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TRANSCODE 1Is a comprehensive system of routines
which enables a Perranti Mark I Computer to utilize &
three-address, mnemonic code of uﬁmwwzowwomm operating
on wwomwwumygmwHamHasﬂﬁvmﬁmym_ﬂm@m oamwwowm_mdm‘ﬁdau
vided for facilitating organization of the ﬁﬂomwwaﬁm
and input of both data and instructions.

TRANSCODE is intended dm.ﬁwcdwmm a system of
coding which is mwgwwm to lsarn and to m@ﬁww. and
which reguires only & cursory knowledge of the speci-
fications of the oogﬁcwmﬁo _Hﬁwm_mwmwma willk first be

:@mmodwdwgm_Mmmsswumfmcaﬁ_mmeowmdoﬁnma@ :

An appendix is also Hsﬂwpgmmwwow the benefit of
programmers famlliar with the @m%dﬂﬁdw_amn:%SW code
and the Totronto m%mwmi_ow Input and ommwswmmwwoba
mmsm¢m%u g study ow wﬁwm mﬁﬁmﬁnw« wm bmw.ﬂmomwmmu%
for learning o owwwme,ws_JWo_ambzmaomm_amswww.

TRANSCODE wm.wwwmawmm @ﬂ Um_ﬁw%ﬂwoﬁwmwww_smmwcw
wa.muHﬁgsm mmvmwmgmﬁOd,mdadesm“mﬁa wb_auwmm ww@Hmdm|
tory work in @moazaduoﬁ_ﬁﬂompmzm_wo%.&Wwov mamwwuw

presénts unususl difficulties. It is belleved that

- the main loss of speed in working with TRANSCODE

Source

rather than in the machine code is only that inherent

in the use of a floating-point system of notation,

J.N.P,H, and B.H.W. (Toronto)



-E- TRANSCODE

The 'calculstion must be broken down into & logical
seguence of operations in terms ow the ecam ow available
Operational Hbmwdsnﬁuowma Thus a ﬁdom%maam is written
in me form _

Cods

Hﬂmmdcomwﬂﬁ

Hbmwmedwom_
number. - :

.,ewdwmxmamdmmm Operand

000,86
- Y12,.6
I

000.,0

001 LOOP 012.0 _
712.6
_

owm MULT 12,6

. ! - |

1 : | . R a| - |
and generally

.ﬁowﬁ&. @B.mm .J_\.O.m

| I _ _ P S

! - ! I |

Y

where ABCD 1is a 4-letter word indicating wis t the
instruction does,
bm ,¥ are 3=character entities indiceting mwdﬁmw an
‘address or g decimal HSﬁ@%@ﬁ\ _
B,s Bg, By are single decimal digits,
The nogm of operational instructions is given on pages
5 and 6.
Numbers- ememooUm deals with Bzgwmﬂm ws wwomﬁpsm &mowamw Torm.
~ The general form is _
+ d.,bb ...b x Ho
- whare a = wmm 3 = 93 b = 0,1,2~-8 and n = 0,1,8, ~--
All numbsers mmﬁmdwsr into a omwaﬁwmdwos mWoﬁHm d@ @wqwgm@
“MSwo three classes as follows:

1. Data, which must be grouped into sets called pages.
Two types of pages, X and ¥, are available simultansously
in the electronic mwoﬁau mwdﬁoﬁ h many such pages may be
stored initially on tlz drum. abw contents of each X or:
Y page may also be transferred to or-from ﬂﬁm drum at any
stage of the calculétion.

2. Constants, only one such set per programme, which are
input initially and separately from the data, and are
distributed sutometlcally to be m<mwwmcwm 88 ﬁm@mwwmm by
the programms.

3. Hﬁwmdﬂmgwmwm Values, which mey temporarily be placed
cn a Z page in the electronic store. The Z page can thus
be thought of as temporary working space, mw@ may pob dm
transferred to and Wﬁos the drum.

Hence all dsgvmwm can be called upon by the opera-
tional instructions according to their addresses, «, B
or y where thess are of the forme :

X, Y and 2 m&&%mmmmm_omﬁ bg B-modiflied in the manner des-

owwdmm on page 7.

obeying an operational instruction.

be B-modified, and may nokt be filled as ﬁwqummwﬁ of’

X01 Y01 col 701
X082 Y02 Co2 702
{ ]

“ ” _ “

! _ _ 713

x21 | ¥21 c21

They csn be filled as the result of
C addresses ecannot -

obeying an @ﬁ@ﬁmawoﬁmw instruction.
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Input and Organization

Any given calculation proceeds by the execution of
its progremme. However, it is necessary to arrange for
the input and o%mmSMdewon of the programme, dsta, and
essociated constants. * In TRANSCODE, this is mwmmdww
facilitated by the provision of s mwd of Tape Controls
which operate from the input tape, and which mwccwg now
be referred to. See page 4. :

A1l pages of data are read into the electronic
store by means of NUMB, and must immediately be mdewmg
on the msgnetic drum UM means of the DRUM controcl. X
and Y pages of data are indistinguishable during input.
The necessary set of constants 1s %mma in 34 means of
CNST, and mﬂwosmdwomHH% mdema

The set of opsrational instructions constituting
the programme is input by means of INST. Only one such
set is @mwﬁwmdeHm“umsQ must be punched without inter-
ruption. " Spaces may precede any of the Taps Controls,
and a STOP (I//G) inserted whenever it is desired %o
stop the tape from being read-in,

For lengthy progremmes it may be convenient to
break the set of instructions down into sub=sections.
Fach of these may be written separstely in TRANSCODE,
and prepared for further use as described in the Saction
under "Write-Tape Procedure". Library tapes are also
provided for the more commonly occurring processes such
as evaluating the simple functions, integrating dif-
ferentizl equations, etec., A list of all functions to
be used in a programme should be made out, and these
numbered consecutively beginning at .001. Tapes for
these may then be inserted, in any sequence, directly
into ths completeé problem tape, provided each is -
preceded by Spaces and read in

_ FNTN 00n
Spaces

before ENTR: A stop (FF/G) is provided at the end of
each FNTN tape 8o that it is not necessary to punch =
STOF. These functions are called into a ecalculation
by means of FNTKN used as an operational imstruction.



. TAPE: CONTROLS.

- TRANSCODE -

INST

OOFU

@o wmmm Hb ﬂWm programme. - INST oov should
be followsed directly by p. o%m%mﬁHGSmH
instruction§ punched witholit instruction
number or decimal ﬁowﬂn ahd wmdS»uma&m by
@dHﬂ,

p = 001, oom 003 -=--.

" CNST

abb - ~-=b4+n+

abb---bin¥

v

_mUUquHﬁH

- ¥

To read Mu wﬂm m@w ow OOSAdmzdm, bmmaawa

lation by the m&o@%mﬁﬁm is mﬁwosmwwct

NUNMB

abb--b*nt
abbl-b+n+
R

.eo read in & page of at most 21 nunbers

to the eléctronic store,. mwocwn Um
wouweamg §% a DRUM ow@mwo

DRUN

oom.

. To copy & m@@ of” 5saumdm in the electronic

store to the magnetic drum position m =
001,.002 <==, Drum positions are quvﬁmn
into two dets. wmm @eHm b 8. :

BNTN

00

. To. ocw% a library Wﬁsodwos ﬁmﬁ@ or dﬁm

write-tapsed instructions for a msU;_

-section of the programme, into wﬂﬁowwoa

Hoomwwobxwmem Emmﬁmauo mﬁowmu
L.l:cow 002 ===, -

STOP

_60 mwOﬁ dSm amﬁm msoﬁ,vmwam ﬁmma Hﬁ

&//G

ENTR

tape controls

o HusHm&m ddmwmwmdwoﬁ of the HamwﬁCOu.

tions,read in by mesns of the above
Lpsdo the form reguired by
the machine, and t¢ start the actual
caleculation. A stop (Ff/L) separates

the - dwmumwmﬁuoa from the nmwccwmaaon,

REEN

To re- mamuﬂ the Oﬁ@%mawem amuﬁmwp% Just
after the BZ/L. stop of ENTR.  This assumes
that. the entire process up do this point

_hes once taken place successfully, and

that no one dse ﬁmm smmm the aoEﬁsamu in
the Emmﬁdwsme

WHmb_ﬂwwm_

ﬂo_@wwmaw¢ Qmﬁp@%wmmmm ww%_ﬁn@m control.

KOPY

Initiagtes the output of all translated
dnstructions into a form suiteble for
re-input. See pages 13 .and appendix.

Read in FNTN 000 tape to KOPY.



OPERATIONAL INSTRUCTIONS {1) TRANSCODE

General Form "EBCD[ X-B.] PIFp | TPy |

ADDN I, w%% % u nw;_.u . «,B =X, Y, Z or C addresases,
oy = X, % or Z address.
B, Bp, By are B-line mods.
{C addrsess can't be B-mod)

% 4B, and P. Bg' remain unaltered.

_SUBT <R - [B. &&« m«...

NULT {3 «] % %.mmT.vfm.

Addresses azs for ADDK.

o

DIVD .ioml = \m mmfw«.wx

1/2 arr Yl«. m$u — <°m< 1/2 QRT assums - MM.W«ng@wou
T 1 , : -

Hﬂog_wu %Towx m - mw wﬁw\\—lvaa\a - L] . ZM\\Q mW.OMU 11, ﬁkoWQAIM.H.Hmmm.ﬁmlqmwn

ZERO &, B L R Plzce zero in maOﬁmm@ location

< of the XY or Z w%ﬁm B-mod,

OVER [«.B_ )3y.By _ « =X, Y, Z or C address.

L e , ¥ x Y or Z address.:

_ By are B - line mods,
Am.maMdmmm can't be B-mod)
wmcmx_ wmsmwzm SSmwwmwma.

o

LOOP Lgo o B 0.0 mﬁmmem ao eyele through ths sub-
_ : "sequent set of instructions «

- times, using B-line B to alter any

< Xy, Yor Z addresses modified by
this B line. The.sget of instru-
ctions should be farmineted by a
‘B=conditional TRNS order anowqwﬁm
the same B-lins.

Jae p. 7.

TRANS «,0 o 0 0.0 7 Jump (i.e. transfer control)

uncondibtionally te instruction
-number “o Ax = OOH oom as:v

TRNS 1,0 o B o o .ao,wm.ﬁmaa HS.GOSSmodMOD éwwr the
_ : -~ LOOP instruction,Subt's. 3 sand tests,
mmm cmmw.q msg bﬁﬁmﬁ&ww, :

TRNS-«.0 0.0 v.0 - Qzaﬁ ﬂo instructicn number « pw

[ylz 0, odwwwéwmm go on to next
‘instruction. = X, Y or 2
address. [ v] WmEmHSm ‘unchanged.

d <] is smma.wo_Qmmwmumdm_ﬁﬁm:ngmmw:mwOWmQ;ws address £,
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OPERATIONAL INSTRUCTIONS (2)

READ

0.B

Y0

Copy the contents of DRUM position «, modified
by B-line B, to electronic page position y.
="001, 002, . . . QO0n.
v = X00 or YOO.
See Page 7.

WRTE

a0

Copy the contesnts of slectronic page position v
to DRUM pesition «£. «, 3, and ¥ as for RBAD.
See page Y. :

HALT

Insert a stop.(///G) into the programme.

VOID

Insert a durmy instruction intc the programme.

COKE

Refresh material permanently required in the
electronic store. Hust be lnserted after
every 5 or 10 wminutes of calculation.

QUIT

G.0

0.0

Make final prevarations for obeying the
programme. Llust be the last instructlon in
any seit, although not last on the tape.

PRNT

. B

8.0

v.0

Print and/or punch floating decimal numbers.
~ numbers, selectsd consecutively.

wk numbers per paper line.

8 digits per amplitude., (B <£10,

~ and not rounded-off).

y-address of first number (X,Y or Z):

Two digits per exponent.

One space dfbter amplitude, sign preceding.

Two spaces alfter exponent,sign @dmam&wmm

BExtra line-feed at end.

Assumes -75< exponent s 99, otherwise
‘incorrect number cutput or closad
loop occurs.

At most 64 digits, signs,etc. in a
peper line. »Hwedm B2 mma B3.

BSET

Put integer B in B-line B.

Put ﬂ%A in B-line B.
= X,¥,2 or C address. See page 15,

JOTB

0.0

Plant ﬂw line 3] in vy.
v = X, ¥ or Z address, see page 18.

INCB

Add the integer B to |[B-lins Bl

NEGB

Subtract integer g from m@awwﬁm B

Subtract [y] from B-line B, _
¥y = X,Y,Z2 or ¢ address, Ses page 186,

FNTN

)

Place the function numbered < , of MWH , in vy«
« = 001, 002, 003, . . as assigned
for the ﬁdomdmagao

P=X,Y,Z2 or C address; y=X,¥Y or Z address.(B;y(RB an,

Can be used for functions with more than ons
argument or answer. Then set B = 000,
¥ = Z1i4, and consult separate descripticn.




B= goawwwomwwos - . : O _ TRANSCODE

In order %o cut down on the total Bsgcmw of Hsmdwsou
tions required %o carry cut a repetitive process, the
muSogpwwomdwub mmmwwww% should Um used.,

- The LOOP Mﬂmddﬂowwoﬁ is intended to be used in
conjunction with the B-dependent, TRNS instruction to
cycle through an intermedate set of instructions & given
number of times., Any X, Y or Z addresses occurring in
the Intermediate instructions are then modified progress-
ively. The same B line should be used consistently, and
the M Y or Z addresses of the last set of numbers ‘to U@
owmwmdma on should be éwwwwms into the ﬁ%o@dmagmo

For example: Place zero in each of the locations Now
X082 -=- X21, Ummwbbwum with X001,

001 | LOOP 021.0 -000.3 000.0.
002 | ZERO XB1.3 00C.0 00G.0
-003 | TRNS 002.0 000.3 000, 0

Hﬁmmmuwsmwwﬂedwoﬁm amm wﬁ@d@wo%@daﬁw@mMBvaQQOH
the following 21: : _ o S

ZERO X01.0  000.0 000.0
ZERO X02.0 OOOOO 000,06
J i

ZERO - X21,0 000.0 ooonm
Instructions ﬁ@wmﬁﬁwmm_wo drum storage locationscan
also be modified progressively, but this must be done
by direct setting and modification of some B-line.

Por example: Write the X ﬁwmm on drum position
001 + [B4], where B4 is to contain n.

Wmmﬁ Ooo & 00n.0 000.0

WRTE oow 0 000.4 X00,0
If n is to take on the values O, 1, 2 == 15 in succession,
these instructions should v@ padmmama sto -] woc@ B3

wowwosmo

001 BSET 000.4 000.0 000,0
002 LOOP 016.,0 . 000.3  000.0
> 003 WRTE 001.0 000.4:- X00.0
ﬁxoo¢ INCB 000.4 001.06  000,0
005 TRNS 003.0 000,3 000,0

Note In terms of the actual machine, when an instruction is
B-modified, the contenits of the RB-line mentioned are
added to the instruction just before 1T is obseyed,
although the instruction Mwmaww remains unaltered in the
electronic store,




Print-Checking TRANSGODE

Spaed

In the development stages of testing & programme on
the computer, it may be found useful to print out inters
mediate valuss occurring in the calculstion which would
not be desired in the production runs. This can readily
be achieved by inserting extra PRNT instructions in the
programme , later altering these to VOID instructions by
Wmﬂ&aﬁﬁboﬁwsm and d@evewwOﬁmdwsm the test programme
tapes,

Reading-in of INST'ns., & or 6 instructions per Sec.

# Reading-in of NUMB or aZw% 27 Ewmoc per decimal digit.
Translation into ﬁ@mw noma 4 or 5 MUMﬁdzowM05m per Sec.

QUIT - 1 to 2 Sac.,
A% ADDN | 73 to 89 msscs
SUBT 73 to 89 mssc,
MULT 83 mM88 G,
DIVN | (126 + ”_,mn_v MmSeCa, N = 1,2,00.6.
1/2 QRT (155 + 26n) mSace, n = 1,2,...6.
READ | 75 usec. .
WRTE | 108 msec,
TRNS _ _ 50 MIBC,

(4 mgsec. if back to same ﬂﬁ@amv.

All B-line instructions .96 m Sec,

ZERO | 5 m Sec.

oomm 100 m Sec.
% Printing | mm characters /Sec.,
&  Punching | 2¢ L

% There is a slight delay in fthe conversion of numbers
with decimal exponents larger than about 10, this being
proportional to the magnitude of the exponent, For
exponents of order 1000, the delay is about 2 Sec., for
2000 it is about 5 Sec. - o Y

4% The results of all numericel opsrations are asutoma-
tically normalized and tested f or being within range.

If the result is too large, & dynamic stop occurs

(D8/0)¢ if too small, it is replaced by N@doo If all e
significant figures are lost, a stop occurs m@\mv

% 1 msec. = 1/1000 sec,

1

* 7z < hdodamwm.mw& numberts amplitude [<+ W

=1

Production All production output mﬁ@ﬁwa be punched, then printed

out separately tc ssve time on the computer.



Tave Preparation ' TRANSCODE

1. The generalized floating decimal bcﬁwaﬁ is punched as
mwvea_w+s+ -
If n =0, it is sufficient to @msow

abb,. oU;?.T k v

Whilst "a" must be # 0 and therefors punched, only the
significant digits, b, need be punched. Any number of
b-digits mav be punched, but only the first 10 will be
meaningful: _ _

2. To aid in the preparation of numerical tapes, two
facilitles are availabls.

(i) Any number of non-=significant b digits (Say b = 0's)
may be punched after the significant ones to permit
mvwwowsn of tapes in thig area.’

(i1) If an error is deitected before the final sign has
bean punched for any one number, a &qgﬁq pe punched and
the number renunched correctly. The m‘amSmmc the @mdw of
the number currently being read~in to be ignored.

3. The number zero must be arbitrarily defined in Floating
form. It should be nunchad ss 1 + 100 =,

4. All the taps control words and 21l the operstional
instruction words consist of 4 letters. However, only
the I'irst of these latters is interpreted, so that
spelling of the word 1s immsterial. It may thsrefore
be found convenient to punch SUBT, for example, as S5S53I5,
or VOID as VVVV and so ¢6n. Both punching and tape-
recognition are then simplified.

5. Characters in the addressss of the instructions which
are ﬁ%mmaﬁwvm& as the mmqwgmw digit "zero” should be
punched as "zsro™ or "stroke'" on the keyboard. Care
should be taken not to use the key for Heapital létter O,
There are ftimes when these zeros Smm@ not necessarily
be zeros, but this should never be assumsd except in
connection with the instructions VOID, HALT, QUIT and
COKE, Hence it is easy to alter PRNT to VOID without
hand<«punching the entire tape.

6. Tapes should be punched once on each keyboard and com-
pared for accuracy. _

7. The tasps controls ENTR and REEN are generally punched
at the snd of any complete TRANSCODE tape. If these’
are punched as BEEE //// RRRR, an easily recognizable
.- pattern results which helps oB@ to guard against placing
the wrong end of the tape in the FERUT reader.

8., The symbols m and % caen be used interchangeably. They
each rapresent five holes across on the tape. :



%+ . TRANSCODE
l, Form the mmmpmﬁ_gﬁoaﬁnﬂ:ow the q@nﬁowm_
~b1 . =pe . Tb2o
©oddy S dg T Tapg .
ey % 10 , =cg X% 10, --, “Cgqn X 10 and add 1% to the
w . .

constant ex10 _
A dm@m to mowqm this - @%O@Hma should be ﬁsboﬁm& mm wowwoéma

Spaces
CNST ~ e + £ + "
Spaces T

ag .+ b2 -
oA B
820 * Peo
Spaces .
DRUM 001
Spaces
- +
B e “mw
OM B@.m +
- ' i
Coo T Yoo *
Spaces
DRUM - 002
Spaces
INST 010

READ 0020 0000 YOO0
READ 0010 0000 X000
LOOP 0200 © 0006 Q000
OVER G010 0000 Z010
-MULT X206 Y206 Z020

... ADDN .. Z020 . . Z01l0 - .Z010

o TRNS . 0050 0006 - . 0000 -

©.  PRNT .. 001l . 0100  Z010

- -HALT. mOOOO.;”,OOOO -~ 0000
QUIT 0000 - 0000 0000

Spaces o

BENTR

Spaces

REEN

Spaces

Spaces should not be punched except where expressly
indicated, or between the a4 and the + sign or.the
Cy and the - gign.



001
002
003
604
005
0086
007
008
Goe
010
011

-1 - .  TRANSCODE

2, Tabulate 1 forn=1, m,_m --- to five significant

ni :
decimal places, 4 entries to a lins,and in blocks of
4 lines. o

"TRNS 005.0 - -

A programme to do this could be written as follows:

INST 011"

OVER  €01.0 - Z01,0
OVER  Z01.0 -  202,0
OVER  Z01.0 -  Z03,0
LOOP  016.0  000.5 =

DIVD  202.0 203.0  202.0
OVER  Z02.0 - X16. 5
ADDN  Z03.0  201.0  Z03.0
TRNS  006.0  000,5 -

PRNT 016.4 005.0  X01.0

QUIT - - -

CNST 1 + + "

STOP

ENTR

The method used above 18 gquite direct. Answers mww
stored in sets of 16 on page X, and printed out when each
set is complete. Z01 igs used to retain +1. At any

HﬁmdmsﬁwmomooﬁmeSm lWﬁ. mﬁmmouoouamwsmﬁs+wg
. At .

1 . , : 4 1 - < &
YGOORE is then calculated mm AMMIV = o{m+ 1),
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Congole Procedures - .. TRANSCODE

Resd-in Procedure;

A1l taps .conftrols are interpreted on the warning
character principle, so that the tape MﬁYwﬁﬁQa by a
manual entry in the usual way with H = Nb@\ - Sset write-
current on, print, punch, ﬁ%wndamsa -punch switch as

* desired, /G Stop as desired, AL Stop oww 411 working-
_ ‘ewmnw méwwaﬁom mWOﬁHm U@ Oﬁms> S _

R mzam mﬁ0ﬁwa WOHHoé the input of all @mwm and
" “operational instructions, and hence g1l INST, CNST, WUMB,
“ - DRUM or FNTN controls on the taps. STOP Hmmam to an H\\m
~8top., The ﬁmm&wﬂ%awu of each FNTN is terminated by an
FF/G Stop. ENTR ihitiates the translation of the informa-
“tion thus far read in, into the form reguired' by the
. ‘machine. The translation of the QUIT instruction noaﬁwmﬁmm
" the internal preparation of the material, and this step is
- terminated by Stop (#F/L). A prepulse then initistes the
actual omwoﬁwmwwosg_wwmapsm automatically to any programmed
oz%m? m_w@ msomwmas@m HALT lsads 3 a \\\m Stop. -

bww Smmbmwwo dwmbmwmwm ow data are checked, any
“failure giving rise to'g zsowoqadomw: Uoow wﬁowg .
‘Restart Procedures?
I.~ PBerore the programme be mﬁmﬁmow&& at wmswﬂ a test
© < 'or development case should always be run céwow‘
u_qoosﬁwmﬂmp4‘ from ﬁwm Ummwsbwﬁm, and wwm wﬁo wmmmpwm
_ _mmdmm mxmndw4 .

2. A production run mWoswa mwsmdm Um ﬁ%mqmmmm UH a tesst

= run for which the answers are known, to ensurse that

- - input ahd dwmﬁmwmawoﬁ of the’ ﬁ%omﬁmaam wmm Ummn per-~
formed wo#%aaaw% d% an Smowwum;

3. Should the Mﬁﬁ:d and wﬁmﬂmwwwwos be WSosﬁ to Emﬂm
taken place correctly, re~start of wﬁm calculation
is ﬁOmmucwm 3< Emscmw muwww at REEN.

gw,,‘mﬁoswa wﬁm Mmﬁﬁn d@ Wuoﬁﬁ to have taken chnm
. correctly, re-start of the translation- and calculation
18 possible dd manual. mbaww at ENTR.

“8. ° Should the wmmmwwm =in @uoommm break Qosuw wwamam%ﬂ is

, ' possible at any of the tape controls excapt DRUM.
DRUM is excepted only dmomﬂmm it mmmﬁﬁmm Qmﬁm @dmmm5+
Hsawmmwmadwoﬁwn mwO@mm ,

6, Should maapdwowmw or alternate &mdm be dmmswwwm to
be read-in after the nmwnmwﬁﬁwoﬂ has reached a
omuwmws mnmmm“ this can be achisved by direct input

" of the new data’ ﬁmﬁm The calculation may then be
re-started by the REEN control, providsd the machine
has not been used for snother @ﬁOdeS in the inter-
vening ﬁwﬁm“msa provided the same CNST's pertaein.



Write -Tape wwoomazﬁmm em&zmaobm

The order KOPY initiates the output wﬂaowwsm of all
translated instructions in a form suitable for re-input
by means of the FNTN and REBN orders. The exact details
of this output are given in the appendix. This meHHH¢%
is intended to be. used Hw wwwﬁmd of two ways: .

1. ao compose mﬁwsﬁoﬁwusmm“ H&_m ﬁﬁomdmagw_ooﬁwmpﬁm
say more than 30 or 40 operational instructions, it may
be found convenient to write portions of 1t in the form
of sub-sections, which would be ecalled in by the main
part of the ﬁ%omdmeao ag FNTN's, with suitably assigned
numbers, n, just as if they Emwm.wwcﬁmﬂ% FNTN's. There
"are the restrictions that each sub-section prepared In
this way should not be more thsn ons FNTN in length, and
should terminate with the last imstruction to be obeyed
before exit. The tape thus output should have the initial
FNTN 1017 “and the. final RRRR ehopped of £, and 'be ' incorpo-
rated into the main problem wm@m @ﬂmnmamm ww mzez oon.
(See sppendix page 1iv.)

2, To prepare final copies of programmed INST!s:

In the svent of programmes to be used repeatedly for
production runs over & Howm period of time, it may be
worthwhile to prepare a "write-taped™ version of the
INST part of the tape. for future input. This should be
attached, exactly as it comés from the Emosusm to the
end of me sections of the tape. containing Qmwm and FNTN
input sequences, and replacing all INST, CNST and ENTR
sequences. I% Wmm the advantage of owmawswdmbm the
translation process and providing input checke-sum
facilities. It has the disadvantage that the write-taps
is, on the average, 3 times as long as the original tape.

%.mﬁoqmmwom is made In the input m@o¢wdb of TRANSCODE
to store FNTN's numbersd 101, 102, 103, ....s in the
consecutive drum locations bo%ﬁmww% mmma to house the

~translated instructions. The true FNTN's should be num-
pered 001, 002, ...,.. and are stored on & separate set
of drum loecations. Also, one of the duties of ths

QUIT instruction is to mﬁﬁmﬁ@@ ‘for the msc¢hine order
NS/P to be placed immediately after the last machine
order in the programme’ just wdemHmﬂm&

A stop (D3/Q) terminates the entire writetape procedure.,
Care should be taken that this point is reachsd to ensure
that wHP the translated instructions have bsen output.
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Restrictions on a TRANSCODE Progranme

A, Imposed by the Coding?

1. At most Z1 CNST's.
2. At most 21 NUMB's stored in sach DRUM location,
and therefore %o sach X or Y pags.

3. At most 13 Z-type working locations.

4. Only B-lines 2,3,4,5, and 6 avallebls.
If no B-line modificstion is required, BO is
automatically applied, and must therefore be clear.
Note that PRNT alters the contents of BZ ar B3,

At most 64 forward transfers of control.

6. Numbers input should lie between 10~32000,,,9 1071000,
For numbers outside this range, resd-in is gslow
or impossible.

Numbers mmsmwmwmg.Mﬁnwwm‘aoﬁwmwmwm g g¢alculation

migt lie beatween 2 and 2 , Which is egual

apprceximately to 105105000 3¢ 5 cplculated

number should be too small, it is automatically

replaced by "zero"; if too large, & stop occurs

(D3/07). 100
Numbers output must lle between 10=75 ana 10%YY,

For numbers outside this range, either an incorrect

answer will be output or a closed loop will occur.

C;}'l

7. The first instruction obeyed must have the instruction
number 001l. However, this cgsn always be an
unconditional TRNS.

8. Available DRUM locations are divided equally into
two sets, called the lower half and the upper half
of the range. Any set of DRUM locations selected
by B-modification techniques must lie entirely
within one of these two seta.

9. At most 100 FNTN locations per programme. with addresses
001, 002, 003, ..... 100,

e
,

" B. Imposed by the Normal Track Assignmentsg

1. At most 256 IKSTis.
For mors than 100 INST's, however, a check should be
made to see that the translated instructions do not
over-run the 16 tracks assigned. This can be done
by wateching S3 during translation. See Appendix,p.iv.

2. At most 15 PNTN's, with addresses 00l, 002, ..., OL5.

3. At most 32 DRUM locations, allowing €72 NUMB.
These are divided into Bwo sets in accordance with
restriction A-8 above. The lower half set 1is
numbered 001, 002, .... 018, and the upper halfl
017, 018, -.... 032,

| Vel

x.
B-type restrictions can be relieved by altering the INDICES.
AWHmmmmoobmcHﬂHHGWm%Hmsvn



11111

walls

L - -]

l.1..
1..1.

Loode
11.1.

srigrel . 1ins contents

21,11
~1.11
111,12
11111 ..... .1,11
uw,.uulﬁ e Qe o .Hnu—.uv
¢ w0 e o LR NN ?H@HH
Maurura. 0900 e, OH)HH.
Hau:o.c oa..qoa. ooeu_uua
uroH.om.. e @ a0 M-,Mv.;m.n-w
Haurae eﬁ,..na.a. eHGQH
mSmmsmdma
read or writ
(chieck)

Steady Hoot Stop

wvxx €1
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Surmary of Stops TRANSCODE

- I//G - STOP punched on tape. _ -
- PF/G - at end of reading in a FNIN, LJoS
- D8/§ -~ If in W/, a neg. non-warning character( ..

i

2E/L
1

]

i

SP/G

i

DsS/0

DS /8
qmmw

i

/e
v
/Pl

Vi

If in PA, & pos. 5oﬁ:émﬁ5%5m_oﬁmmeﬁmuwwm@m

-

at end of translation after HENTH,

G 1
if argument Tor ZQRT uegative.
HALT in executing a pregramme.
if normslizing fFactors 20
if a calculated number> 2,

end of write-tapling via KOPY.
Hﬁ_wﬁmxﬂ _ . .

A1l transfers of nmunmerical data ars
checked in this way, leading to a
"Tmotor-toat™ hooct for a consistent
magrnetic transfer falilure. Transfers

C e

Closed loop in machine opesration -

~of instructionsg ars not chesckad.

‘Check-sum failure on reading in FNTN.

this could be due to the programme,
or becauss a number outside the per-
mitted renges is being input or output.

Note 1.

Note 2.,

/L and /G are stops which corrsspond to switches on the
console, and gre only operative when the corrssponding
They cen each be surmounted by &

awiteh is "on%.

prepulse, when the operator iz satisfied that the
progress of the calculation should procead.

DS/Q and DS/0 are dynamic stops, which cannolt be surmounted
They should never cccur in a corrsctly designed programns
or correctly prepared tape, sxcept &b the end of a KOPY run.
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Hsd@mmﬂm

Floating Decimal Repre sentation

The machine is constructed %o operate on numbers in fixed-polnt,
binary Tform. Hence, in order thsi{ numbers punched in floating-
point,decimal form may be read in, &8 conversion must take place.
Within the machine, each floating-point, decimal number is, Iin
fact, represented in its equlvalent floating-point binary form,
one long line of machine storage being used to represent the
amplitude, and one short line to represent twice the binary
sxponent. (The factor of two 1n ths exponent 1s merely feor
convenience in coding).

Integers as well a8 fractions punched in floating-decimel form
may be read in by means of ths tape controls NUMB oi CNST.
However, owing to the conversion, they are not represented with
absolute sccuracy when finelly in the méchine. Integers can be
in error by an amount lying between 10-%nd 10°%2. Apithmetical

operations involving fleoating decimal integers and the XOMP
instruction may not thersfore give the desired ressulis, unless
compensation is made for these discrepancies, is. positive
intsgers should be corrected by adding a small quantity te them,
negative integers by subtraciing a smell quantity from them.

B-I.ine Representation

Numbers in B-lines are not in floating-point foirm, but in the
fixed form of the computer. Thus integers can be represented in
B-lines with absolute accuracy.

Integers are normally intended to be picked up by B-lines via
the operand § of the BSET, INCB or NEGB instiructions. Howavar,
it may be desirable to set a B-line with a variable integer in the
manner of & pre-set parameter, rather than have it imbedded in
the programme., This can be achieved by planting it in the
exponent line of a fleating-decimal address (X, ¥, Z or € typej.
In this csse, 1t must be read in as an squivalemt floating-~decimal
" number, using NUMB or CNST. It may then be picked up vie the
cperand y of the BSET or NEGB instructions. Such a representation
is still exact, provided that authorized floating equivalents are
used. Some tested equivalents are given on psge 17. The follow-
ing exampless should be studied carefully before using these
techniques, _ :

Example 1. Pick up the integer 100 in B-line 3, whers 100
_ is preset as a CNST.

CNST3+14+" _
INSTO0x _
BSET 0003 0000 C0O10 estc. _

Example 2. Place in Z01 the sum of the n mmbers in X01,X02 ...
XOn, where n mav be preset,

sz@ﬁwHOmdwﬁm decimal equivalent of {2n-2))"

INST 009 m
BSET 0008 0000 CO10 |
BSET 0005 0000 0000 ! Notes
ZERO ZO10 ©O00 00ON0 BA usad as counter.
~>ADDN 2010 X015 Z010 ¢  B5 used to modify addresses,

- NEGB 00605 0030 0000 Mloating numbers. stored
INCB 0008 0010 0000 in reverss sequence.

L TRNS 0040 0006 0000 | - B-TRNS instr. subtracts

HALT 0000 0000 0000 3 before testing.

FUIT 000C 0000 0000 _ _ .

1
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INTEGERS TRANSCODE

To input the integer n into the exponent line of a
flcating number, @cbow‘mmywowwoémuéwdw‘zazm or CN3T:

H;ﬁ.. ~Punch I
0 341~
S 1+ .4+
4 2+ +
86 4+ 4+
a8 8+ +
10 141+
12 241+
14 441+
e T+]+
18 242+
20  BeS+
22 B2+
24 . 2434
26 B3+E4
28 . 543+
30 Q4+34
32 24d
34 d44+
38 2454
- 40 7 3454
- 42 - B4+5+
44 - . 248+
46 T A+8+
a8 5+6+
50 . OB+
60 3+8+
0 9+0+
80 B+11+
G0 Q+124
100 5414+

Note: Only even integers may be input in this mannsr.
They go into the correct location for pick-up
by the BSET y and NEGB y instructions.

.
i

o o

In general, = a = W mSwMHomHOm‘S\ﬁm logol0 )
or, approximately, a is any integer mmdwwwﬁwsm

(1001510 " gppeger . 100151n

forn=+2, +4, +6, . .. .



