SECTIOR & - CONTROL CONSOLE

The control sonscle has three penels, on the left the operstora penel;
en the right the engineers panel, end in the ocentre the monitor. PRelow the
mond tor are two rows esch of switchee snd lights heving thirty six in each
row, for use in conjunction with the u;aratar'é penesl., The monitor, lighte
ond pwitches, and operator's panel are 111ustmtad.nn.pag§ 2, Mo

illustration iz given of the engineers papel, uor 1z it bere dealt wi*t;'h BN
forther since 1t does not directly concern ths prograzmer.

The centrel,; menltor, portion of the console i1z used to inﬁpaut the
atorage contenta of the sarputery and two monitor screems sre provided sach
gonslsbing of & cathode ray tube on which any of the contents of the drum or
aore storsa may ba di.emlh:;ad, whather or not t_.he rrogram i in progressg.

The Géthud.a ray tube displays a panel of 32 lines e=ch of 36 bits, = bit
heing represented by su illumincted dot. This dot ie Drightensd and elongated
when 1t represents & “one".

For the purpcses of the menitor display the reglsters are coneidered
in "banka" of 32 registers each. Un pach of the soreems it is posmibla to
display either & "bank" or a sirgle word. In the ocore stfors registere O0=31
are "bank" J, regleters 32-63 bark 2, regleters 64-95 bank 3}, end so on.

Using the left-hend scresn, suppose we went to display bank 13 of the

‘Core Store. Then the bank selector switches are sst to give thls number,

1.e. awitohea 8, 4 and. 1 are put down. The top koot is set to Register—Bank,
and the 32 registers of bank 13 will then appesr ag 32 lires on the soreen.
Bhould we want only & single word of this bank, sey word 14, then the tep
kmob would be set to Register-Word, =znd the dsclmally-numbersd.lower knobs
will be ast to 14, i.8. the left-hand {fens) kmob will be set to 1, and the
right-hand (wnlits) oms to 4. & mingle line represanting registar 14 will

- then sppesr on the soresn.

For disvloyine dmm storape we work in trocks, or rather half=tracks,
pinoce the capaa::ity. of the seresn is 32 words oy o9 helf-track. If we want
to inspect the contenmts of track 93 of druwm 1, then the drom selecior swlich
in the centra of the penel ia met to 1, and the frack iz meleoted by sotting
the track selsctor switches 64, 16, 8, 4 srd 1., The top lefi~bend knob is
get to Drum — 0-31, and the seveen will then display the 32 reglsters
sonstituting the firet half of the treok. Te display the other half the top
Imob 1s turned to 32-83, Sheuld oouly s single word bs required from this
track, then the top knob is sst to Drum - Wend, and the mumber of the wanted
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word ls est up on the lower deecimally-numbered word selsctor kmobs,

The Normal~-3roup ewitch on the righs of the bank selector controls
the form of tha line reprezenting s word which is displayed on the sorasen,
If the switeh is "normal™ then we get & continucue line of equally mpacad
dotn, thuse-

CARRRENE SRS R ARSI NI P OO RE R DERD DD

If, bhowaver, the awlieh is asel to Group, Ghen the line appears 1w groups of
thres and five dipits, thuse- -

@04 deome G0PTE FORPLE REOSD BRSO RECHE DEG

Resding from the right-hond end, the first three bits are sguivelent
te the modifier, the next five to tha fumadion, the next two groups of five
to the 'a' sddrese, the following two groups of five to the 'B7 address, and
tha finel two groups of five snd thres, to the ‘o addroee. Tode group form
therefore facilitates the recognitlon of the hi.nar'_lr sontents of & register.

Tha sparation of the right-hand soresn is exactly the some ss thet of
the left-hand one, and they way both be uessd together for any purpose. Thus
they could together displey the two halves of s drum treck, or onae could
dimplay a bank of reoglaters while the other showed & aingle register from
that wapk., It 48 pot however rosaible to show drum informsiion on both
poresns unlose all the informefion is contained within one track.

It ghowld be notad that in aome cascs the tranafer of information to.
the menitor seoresn results in a plowing of the machine cperaticon. The control
pogitions on the panel which 1eault in auc}i & alowlog are marked in light red
and when the controls ars In such peaitions o warnlos Light dp 11t to indionde
that #ime is heirg loak and a return o "pormel™ positions shonld be effecied

g8 soom ne poseible,
8.1. Operator’s Fonel

he cperdter's pansl has st the top lefi-hand side & loud-apealer which
emita the "mochine rhythm, The lowd-spealer will also brosdennt o distino-
#lve alarn nobe which is ast off hy the preassnce of a U268 in a haltb :Imntruutiﬁ
{funﬂt.inn ﬂ], snd oan ba gu‘bﬂ&qu&n‘tlﬂ' twrned off either by & D29 in 5 further

' ha]‘.t--inmiima‘tim_:, ar by the menuel "alear slsrm" butbon,

On the top rvight-hand side of the papel is s clock which meapures the
pechine speration dime,

Bprning dowe the left of the panel 1ls the perirheral u.r.tif indicator,
wedng lights %o imdicade the various pevipbersl unite whioh mre currently
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being used by the computer. Should thers be a hold-up om one of the peripheral
neite the Ted hold-up light will he 1it, and the only light remaining in the
peripheral unit indisator will ba that of the unit cavaing the hold-up.

Dn the right of the pnﬁel is the Bpeed Regulator which can be sat =o
thet the computer performe single shot operations, that im, that is stope
after effecting emch singls mtmntﬂ.un;_ dlternatively instructions may ha
carried out at rates of one, £ive or fifty instructicna per seoond, or the
machine may bs set to "fast" i.e. continuous full-apeed operetion.

In the osntre of the psnel ie the reguence sounter, whieh indieates
by a row of lighte tha mmbar of the nexrt imstruction to ba carried oul.

The vperator's penel also carries four owverrider swliches; the "halt
eondition" switches, and & wemal /normal switch, together with buttoms for
Witert®, "Helt", sod "Read in Progrem™. The rows of switches and lighte ab
the foot of the memitor panel conelst of

(1) A row of 36 lights showing the last instruotion which
has been performed.

(41) A row of 36 switches on which inetruction diglts may
be Bet up manwally.

{111) A row of 38 lights displaying the contenis of regizter
16. _

{1v) A row of 36 switches on which dlgits may be imtroduced

inte reglpter l6.

5.2. ¥amal Operations

in general, there sre fiwe types of manual operation for which the
aonteol copsnle willl be umed. Thems ara the indrodootion of A new progra,
the inircduction of & alngle manual instrupticn, the transfer of control
(that is, & change of aequenca in a stored progrma), sha albterstion or
stored izformation, and the metting up of halt comditiona.

For reading in & yrogrom the machine muet firat be in the "halt"
condition and pet o "menual®. The program ie thew loaded on a magnetie tape
unit {¥o.l) and the "Rend in Program" hutiom is pressed. If the gontrol im
then reset to "normal® and the "atart® buitom presaed; the computar will
gtart to read im the program,

Po porform A pimgle mamual instruction the normel fmerwnl switch is
Firet switobed o menwel, which awtomaticslly halis the mackine. The regquized
ingtruction e them pet up by seleoting the appropriate digits om thoe 36
"manuel® switohes. a )
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The mechine is aow set up and if it 13 re-started it will perform the
"menual® instruetion repeatedly at a speed determined by the "Spesd Regulator".
It 15 therefore neceasary to set thie regulster to "Single Shot". The "mtart®
button may now be presssd mnd the machine will then perform the "manual®
ioptruotion cnoe only, and then halt. It may now be ewliched back to "normal®.

The transfer of coptrol invelves a "jumpM from one program instrustien
%o another, that is, m__'al-heratinn in the seguence in whiok the instructions
are to be carried out. The form of inatrustion ueed for such & jump im the

¥ynconditional iransfen” 11 D R oo or 17 0 Ress (Bee
Saction 3,10),

It would be poesible 4o affect the required alterstion br setting this

© instructicon up on the regieter 16 switohes, &g outlined above for & single

manial inatruction. However, to awveid westing tlwe in metting up switeches,
the computer ip prowided wilth four speciel-purpose over-ride awltches whioh
sutematically set up cerbain vasle instructions. '

The four funetione provided gret~

No. Purrose : g2 | 01 | B | A | Pa. |Med.
1 Tranafer to Register {1 0 pel = 16 1|1 o
b1 Trenafer to Contral 1} | q H—I N 4] 13 _L
3 I dmending Dran StorTa 1 e X 17 15 o
i 1 e X t17 [ 16 ] o

The porlitions marked "I™ will be set up on the "manual™ switches am
required in sach case, bul the reet of the function ie in aach cepe sutomatio,
The nommal/fimanual switch in set to mamnual, and the over-riding function is
then performed ss soom me the over-ride key iz preasad,

For irsnefer of contrel, over—ride koy No.2? iz waed, and it therefors

lg only pecessary to set up on the "maepwal™ switohes in the 'b' address

poritlon the mumber of the instruction to which contrel iz to be transferred.

The over-rida keys ara slso used for the amendwent of stored luformation.
If it is required to amond a- regleter im the eore stors, over—ride key 1 ie
uged, which affects a trensfer from regleter 16 (i.e, the sssond row of ewitches)
It iz therefore necessary to switeh the computer to "menusl”, set up in the
bt address position on ﬂaa "maymal” switchee the vardsbie part of .‘I:hn
trenafer funotion i.e. the destinetion address which im to be amendad, then
st up on the regleter 16 ewitches the actusl information to be transferred

ipto the address spesified on tha "manual® pwltches, and then operate over—

rlde key number l. The computer iz subsequently ewltohed baok $o "normal’
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It is not posaible to smend the drum directly, and it is therefore
pecosmary, when smending the drum, %o tramsfer the information to registers,
to amend it thers, swd then irensfer back. Furthermore the transfer to
regipters must be of a four-word block since a gingle word cammot be trsns-

ferred.
The procedurs for amending the drum is therefors as followsi-

First the menual/nornel switch is pet to "mamual”. Then we set up
on the "mamnal™ gwitches ths mddress of the bloak which we went so amend.
Then the uw:--riﬁa key Wo.3 is depressed, whish tresnefers the block from the
drum into registers 17 — 20. Any ome or all of these regimters are thon
sxsnded Ty the uee of over-rids kay ¥o.l; 28 outliped above. Liter whioh
pver—ride key 4 is used to replaoe the bleck on the drwm.

The ten helt-condition switches are used for sebting to correspond with
digits prevr]_.ounl:,- emtered in progresmed balt lastructions, to give a condd tiomal
bsit. (Bes also Section 3.3. Halt).

Regiater 16 ip designed zpeelzlly for use with the conirol sonpdle,
When this register is sddressed as.a destinstion the pumber which it comtaims
is displeyed on the row of 36 11@1#-1:@43&1;1; the display papel. 4 number
which is trapsferred in this way osunot however be recovered from register 16.
When register 16 is mddrsssed &9 a source the mmber taken is alwaya the .
ntmber whioh hes been set up on 36 switches provided on the console. As thie
pumber is taken it will be traneferred to the Reglster 16 lights. - R
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