dumped only at such a place in the
program that the next magnetic tape instruction
18 a sgarch in the forward direction then it
Ww1lll aot watter that the Tape is rewound.



X21

in which
~ l ' ' n example of one Way
Mﬁrﬁgg Pg}lgg;n%elisid. This cadlng.shgﬁlgkfgilgﬁml
o . 3 ‘ ' ne arithmetic 3
i tely after the &
éﬁggﬂlihicﬁ verifies that the progral has

i g1 . ] oint.
procesaen satistactorily up to thls P

. f; ;E {c) = Counter

q+ 1 4C ot
3¢ c+2l

a+?2 24 q+5T
£S5 g+l

q+3 26 xT (z) = First word of X21
24 g+41L

a+é L1 af () = Count constant.
40 c¥

#5 - -

suprose thnat the arithuetic or sum check is
werforued every 1% seconds. Then, as we want

the vrozram to be dumped =very 15 minutes, it
shoula be dumped after every 60 checks.

Locatior al should then contain the integer 60,
ant location ¢ initislly coutain the intezer -60.

The vrogram is rup with the ulack switch sget
down, After evary check., location ¢l ig
counted up by unity, As long a3 it remains
nezative control nasses on to word g+>, by-
passing the entry into 321. When cF becomes
«erc, conlirol pas<wes to K21, the program is
duaped, -00 is again nlaced in location cF,
and the program Jroceszis fTrom word g+5 onwards.

When the overator wishes to remove the program
f{ﬂmTﬁhe couputer she centres the black switch,
If tnlsihappena Just before a dump is due to
occur, 1t will be puunched in the usual way and
the program will 350p on the 24 order in word
Gt3.  If a dump is not Que the program will
9top on the 24 order in word g+2. The dump will
tnen be punched if the white switeh is raised and

Lowered, SILLIAC agaj -
in word g+3. ain stopping on the 24 order
~d .



X21

oulda force a dump in this way,
the program may proceed after
211. lowering the black switch agaln will allow
it to proceed. The counting of evary &0th
check proceeds suew frow this point.

Tf the operator si
theu Gecide that

ADDITICNAL

NOT®S | |
721 dumps only non-zero locatione 1n the store.

Therefore care must be taken to clea? the
store before a dump is bootstrapped in.

The output tape bears 16 Figure ohnifts, a
"miniature bootstrap", a sum—-checking 1lnput
routine and its start order, followed by the
dump.  dach location is punched as a CR/LF,
a three character sexacecimal addresg, and
a ten character sexauecimal word. The last
worG on the tape 1s the check-sum. Failure
of the sum~-check will result in a -F stop.
If thig stop is bypassed with the white swiich
the program will droceed as though the sum-
checkx nas been succegsiul.,

Coged by: .J. Campbell
June 1460.



LOCATION

W o =1 O 3 S L

10
1
12
13
14
15
16
17

19
20
21

ORDER

4e

g2 T65F

50
¥5
26
39
50
5
26
13
50
06
00
41
50
F5
26
L5
62
22

411
221

10L
F

20F
52T

241
7L

10L
31L
401
414

WO 301

42
3L
L3
36
G2

L5
32
02
o2
~D
31
L4
Lé
40
3L
L5
o2
25
40
02
IO

36

2¢ Q}H 3y 10.

21L
30L

191,

129%

30.L
17L
20F
12F

301,
1L

311,
0L

40T
30L
0L
20
0L
1L

Prom 2,4,0.

Trowm 21.

Yrom 13.

Hfrom 12,

X21

NOTES
oupnch 16 figure-shifis.

Output the dootstrap.

Outnut the input routine.

Output transfer of control
to ioput routine. Clear sum.

Output the remainder of the
store.
OQutput the sun.

Output Routine.

Is the location empty?
No. Punch CR/IF.

Is the acdress to be punched?

Yes,
Punch 3-digit addres-.

rorm the sum.
Punch contents of location.

Tncresment location counter and
test for end-point.



LOCATION ORv..R
2z 00 2%L
o0 QOL

23 50 4L
. OO 4 3L
25 T 'Egz
_26_ 31

25 80 40F
40 11

a7 80 407
40 21

28 41 31L
26 7

29 30 12%
42 7

30 00 T
00T

31 0C P
Q0 I

32 41 K
41 1T

33 41 P
51 12F

34 40 30L
2 35L

35 30 40F
20 ()

36 L4 33L
L4  30L

37 40 31L
Ly 291

36 32 33L
00 407

40 31L

4G L3 31L
32 ML

41 T 7
22 ()F

3

OO 32 L
1053L By 7
D

oy 1

——

by

By

By 10,11,13,

15 17, 19,
19, 20, 34,
36 .

By 6 G, 16,
17, 2u 36 37,
39339 40"
Prom 30

By 34

By 0. From
9, 40,

L2

NOTES

Parameters for output of
bootstrap .

Parameters for output of

input routine.
Paranetars for dumplng

store.
Tranafer of control to input
routine. (Placed in location

1
Bootstirap. )

Input Routine.

Location counter and temwp.
storage.

Check-sum.

Clear
locations used by
bootstrap.

Read address.

Read .,

sthore .

HOorm sum.

Input until last location
1g filled.
Read gsum.,

Test for gum failure.



