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SECTION 2 - STORAQGE OF INFORMATION WITHIN A WORD

2.1. Bloary fore

It bes been maid thet saah of the 1024 regicters of the immediate
aovesd atore hns a capecliy of A6 binsry bitas, apnd that this group of 36 bits
ie kmown ep & compuber word.

A ropipter wmey bhe envienged thus:

BE B4 3% A3 81 4@ $6 B8 §7 28 BB #4 2% 77 o2t E0O 00 Mo 1T 1R QYA IR IS 1T o e 8 F & B 4 1 2 1 A
Tt wlll bz notad that the 'bilta' are rombersd frem O et the right-hend end

to 35 at the lefi-hand end. Thim is the conventicn sdopted since binary
numbers mre consldered, in the mame way as normal numbers, with the least
mlpnificant 4dlgit on the right. The digit poeltions from O to 35 are
dedgcribed as BE} Ill 1}2 and a¢ on up te Bﬁ.

& binary tumber oonelists of a peries of ones and zerce. FHow each of
the bits in & reglster may ba alectrically energised into one of two statem,
one representing “one" snd the other "msroa®.

Thiss far svampla,; the binary equivalent of 10,000 is 0011100010000

and this will eppess i

BB 34 22 FT 3¢ Y5 OB De 57 53 MR 34 o929 3® 24 M 08 B M7 hE ' Y403 fR TR ol @ B T @ B 4 W R LI

_ whare the sbaded bits mre snerglped 4o the state representing "one
and the plain bite o the atate repressnting "zers”. It will be noted also
. that the "oee' in D4 repressnte 24. the “ope" in I8 reprementis EE and 80 On.
Wegative ne well as positive numbers may be held in the mechina, and nagative
numberes are reproessoboed ag complomente of 23ﬁ- To reprasent, for example

~10000 this mumber lz subtrected Crom Eerg, thugi=

Deaimal Bloavy

000G NO0OOONNN 00 OCODDCN0NG0000N D000

10000 1011100010000
-10000 13313203033 113 312 M 0110001110000

Tha reglgter contuining this birary rmumber will then appear asi-

A% 34 A% 3% 81 M0 Fe I4 IT FR FE ¥4 T3 92 20 23 40 G& ¥ T8 IE 14 FH RD OFOOW @ & 7 8 B 4 3 i 1 a
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It will be meen that, for any nogetive number less than 235, the n35 position
will be in the etate of "ome", while for the corresponding positive mumber
this position will be in the "zero" stata. This fact is used by the computer
gontrol to distinmguieh negative mumbers, and while therefors it is poseible
to hold pomitive mucbers up to 235 «1 it i@ not usual to hold anything higher
$han 235 -1, since t¢ do so would invalidata the positive-negative ftemilng.
The capaclty of & reglster or word is therefore 34,35%,738,367 or
£143,16%5,576-10~T. (For double-length register cperations, howevem, up to
2Tt g way be usoed),

211 nuwbers on whioh arithmetio operaticns ars to be performed musd
ba held in the pure binary form demonetimted above. Sipoe, however, EMITES
13 & storsd progrem vaohine with full capsclty for sumeris and alphabatlo
storage i6e stors will elso hold two other types of informatimm, these being

1} slphanumeric charnoters rsguired for etorsge only, and
2} Program Instruotions.

The same registers coxtalning 36 binary "onea" or "merca" are used
for sach of the three types of information. Thus, while pure binary numbers
sre interpreted by regawmiing the whole word as a single entity with each
Algit in ite appropriats algnificant place, alphanvaerio charactera {ae
sleo program imstruchlonz) are interpreted in specific groups of digite
‘monarding o s pra-determined coda.  The wachine iteelf lg unabls to
distinguish betwesn the three types of inforwmationj each belng represented
by & row of bipsry digitae.

2.2, blpberwnerlc Fomn

The alphspumeric code used within BMIDEY spd in the buffers of ioput
apd outmut units, emplogs eix bivary digite 40 represent sach character.
The wsial allogetion of thess groups of 30x ls shown im Appendix I.

I+ will bo epeen that, when Infermation ia held in registare In
slphanvmerio form, aach register will hold plx growpe of six binary digite
sach. To hold, Tor insterce, the nurber 123, the Tiret group {fxom the
right or lesst slzulficsnt end) will be ihs coded squivalsnt of thres, i.e.
000011, the sscond will be the voded squivalent of 2 i.e. C000I0, and the
thlrd, the coded sauivalent of 1 l.a, DOCGOOY. The remalolng three groups
will mll ba zeros, and the whels word will then be

000000, 000000, 000000, A0D001 , 000010, 000011
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snd the regletsr will appenr aa

A4 RN AR NP WD EB P RT 2R RS R4 HA R ORT OREOGR VR OIT B YB M WFz 1l t0 W ¢ T OB OB 4 F T o1 @

It should be apperent that this is idepntical with the purs binary
represantation of 4227 i.e. 1000010000011, The acmpoter is hewsver abls
%o trest the oomtents of m register in the way appropriate to the inmtruotion
being performed -~ though it should be borme in wind that a programmig
pirer pould omuse & misinterpretation.

As & further illustration of the slphanumerio oode the word CEEDIT
would be ceded in binary as 101000/110111/101010/101001/201110/111001 =nd

winild appear in the reglater asj

A0 B4 A BT M1 A0 2o RN RY 2@ b 24 3 RR M0 IO IR IR BT i@ 1M 74 93 2 10 YR & Y 4 ®W 4 3 R F B

whleh 1t will Te obssrved, is aleo squivalent, in pure binary to the
nagative musber - 24,835,87%,511,
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