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mwmmzuHN _ N ew>2mooum
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The em>2moowm m%mams of - wo:nMSmm oosmﬂmﬂm ow mm<mdmw
wmﬂdma ,

One section, Hs<ow<pmm mmnpamwswwbmdw conversion and
arithmetic oww%mdmozm on fleating numbers, could mowﬁmyp%
be used wﬁ@mﬁwﬁ&mﬁ¢H% of the réema inder of the TRANSCODE
system., This comprises the wowwoépsm wosﬁHSQm mum full
details are given under these titles elsewhere in the

FERUT Library:~ TC: UnnHZmde TC: ARITHMETIC and TC: DECOUT.
Howsver, theae ﬁoszSmw are mcwoamawamwpu zﬁuwwnmm Ms their
TRANSCODE mmﬁwwmme :

mboﬂﬁm% section oowmwmﬁm ow a vmww ow TC: HZWGH doﬁawdmm
which interpret ‘the tape controls, ﬁdemw@wwwsm the HSmwn
ructions ard numbsrs, with some anwwwomﬁwou to pre-
determined locations &wwﬁws the machine. ozme mﬁa zmﬁw
oosﬁdowm mmaoamdwamwww maﬁwo% TC: wmQHZde

A Hmwmm section of the TRANSCODE m%mwwﬁ oeﬂmwwm of routines
which are called into play by ENTR.  They translate the
instructions as stored by TCy INPUT into 'the real machine
code, and make 81l other necessary preparations for the -
wwbmy execution of the programme under the gutomatic

- control of the machine. "It is actually in the trans-

lation of the QUIT instruction that 'all anticipated
addresses in c¢ontrol awmnmwm%m are inserted, and ail
other final prepsraticéns are made wowmﬁwdowwﬁm over from
the translating to the mxmondwsm stage of drm so%w A
BE/L stop separates the two stages.

The FNTN wbﬁﬁauwmnupwww regsorts to Hzmma\a as a sub-
routine, and it is assumed that this is storsd on
tracks 4 and 5. All other necessary. %oﬂdwumm are
peculiar to Hmbzmao@mo

The reader may be wmwmwmuﬂmg wo wzoﬁ ﬁwwﬁ HS wﬁm wamH
enalysis, the standard Toronto Scheme for’ nwmsmpﬁm
routines and mHHonmﬂHum data Hm mﬁvwowma During the
execution of the calculation, the slecironic store is
utilized as %owwoémmn

30 and S1 oonwmww me current @wocwoﬁ ﬁocanbmm and these
assume that the FLOATER routines of TC: bmHamgweHn are

on S4 and Sg. PERM/T 1is available on 85, and column I’

of 8%z is uadd for the RCS/T link-list as well as for
working space. The remainder of Sz is used for the Z-
type numerical working space, S6 for the X-type, and

3n for the I-type pages of numerical data. _



aﬁmbmawo maowmmw . ) TRANSCODE

The TRANSCODE WOﬁdHSmm occupy 17 tracks. During its
operation, TRANSCODE also requires 4 sets of consécutive
working tracks. Ths éo%Wuﬁm_wumon are designated as

wowwoém, o
ww mm -the wmeﬁ o% ny _nowmmosﬁw4m tracks -
dm : RE Sm 0 PR 1 :
._vm W e - N T e
. ﬁ% oo i . :“ .. Co H.H& - . :

whers hwwv br (t1+1)L, S Adw+nwswvﬂ Store the médified
TC instructions to
be translated,
1R - meﬁmm.me_nzmaqmu o SRR )
(t1#1)R stores the untranslated addresses,

(t,#8)R stores ﬁwm.wuamp INDEX page,

i

Aww+nwswuw stors the TC directory
of instruction
szﬁwawm,

(51+3)R, (b7+4)R, -

amuﬁwm+wv ney,ﬂam+ﬁ -1) maodm dﬁm translated inst'ns.
. ' mmumo ﬂ.ww@ HM_Z.M_EHOH mﬁﬁomuaeaae
mﬁgv (55+1)L, wa-,ﬁwm+mm th store umqg‘aosmumsaosdm
S o 1,2,8 --u.su
, o g
Aﬂuvmwﬁwu+wvme - ﬁdw+sm va store DRUM consignments

2
A1m + HVu WW! Smu

ﬂ@ me%mm FNTN ooc which is a TC routine réguirsd
_ if WowM wm t0 be
used.
tg+l, (6442), ---(tgtng-1l) store FNTN consignments

1,2,3 ---(ny-1).

ZOdEmH Track bmmwmwémﬁam

ZOdEmHH%_ 811 the TC routines excepb wzez 0G0 will
be sssumed already stored on tracks TA to $A inclusive.
A Toronto directory tape is preserved by the librarian
for this purpose. If KOPY is required, the FNTN 000
tape should alsc be read wsg and it sMHH mﬁaoﬁmwwomwww
go to dumow Byo

Also, it will normally be assumed ﬁwMﬁ
wu_.ﬁ_w_\u nj = 16,

ﬁm = \m s BNHH H@M

ﬁ@ﬂmdww» B.m.w

M

16,

H

t, =T@ , ng le,
These working tracks are all specified in a page of
INDICES, swmow is trested HHW@ one of the TC routines,

bno ow demqumx m <m5mo¢5m¢mbeﬁmwmm
in ww&am tz,tq OF n3 mm% dm ® o ad required. J g
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INDICES for TRANSCODE

Available during TCs INPUT on 35,
w T ‘T Translation on 82.

‘u _ | o | _ wu
/77/ / y
/17 Bl @\
/77 @} nsz 2
K/// Al #R// |
g8/ AW |
/e// sl@dg//
(61) /% 1| v/
Qm_um\ Ul (t,)@/

, %.¢H+wuwH W. AJ //
(£ +3)EBI D BI//
(tz-1)// R| aR//
(t1+1)DC 3| L
///E N| vs//
(t1+1)EC F| BR//
/117 o| 23 //
/11 x| MR/
\w T GJ ,\\
Z| K3 //
Ly o3 //
Working W) #D /"
- H2| cr//
Y @Hﬁﬁbu
space F| @D y//
Q) ur//
ol c3//
Bl wWJ//
G| BABE
I V7%
My J3/7
X| {%1)EC
V| Qr//
. m@zm, (tp)@/



.a_M¢ - TRANS CODE

em@w nobdmmwm

of FNTN Tape z KOPY output

Spaces FNTN OOn Spaces
K/5/ _ ” o
contents of first column &s in Toronto system

K/D/ S : S o ¢ ,

” second .o o~ -
K/R/ _ S

“ third " n z
K/3/ | |

" H-OG.H..WHH 4 ’ o n

KLU@ (check sum for cols. 1 and 2)C/A KLU@(Check sum
for cols. 3 and 4) C/R EQ@S.

(In write-taping,

RRER is also punthed at the end of the last FNTN,
and the FKTN's are sutomaticelly numbered as 101,
102,103 ---.} _ ; . _

Real Code mmzwqmwmbwm of TC addresses

XOn
YTOn

Z0n .

COn

NUMB

~INST,

from floating decimal to floating binary _
- with certain modifications, are read in to con-

XF-3(n-1)
XK=3(n-1)
XU-3(n=1) | -
- "XK=3(n-1l) and this 1s marked for specisal
conslderation during translation.

i e

m%&

for

Hmmﬁmwmwpoﬂ
takes place.

and CNST read in numbers, consecutively, ww
Storage 1is backwards, beginning with ol
amplitude,and [¥D]%7 for 2x(exponent),

secutive tracks via S4, 4 short lines per 'instruction.

A 8pscial transcode directory is bullbt up in_ Sz during
translation, and stored on consecutive W,jﬁumon.
An entry in the form Y _
(track) (machine addrsss of first real Mbmﬁwzonwcﬁvww

is made in this directory for sach TC instruction.
QUIT avails itself of this directory for supplying the
untranslated addressss occurring in forward THNS
instructions. -

The ldast track to be used for the machine instructions can

quickly be determined by inspecting the last entry
made on 33 when the Rmxm stop is encountered, This
should not exceed the last track assigned for the
purpose. _ _ :
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TRANSCODE

OVER «,B, 0.0 v.B, | («} (T+B,

(¥+1) (T+B,

V_

A<v ma+m<y;
Ax+pq_ﬁa+mxv

)

KOMP «.B, B. ‘3 «.&< (<+1) (T+8,)
1
By T
(«)  {T+B
Be ./

1
\m TA
Am+

®
L]

mii—J —

r-1 A

2O}

ﬁxv, (T+B_,

)

M
.

Ae+mmu
M_..P
(B)  (T+Bp)
T A

_Ha_ (r} -~ QO

v+l | HI / P
| 5 "
Ty

"1 om 1
s T3

(y+1) (T+%)

Nav, Ae+m ) A

of=

B

VTR T i S T

mmmpwm 4.0 0.B <Lo Aguv Ae+wv
WRTE o |
P I (T+B)
2 I (P+B)
PI T
PI T
pT [/
eI /-

/)
53 /e

¢
A

W w rc-}'h-a

whe re _Hm&

is set = ?H,mnmu.. and

check)during trans-

lation and

[14]2° = ugps

1in FLOATER/B.

HALT /e

VOID | //T B




TRANSCODE

Real Code Equivalents owA@Q.mew#cowwnwm

_ L ) 1
ADDN «.B g+Bg v.B, | («+1) ,3+mxv 5
S - X
BT
Y (pe oy 1 ..
| (=) N A_H_.vw.kv. z
1T A
\m_ ) . H
{(B+1) Ae+mmv 5
o1 T A
3
Real address = r-2 | (B) Qémv w
-1 I &
r=1 %w T A
rit (r) 2 0
HJ- / P
Fya 1
Uz T 5
(y+1) Ae+m<v A
1 n. 1
s T3
{r) Ae+m<v A
SUBT Same as ADDN but with _.W._.,& = (B) (T+Bg)N .
MULT — « o« " fre1f =Yg /P,
DIVN  « o« ' o r¥l] =PI /P,
1 V(T 1
FART 4By 0.0 y¥.By = | («+1) (T+B,) =
’ 1. i
By T A
(<) (T+B) m..
\W T A
.o | (r) @ ©
W / P
% T 3
(y+1) Aa+mav A
1. 1
T oz
() . (T+B,) A | |
ZERO «,B 0.0 0.0 WD v/ |wheve [WD]3%= //// ///%
(<) (T+B)Y A ,
- (o] %= ///0 i
(«+#1) (T+B) 4 |  FLOATER/A .




R _ TRANSCODE

COKE - - .r[{r+3}/z
v+l (r+4) /3 ,
r+2| A3 /@
r+3| ZN //. wmwmm wwbm wo@ qﬁo&%ﬁm\b
coredt LN O// memm line. for. @bo»%@ﬁ\w
P+5 Aﬂ+qv“w. S o
r+8| B3 /@
v#7) 8//s
N | ;_~: ,_ | ‘wmawamwmm Uﬁﬁ  ,mmoWsmd&m to mﬁowﬁmw
TRES «,0 0,0 0.0 |
LR | el
Loy e oDk /T r+5| (43) 40
e pdds (r45) /P ﬂﬂw mm\w
_»._%+mﬂhmmao\\ r+6 mﬁwﬁw nowﬁmmhj
e ﬂﬁmaw;nw\ C @osawﬁm to «]
TRNS .0 O.B 0.0 |~ .= Dg(T+B)G r |DI(T+B)G
- r+l E3/0 r+1|B3/0
S peR788/Q r+2)8:/Q
i peB TR r+3 ?&%o_
N , r¥d (p+8) /P | r+4 Gs8/P _
Cpest (Y r+5] (Link corres~
. r+6 (same r+6| @os@wsm.ﬁo «)
o 7 aﬁmowﬂw\,,,‘,;\_ ; oL}
TRNS «.0 0,0 v.0 ' = p (y)T& r v@w
o + +1 | Eg /M
o . W“.mwx mw“mm Wn? m “@.
Cr+3 /TP r+3| (r+3)g0
r+d (r+5) /P r+d | GS7P
‘45 (<) // 1 r+5|(Link corres-
. r+8 {(same r+6| ponding to «]
ﬁ%mawx®\ B :

where ﬁwgu = A/// in FLOATER/B and
- =< = control entry corresponding to «,
4 test is made that r # GE, If r = GE,
. //Tf1s made to precede the MbmdeOdHOSm
,,mo 85 bow do aplit the wawo

5

LOOP 4.0 0.5 0. b Amawﬁe+mvo whe e Mwwg 3 (4=1)

Notel.LOOP mmmmﬁﬁwmww% sets mawwsm B to aocﬁw ¢ apﬁmmm as
well as to modify X,¥ or Z asddresses.  The B- condi -
tional TRNSB Hﬁm#%SOdHob mentions B-line B by
mswﬁmedwsm 3 from it, thus enabling 1t, in the ne xt
cycle, to pick up the next wHomﬁHB% 5&53@% m Emcﬁwﬁm.
lines back Wﬁ‘ms mwmodﬁonwn Page . .t _

Note 2. ‘The two instructions

INCB 000.B 003.0 000.0
TRNS 00«.0 000.B 000,0

have dUm mwwmow ow a Bo%ﬁmw m aosawﬁwowmw oosﬂwow
ﬁﬁmSmwmwn_

- Zan 3o b%wﬁwﬁmﬂwnmw Q@mﬁmdyobm Em% Um omdﬁwma osw on

, wwammmﬁm by using the various B-line: instructions,
but- n@ﬁmpacmw ‘be taken not. .to confuse these with

the arithmetic instructions, proper (ADDN,KOMP etc.)
which operate on 60-bit floating binary numbers,



- vili - TRaNSCODE

m

_ Hw
UH.O W U
(50T - mere [l

§

~p

ﬁ<+NUAe+mvm

- 19
Away_ﬁe+mgm_ awmamﬁwmrnu

O

0

. . : 19
.0 (ab) (T+B)G whers ﬂwmu

0]

0

0 |(y+2)(T+BiC

PRNT <.B_ 8.0 1.0 r | (r+11)2/
. , r+1| PI TA .
~r+2| (r+10)LO
r+3| (r+9)WO
r+4| (r+4)80
r+5{GS/P
r+6|XA// 1 _
v+7 | TN// false line for TC:DECOUL
r+818:/Q ,
r+9| («=1) //
r+10| (v)//
r+lli- iE _
r+12| (B ~1 o) B
Ha..TH...u .Q.H.ln\.u‘ MWWM%@ ﬁd&w e 1
+ $ e B!
..Na “_..&. mg\ ’ QHU H@ = oo_Ho

9]

FNTN «.0 B.Bg y.By (B+1) (T+Bg) % |

w L op oA Note: The FNTN
m - routine must
. st : opérate in 3p
_ (B Aﬂwmmuw : and mwmswws
1 | 1 : S control entry
-l \.M T4 £ #,and leave
r A%V Qo _ the answer in

rs1 | G S /P Mwmgwm_“_mmmaww ‘
£r//

(track)@/
Eird
~<+HV Aewmxu A

/2Td

(v) Aﬂ+mﬁv b.

Note 1In the TRNS, PRNT and FNTN instructions a linking sequence
to the RCS/T occurs, snd it is important that the first
short line of the 1link should not be placed in FE.

During translation, a test is made for this contingsncy,
and an extra dummy lnstruction insserted prior to the
machine orders quoted above, should 1t arise.




