4 The Fixed Orders

A.1  TIntroduction

It was shown in 3.4.7 that when reading information from locations with
addresses in the range O to 95 there are two sets of locations from which ths
information can ccme. It is important to underst-nd that this duplication of
the first 96 locations only concerns read operatioans. hes writing
informetion into the store, the normal order store is alays used. The
second set of 96 locetions from which information can be read is the fixed
order store. 4t any one time only one of the two possible sets of locations
0 to 95 are available for fetch operations and the execution of a 27 ordex
removes the gurrent set and makes the other set evaillable. The computer in
started by pressing the Initicl Stert Button. This causes the arithmeti-
and control unit registers to be cleared, with the exception of the T=B-
registers which are undisturbed. It also assigns the fixed order store <o
be available for fetching operations. On pressing the GO button, the
computer will fetch snd obey instructions in sequence starting from the
lonekion epecified by the control counter. As one of the effects of the
Initial Start Buiton was to set the control counter to zero, the first
instruction to be obered will be taken from location O of the fixed owder
store. This is +the Ffirst instruction of the five’ order programuc which
provides & merne wizw %y iistouctions punched in decimal cheraster foru are
read in, converted to bina—wy instruction form; cnd stored in Sequeﬁce stating
from a specified load point.
Instructions -re punched onto 5 chennel porer tope by merns of & Cread
Teleprinter and have the following form

F.B.N

fo]lowed/
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followed by either a spece character or by cerriage return + line feed characters.
P is an nsigned integer in the range
0 F £ 63

representing the furciion numher of the “rstruction. B is an unsigned integer

in the range
0L B4 T

4

representing o modifier 2ddress. If B is zero the instruction car be written
as
PN

T

I i8 a signed or unsigned integer as follows

signed ~1024 M ¢ 1023
unsigned Og N < 2047

During the formation of en instruction by the fixed orders, ' is formed as a
20 digit integer and added to the partislly formed instruction which is the
binary equivalent of

7.B.0
Thus if ¥ is negative it will have the effect of énbtracting 1 from the 7 .liusu
digit of the B part of the binary instruction. The followinz two examples

demonstrate this

On Tape In Decimal In Solidac Ir. Binsxy
513( - 1 5‘25 "‘1
T+0u = 3 6.7. =2

When punching instructions in ths e%~r» frois any number of spaces are allovwe
between . #2néd B and « and XN. Spaces rzc not allowed between F and . 2nd B

and « « The initisl ordews will also read in date iIu the form of signed

integers in the following range
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« 524288 ng+ 524287

If an integer is positive the + gign may be omitted:
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4.2 Directives and Items

In the following it will be useful to denote "carriage return", "line feed"
and "space" characters by cr, 1f and sp respectively:
Instructions formed from punched paper tape vie the initisl orders can either
be placed in the store as part of a programme or they can be used &s a means
of providing control over the execution of the initial o¥ders. This latter
form of instruction is called & directive. .. directive differs from &
normal instruction in that it is immediately followed by an & character.
Thue a directive is printed in the form

F. B. N =
Integers and instructions which are not directives, are called items. Items
usually occur in strings and each item is terminated by cr, 1f or sp. A
string of items may be preceeded by cr, 1f or sp. 4 directive must preceed
a group of items, and the directive instruction is obeyed each time an item
hes been read in and converted to binary ond its terminator, i.e. sp or cr 1f,
is recognised. When the directive is being obeyed, the item which was last
read is held in the N-register. IHach time the directive is obeyed 1 is ndAed
to its address pert and it is held ready to be obeyed when the next item has
been converted and its terminator recognised. These facilities have been
included so th:t the following instruction can be nrsed os a dircctive for
storing programme instructions in sequence from a ecivo~ Inad pointi-

A0, n =

Following this directive are the instructions vhich form the pr.jicmme being
reads FEach instruction is an item which must therefore be terminated by cr
1f or sps The instructions of the prograume are stored in consecutive loca*i~...
starting from n. When the last item of a programme has beeu read in it

remains/
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remains to enter the programme at the required point. This is usually done
by the following directive and iten
27y m = O cr 1f

The instruction 27:m is a directive as it is folldved by an = character.

O is an item 2s it is followed by c¢¥ 1f, On reading and recognising the
terminator cr 1f the initial orders would cause the instruction 27.m to by
obeyed. The computer would then prepare to obey the instruction stored in
location m while at the same time meking the first 96 words of normal order

store availéble fér read operation. Example of & prdgrétmé tapé with directivesi

Instruction Comment

40, 0 = Directive, store programme from O onwards,
561410 Set Bl = 10

20.1.3 Punch C(3 . Bl)

14.11 Count and jump

0.1 Stop

270 = O cr Directive, enter programme at location O

The programme would be enetered in the store as follows,

Locotion Contents
0 5.1.10
1 20.1.3
2 14.1.1

3 0.1




- 2% .

4¢3 labels and Relative _.ddresses

4.3%s1 Reletive nddresses

Up t6 this toint a programme once written can only be obeyed provided that it
is entered in the correct part of the store. Hence a programme written to fit
one part of the store would differ from the same prrgramme written for another
part as; for example; the nddressed used in jump instructions within the
prograrme would be different in each case. The initial orders provide a
facility which allows the prosrammer to write his programnes using a reletive
addressinsg system, so that at writing time the absolute values of store
locations are never used. When it is reguired to enter the progremne in the
store an absolute address is used in the store directive which preceeds the
programme. On reading the instructions of the programme, the initial orders
can then convert relative addresses to absolute addresses where necessary.
The relative addressing system allows the prosrammer to refer to storage
locations as being a certain number ahead of, or behind, the present insir 1t ..
The figure shift symbol v is used in the address part of an instricticn whza the
relative addressing facility is required e.g. theinstruction.

26. =3V
will cause the computer to jump to the 3rd ins*ruction bchind this one, erl ithez
instructicn

l, 1. 56v
will fetch the conients of the lncation RE ~hoe® of it to Bl.
Using this facility it is seldcm necessazy o use rhenints ~ddvnoges whon
writing a programme.
The relative address facility is provided in the following TAY.e 48 an

instruction is being read from tape and converted to binary the fixed ~r?

programme/
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programme has available the sbsolute address into which the instruction is to
go. (This is supplied by adding 1 to the store directive address eech time an
in#truction is stored): VWhen a v is endountered this sddress is added to the
bottom part of the instruction being formed. If the instruction Being formed
is

26, =3V
which is to be placed in location 624 say, ther the instruction is first formed
as

26 =3
and when the v is encountered, 624 is cdded to its address thus giving

ori =3 + 624 or 26. 621

as the final instruction to be storedq




e B9 2

4.%3.2 Labels

It is possible to write instructions in the following general form

L) F. B. N
where L is an integer greater than zero, The label L may then be referred to
in SUBSEAUENT instructions by using the figire shift symbol v followed by the
integer L, e.g.

26, vl
will cause & jump to the instruction l:belled 1.
The initial orders supply thi- facility as follows. On encountering the label
L) preceeding an instruction the initial orders store the nddress of the
instruction in label store L, whose actual sddress in the normal brder store is
100 + L. | When the label is used in an instruction &b vL the initial orders then
add the contents of 100 + L to the instruction. Iabelling is therefore on
extension of the relative addressing facility, and it is possible to refer to
instructions relative to a labelled instruction, e.gs

26 =3v2
will cause a jump to the instruction % behind the instruction which is labelled

2.
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434 - Using the Initial Orders Programme

The initial orders provide a convenient means of eitering programme in the
core.gtore; It is possible to include a title with a programme. A title

is defined to be a series of characters beginning with TWO "letter shift"
characters and ending with "line feed'. Tifling can appear in front of, or
between, items and directives. A record of titles is punched onto maver tape

when a programme is being read by the initial ordefs,

The following is an exceptidn to the rules for nunéhing instructions which
were described in the previous sectionst= It is not pddeibié to {ife any of
the following instructions

32, =N

32, =Nv

%22, -NvM (N, M integers)

These will all cause permanent overflow to occur in the initial orders
programme . It was shown in section 4.2 that the directive

40, U=
is useful for storing a programme from location N onwards. Due to the -
necessity of including this on the same tane as the programme, the load point
N must be decided before run time. The following device allows the selection
of a load point from the Hend Switches at run time:-

6l 99 =0

40, -lv=
This works as follows. The normal order location 59 is used to hold the current
directive and when this directive is obeyed 1 is addéd to its address part and the
resulting address is copied into location 100 Location 100 therefore contains the

address/
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address into which the next item is to go when the directive in use is

40 = .N=
If a v is encounteréd in en instruction the contents of location 100 are added to
the address of the instructién as deserided in section 435:1; The pair of
directives sbove make use of this facility. Vhen the directive

61, 99
is obeyed the Hand Switch setting (N, say), is read into location 99, 1 is added
to it and the result is copied into Location 100« When the v in the second
directive is encountered the cont-nts of location 100 are added to the
instruction béing formed. Hence the second directive is formed as

40. -1 +N¥+1
or

40. N
This directive will then store the items whi~h follow it, starting at location 7.
& further facilify provided by the initial orders is that of cleasring the core
store locations prior to reading a programme.. This is doggﬁby entering the initisl

orders prograrme at locztion 50,
O

A useful set of directives with which t¢ start a progremme is

26. 50 = 0 clear store

0. 1 = 0 stop to allow H/S to "2 set
61. 99 = 0 Read H/S to directive store
40, =1V = Store as ner 1I/S szziting

An extension to the relative addrrssing facilities of the initial orders is
provided by the use of the "figure shift! symbol n, which can be used in any
position which is legitimate for v. The effect of using n is to subtract the

address/




address of the current location from the address part of the instruction being
formed.

{manually transcribed replacement for illegible page}
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4.5 The Use of Normal Store by the Tnitial Orders Programms.

The initial orders use certain normal store locations for holding dnata =24

intermediate results required in the formation of items and directives. They

are as follows

Store Location

Use

95 Cheracter store

97 integer store

98 i%Gan gtore

99 dirnctiTe 3Tore
100 loca*ion counter
101 stcre for adirnss of lebal 1
102 store for sddress of label 2
a store for address of ladb=l ..
os store Tor adiress of labal ,.
100 + L store for address of label L

It is »oot Smmortent to encurz that these locations evre no’ ovr-~~xlui-m L, o
items of the progra-mc heing réed in,
A Dlock diagram, and th~r irsiructions of “hé initirl ordnrrs mrngrcrme are given

in the Appcndix,
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4.6 Subroutines.

It is often required that the same group of instructions are to be obeyed at

different points in the same programme. It would be wasteful of store to include

these instructions at every point they are required, instead, the use of a sub.

routine means that the set of instructions need only be included once.

A subroutine requires two types of data

8) The data upon which the instructions are to operate in order to produce the
result.

b) The address to which control is to be transferred after the instructions in

the subroutine have been obeyed.

This second type of information is called the Link. In the event that there oxre
several possible exits from a subroutine more than one link mey have to be empplied.

The following example shows how entry may be made to a subroutine from a prozromme.

) - instructions of programme

)

5. l. 2V store address of two locations aheed (link)
26, V4 Jump % subroutine labelled 4
)

) instructions of prograrmme

)

The subrovtine wonld heva to have the following form

4) )

)
g insiructicns <7 entmoutire
)

26. 1. O Jump to location smecified by Bl (link)

The following points must be noticed:-

a)/
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e) The subroutine instructions would have to appear before the main programme
80 that the use of the label 4 in the instruction

26 VA
would be valid,
b) The instructions of the subroutine must not destroy the contents of Bl which
contains the address at which the main programme is to be resumed. If Bl were
required as a working register by the subroutine then the subroutine could be
modified as follows |

4) 1. 1. DNv store link I instructions ahead

Instructions of subroutine (Nl in number)

N e A

26, 0O Jurm as per link.
"ote that the instruction
1. 1. DNv
gtores the contents of Bl in the bottom 11 digits of the instruction
26, O

and the top digits of this locetion are unaltered.




5. Operating Instructions

5.1l Descrintion of Owerator's Console

-

The aprpendix comtains a di~grar of the comscle. The folliovring sxplains the

symbols, indicators -nd ccontrols which anpear,

Supply Switch and Indicator - In the SUPRIT U7 mes. bion ths eswitch vrovides

ower to all commuier uaits. Cn fixst switechne on, both lights should be OF
e i) s

‘.

isht should remain

>

until the IS button is nressed. herrziter the POVER FATLURF

OrFF,  After IS has Meern pressed 2 power £ail is indicated by the FOVER FAILURE

light coming OX,

Pulse Repitition Frecuency Switch - This coatrols the manser oscilletors of the

comouter. In the NORM (normal) position the master oscillator oHroduces 56000
pulses »er second, In the SLOW position 2 nulses per second are producel. This
enables the slowed-down operation of the computer to be seen by means of the
monitor switches and indicator lights.il In the single position pulses are wroduca”

by means of the SINGLE DICIT button.

B-Register and Control Countex Honitoring - This is accomplished by means ~f »

set of 11 iwng and 2 mouitoring switch on the top right hend side of the

centre vpenel.

o -

Yonitoring of Other legisters - This is done using vthe switer halow the 3B-register

monitor switch in conjunction =wik thz 2N indigasors ecross “ho centre of the

console, As the L

redundant aen the svitch is ot L,

Overflow Monitoring -~ 4As there are oniv 20 indicators on the front vanel the

T,

overilow digit of the 17,35 and D rogisters arc not displayed. - n overflow irdicatnz
is situated on the left of the dial which indicetven the condition of overflew in the

register/
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register selected by the monitor switch, The OFF light is ON when the contents

of the selected register are in the temporary overflow condition,

Store Indicatorg -~ These indicate that either the fixed or normal order store

locations are available for read operations using &addresses O to 95,

Hand Switch/Normal Control - This provides a means whereby instructions set up

in binary on the hand switch¥s may be obeyed. If instruétions are obeysd from hand
switches (switch in HS position) the nozmal procesd of incrementing the éontrol
counter by 1 at the end of an instruction is inhibited:s Jump instructions ere
obeyed corredtly from hand switches, Instruchiond aré ridrmelly obeyed from hand

switches with thé computer in the "singlé=shot' modé.

I8 Buttop end Indiocator =~ By pressing the IS (initial start) button the 11, L, D,

S, Cy V and C.C registers are set to zers and the fixed order sto¥es is made
available, The computer is then ready to obey the initial ordé¥s programme
gstarting at location ¢ of the fixed order sotre. After the first IS has been given

the ’OWVER FAILURE light should bve OFF. Notice thet IS does not clear the B-register.,

GO Button and Indicetor - The GO button provides & means of starting the computer

when it is stopped and no fezilure indication is present. Normal ude of the GO
button is encountered afte; depressing IS in which case GO causes the initial orders
progremme to be obeyed. With the computer in thé’“sing1e~shot“ mode the GO button
may be used to obey instructions one at a time. If the computer has been stopped
by an optional stop or normal stop instruction, pressing the GO button will cause

the machine to be restarted.

Single Shot Switch and Indicator ~ It is possible to obey instructions one at a

time by setting the SS/NORM switch to S3. This stops the computer at the end of the
current instruction and it can then be restarted for one instruction by pressing

the/
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the GO button, By ﬁutting the SS/NORH switch back to NORM and pressing the GO
button the computer will obey instructions continuously. If the computer has
arrived at a stop of any kind the Control Register(C) will contain the last
instruction to be obeyed and the Control Counter (CC) will contain the address of
this instruction: When the GO Button is pressed 1 is added to the Control Countex

and so the next instruction is selected.

Optional Stop Switgh end Indicator ~ It was mentioned previously thet instructions

of the form

O By X
would only cause the computer to stop under certain conditions. If the switch is
in the OST position, optional stops will be operative otherwise the optional ston
instructions will have no effect. The optional stop facility is often of use in

programme testing.

Stops =~ Eight indicator lights are grouped together as the STOFS indicators.
If for any reason the computer $hould stop then one or more of the STOPS lights
will be ON. The conditions under which ea¢h light comes on are as follows =
335 ~ Single Shot switch is up.

0ST =~ Optional Stop switch is UP and an cptional stop has been oboyed.

WAIT After IS and Before GO has been pressed,'or after obering & normal ston

instruction, or because any other stop has ocow =7,
ABS ~ After the instruction
Oe 0Oe O
has been obeyed, or after an instruction whoscs function number is ur-
assigned has been obeyed, or POF, or 08, or TOF he= oc-ured.
I0 =~ After an input/output failure has occur: "1

0s/
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0S8 =~

‘,
tes
Ia]

by & normalise instruction.

TOF = An illepitimate instruction has been obeyed whnen tempcrary overflow

indicated in I*, S or D.

N.B. VWhen tewnorary overtilow erists the only legitimste instructions

is

those which use the folloving function numberss- 35, 26, 37, 28, 39,

16, 17.

POF =~ Permanent cv~nflo- (lose of ton digits) hes ocoured in i,

()

If the ABS light in ON the comprta» Tags r~*opped becesuse of an error

rectified. It is possible to centinuve with the »hrogramme undex

thich

ese

instruction which does not use function number 24 follows overshifi

are

25,

cernot be

conditicns b

pressing the OR (over-fida) button. The (R light will then come OF to indicebe thirs

the com;uter has nrevimmsly =ncountered a major exror.

N
¢

The Dial =~ This provides a means of entering information into th

[]

et

AN
B

L@g‘]_ ;

The Dial is intended to work under prograrme control and it may only be used
L (N o

legitimately after a normal or optional stop has been obeyed. If this is

sc

-
e

49

then

dialling the digit 5, for eramnle, will add 5 in binery to the cuxrent comlenis nf

the li~register snd prorids a GO signal after this haos beer done. Dislling the

digit O will cause 10 to bz ~ddel to tas ¥F-register.

AL qama e
. AT

Tnput-Cutput Inlicabors

are used. Ths “APH D7 DT lights are (7 vhen the ihput/output devics

condition *a accept an inyui/ourrrd fzerefer,  The TAT JANICD ligh

that an inpuf/owtfat tracafer hag heen initiated

iy 17 AT 4
The 0 TATE in

1nput/ouu0ut device has not nerformed thr tronster,

only invus chennal 1 egnd ouwbpus

v

o

t

et aften a reasonoble

cator

output channel =3il1l comn OF when the sm~rwi of teoe available is less than a

certain minimum,. The NO TAPHE andé TAPE LM

the computexr. The computer: an” %: zexbtarted efter a FO T2

tra NC TAPE OVER-RTDF ° stton,

on thn

D dindicators 211 cause an I0 stop on

/O stop by pressivz
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55, 10
542430
243415
5+44 0
10. 98
31. 97
10.1,96
32, 35
43. 64
38.1. 0
22. 31
56. 97
8.1. 2
1.1.56
33. 96
6e44 1
26. 5
12.1. 6
6.1.20
13.1.22
1le 99
26. 47
14.1.26
5.3. 0O
1304 042
6. 4
14.1.28
26. 91
15.1.32
1% .4 .40
26. 6
13.1.54
13.2.42

fole 8

134129
12.4.37
O0u0e O
2.1.97
12.1.46
Oels O
13.1.42
I7.. 99
0

42. 11
37. 17
46. 99
42.. 99
48. 95

LE “‘ ]
SOLIDAC INITIAL ORDERS

D:= 103

B2 + = 0; Initisl Chift;
B3 : = 155 TOR ILUS (and 1064);
B4 : = O3 TON-'RITH, “ON~REFEREICN;

Store or clear item store;

Store or cléar integer storg{
124D to Bl end to chearacter #tore;
rutopart of digit pettern in¥o L
Add other pert into My

Shift the pattern ss per Bl;

Jump if not a digit;

A ¢ 4+ 10 % previous integery
and out the perity bit:

cheracter store ¢ = true digit;
Added to I; .

Add to ensure JRITH (B4 #£ 0):
Jump to store new integer;

Jump to WIAD for Tr = 31;

idd for = = 103

Jump if not = F

directive store & = Ji;

Jump to collete directive address;
Jump if not - = 113

B3 : = O for  ITUS;

Jumr to ston if ARITH;

Jump to store zero or re-store:
Jump if not v o= 12

Jump to join n 3

Jump if not space = 14;

Jump if ARTTH;

Jumy to 4Dy

Jump if BI % 03

Jump to stop if SHRI LT T IO,
224 for ) = 63

Jump if not )3

Jump if not 2 n
ST0r

Bl = 97’.

Jump if integer is 03

STOF

Jump to 270" unless C2 or Sp;

S99 : = rext order;

Obey directive (ST(: if jump entry);
A &= ~ves

At = wly

$99 : = S99 ~ (~1);

A ¢ = directive;

Collate for directive address;

S



40414100
235, 1
541:1024
20;1 42047
é;lsEl

424 97
1241§58
17y 97
42: 100
,353 61
40: 97
/f*, 97
1;81;65
2z§¢1§
26334 9
344181
13.4:42
1332442
20, 96
@31&18
1361172
12;&3
10,1496
13.1:75
£idse O
7:.1:27
13, la?ﬁ
5.4:1024
Tils 4
1241472
263 68
l4ﬁ1488
12:4:84
Oi;o.' 3
38:2:14
55252045
43¢« 98
2. 2
43 98
1441493
5:3% 0
54 4«103*
264 _
14:1:17
26: 29
2047

S 100 + Bl : = AddPess;
Jump to R=sumes

TTTRRLUDE

TO CLI:R Teeds 4 = 0
AT to clear
STORE 81023

A 1= 073
Jump if SO R Y TOhg _
ext order becomes #2.100 = 897 3
=8 100 + 897
Jum) if I Lgﬂ (Bf a 15)¢ §
, - .4%, io= A, clearing Aj

Bi ; Bl g Qé e 0 if PLUS;

Jump if net PIUQ;

B : = 15 fef 1US and 1064;

Jump te 38in with TIUS at 1064;
Jump 1f 1 # 27; }

Jump to sten if ‘RITH;

Jump t0 stop if UB”” T SUTFT
TITL. QUTLTE

idd for M LF/ 133
Jump if pet N / LF;
Jump te %%?_ if phi {(LF)4
TITLE 24D T0 Bl and 9963

Jusp if ?”b;
Set phi (FICUR" SUIFT)j
Subtract for 1 = 27;
Jump if not 13
Set L (LBTT'R S IFT);
Subtraét for E? 31y
If ER jump to TITLE~HEAD;
Jump to TITLI=OUTPUT
Jump if not { &) = 285
Jump if net a RLF]RSNGE;
J.OT‘;
L@glc shift (14 INITT ILY T3 11)4
R2 ¢ = %3 for "UBS. T SUIPT;
4 8 = A + previeus part item;
Jumy te SUBSETIT re~starts
L4 ¢ = A &% vnroviov: nart itemsg
Jump if not n = 29:
B : = Q for ~I'US;
Set for RIFIREICE and 4RITH:
Juiin to store an itefi:
Jumyp if not CR (= 30)i
Jump t6 treat CR 1iké Sp:
Bit pattern fo¥ address collation:
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PAPER TAPE Z02Z  ~  3YMTOL AND

SYinal, » PAPTA TAPZ SODE HDEX

SODE lelia [Fela leeide S Felle CONE
CO+G00 RGN BN A 10,000 I 10.C0D
10,000 A 1 L 01,000 3 01,000
$1.06G0 : 4 > I1.,000 4 11,001
11,000 o 3 . 00100 4 0GeI1CO
G0,100 iJ 4 = Io.100 3 10.I01
16,100 c ( F 0L .10 & 01.191
ci.100 - ) p 11,100 7 I1.100
11,100 " " H 004010 3 00.010
COLulG { 5 ! Ic,0I1Q 9 10,011
10,0106 I ~ J 0l.0lo0 ol 00,001
0l.0l0 J = ~ il,0Il0 + 01,011
i11.010 i« - - 00,110 - I11.01l0
CG0L.,110 L 0 i 10.110 o 004111
10,110 i el s i 01,110 / IT.101
ol.IIo i SPACE J I1.110 X 0C,0I1
11,110 o . P 00.001 = 0I.01l0
GOL001I P o) 2 10,001 # 10.010
10,001 1 > N 01,001 > 0L.001
0l400! N 2 3 I11.00T1 > I0a.001
il,001 3 5 T 00,101 ; 10,111
L0, 101 r - J 1I6.101 ( 10.100
10,101 J 5 y ol.ict ) 01,100
014101 Y S ! Il,101 , I1¢11I0
11,101 o / £ 00,011 » 11,0060
CC,01LI ~ X Y 10,011 - 00,101
10,011 Y G A 0LlsCII ) 00,110
CIl,c11 ) + LeSe 1I.011 SPACT ot1.110
11,011 neie . 00esIlI - IT.I11
00L.I1I o . ? IO ITI eie 10.110
Io,I 11 ? i o OlaI1T Caeila OI,.I41
GL,111I o Celle FeS5e 00,000 3LA X 00.000

I1,1I1
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Instruction Execution Times
Instruction X Unmodified Modified
0.0,0 i:- msec -
0.0, % mseg -
0.B.Y # msec -
B-Register Operations % msec -
Input 4 msec -
B-register Jumps ?} msec -

1 2
16 5 msec 3 msec
17 £ 1 myec
Output 40 msec 40 uwec
Modifi-ble Jumps % % msee
28,239 1 msec 4 msec

4

2 .
31 3 1 msee
32,33,34 1 msec 1%— msec
Shifts Losec + 18 uséc/shift #msec + 18usec/

z

ghift

HM-Register Operctions -§- msec 1 mseec
D-Register Operations % msee 1 msec
Tultiply Mrom 1 to 5 msec¢ i'rom 1% to 5%-msec
Divide 2 10 msec % 10 msec
59,60,61 2 msec 1 msec

3
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