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There are 402 mercury addresses in DEUCE of which 256 can be used as next
instruction addresses, and many programs require a lot more than 400 DEUCE instruc-
tions, It is therefore often necessary to overwrite instructions by other ones
during the course of a program, The overwriting program can be stored on cards or
on the drum, and the instructions to transfer it to the mercury must be already
in the mercury, |

Transferring 32 instructions to a dolay line takes over a sccond from cards
and up to 50 ms from the drum, and 32 instructions can take as little as 2 ms to
obey, so it can save a lot of timc if the program is partitioned in such a way that
instructions arc oboyecd as often as possible without being overwritton; 1,0, 1t
is morc cfficicnt to overwritc programs in botwecon loops than in the middle of
tham, It also follows from thesc figurcs that if therce is room on the drum to storc
all tho progrem thorc is littlc to lose by initially transferring the entire progran
from cards to drum (via mercury) and then transferring frcem drum to mercury as
required,

The gains arc:=

a) cven if some instructions do have to be transferred to the mercury on scveral
difforent occasions, they only have-to be read from cards once and this is by
far the longer transfeor; -

b) 2 card pack can bec made containing all the instructions with only onc copy of
cach part of the program and without thc necessity to interleave data with
instructions cach timc the program is uscd, This simplifics the oporating
instructions and rcduccs the chance of opcrating crrors;

c) the wholc program or any part of it cen bc made rc=cntrent or can casily be
adapted as part of an cven larger program if latoer roquirced,

Efficiont partitioning usually mecans that cach item of the overall logical flov
diagram is obecyed without interruption from program transfers, and so the program
consists of several scctions cach with a specific function cach working on numbors
rcad from cards, and/or lcft in the ceomputer by provious scctions, and cach leaving
rosults in tho computer for succceding scctions and/or on cards,

The advantages of kecping thesc scctions as sclf contained as possiblc and
writing a precisc spocification of what cach scction docs arc:=-

1., Programming timc can often be saved by using cxisting programs, c, g for inpux
and output of matrices, in computations to which thcy arc not obviously rolove:r.:

< Tt is casicr to localisc mistakes and make altcrations that arc only local in
cf'fecect,

3, All thc trensfer of progran from cards to drum and from drum to mercury can be
donc with control programs that arc alrcady written,

., Thesc control programs have built=in program testing facilities, c,g. for
tracing the progress of a large program, rcstoring control if the program runs
ariok, and re=-starting at any rcquired scction,

5, Thc scetions can be writteon so that they may be obeyed indifferently from the
drua or the rcader, So if for a particular usc of thc progrem therc is not
roorn on the drum for data and instructions, a small re-arrangement will of*ten
permit the instructions to be oboyed dircctly from the rcader without requirirn
any drum storago, '
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The following conditions do not greatly rostrict the programmer and allow
him to usc any of the control programs described below: -

i) Each scction of program is transforred to consccutive DL's including DL
beforc it is obeyed, If it is stored on thc drum it is stored on consccutive

tracks (lowest DL number in lowest track number), It may have up to 10 DL's
(although instructions in 9 and 10 will havc to be transferred again beforc
thoy can be obeyed), The cards arc punched with normel initial instructions

cxccpt for DL1 which has

blank
1,0+ (1) 26 252
1, O=1 W, It &
1, 9=24 D 29 5
ii) Each scction starts
15, 9-2k

1

30
and finds in the QS's and DL's, cxcept DIA1 and the oncs it occuplcs, what-
cver was left thore by the last sectlon,

iii) Bach scction can usc any of the storcs oxcecpt 12 9m3q track 1%/15, and thoe
tracks containing program scctions or the control” program, So the copy of
the program on the drum is loft unchenged (unless replenished from the
rcader) and cach transfer of a program scction to the mercury lecaves an
identical set of instructions there,

iv) Each section onds by placing a paramoter that specifios what happeons next

and lcads out with
12«1 (32)

1

30
and leaves the contents of the QS's and DL's oxcopt DL11 to be found by tho
next scetion (which will overwritc at least DId).

The form of the paramcter depends on which control program is being uscd, In
the intercsts of simplc exposition the above conditlions arec slightly morc wigorous
than is roquired for any particular method of control., Full details may bo

obtained in tho appropriate program rcport.

The way in which the order of obeying the scctions is specificd depends on
the context and on the control program uscd:

1)  The simplest is that cach scction onds by placing a paramctor saying which
scotion comes noxt, It might have a choice of cxit points specifying
different successors depending on discriminations made while it is obeyed
(zco1, 2C11 and ZC13 2ll allow this),

2)  One of the soctions may usc another section as a subroutine, specifying not
only which scction is to be uscd next, but also the ro=cntry point to itsclf

aftcrwards (ZC11 allows this),

3) Therec may be a master program which uscs all tho other sccticns as subroutincs
and docs nothing itself oxcept this (2001 end zZ11 allow thic, For ZCO1
this mastor program is simply a list of the scction numbers in thc order of

oxccution with special facilitiocs for loops).,

If 21l thc basic program scctions you require arc alrcady writton and all
you want to do is to string thoem together then you should usc thc mastcer program

method,
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