APPENTIX I

RMIDEC 6-BIT INTERWAL ALPEANUNERIC CODE

CHARACTER COTE CHARACTER CODE
1] o000 Ho Charaster 1006000
1 000001 5 100001
-4 DO00DO10 - (Minus) 100010
3 000011 Spasa 100011
4 Co0loo0 Buffer Control 100100
5 Co010¢1 Spars 100101
6 000110 A 100110
7 eoo111 | B 100111
8 Q01000 ¢ 101000
9 001001 D 101001
20 001010 |. E 101010
11 go01011l b 1031011
12 go1100 o 101100
% 001102 H 101101
i 001110 I 1011160
& C01113 I 101111
# c109QD0 K l11Qo00
/ 010001 L 110001
«(ston) 010010 M 110010
+ 10011 i} 110011
i 10100 0 110100
¥ 010101 P 110101
( 01¢l110 =] 110110
) 610111 E 110111
o+ pr1co00 | 8 111000
x 0l1001 L 1110021
175 011010 U 111010
-4 811011 | V¥ 111011
= 011100 ¥ 111100
Figures 0111612 X 111101l
Lettera 011110 Y 1111310
CR/LP 011111 z 111111

¥.B, == inm a block marker for gullletine conirol.
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ARPENLIE IT - SRfhad IDETENCTTOR CIH

' Tgnroe, T
¢ nidross "B pddrass & BilreEs Punert Lon Hed. Tdpra Seotion
{ 27} {ZB=17) (=T} (D=2} b Hiop
Beld 4 gg . 3-3_
Conddtlons) Hald : 1 Comdition i}
Regleter to . e 1 189 1.3
uglater ranafer Taptinwtdian MMI. .
B, of 160 8
Shift left shifte . u | ‘. 18 A,
2hift might ] ] L 3 " 3.8
Boable-1rnrii 62 8
Bbift 108t ! ’ * 4 + 10w :
Toublo- Lergth o\ M " 5 "
whilt Tight
Callate & Sourse ¥ 3 EL 3.8
: Brazea Bod
Ada Fowtination " 1 : 3.3
Bubbrant i - ] im 3.3
Balbiply *¥ Multiplier ol tipiizsnd ¥ . 1eap 3=3
Modés  #E T astient wiper in 1440 3.3
- Fexd Bowrps 1= o
Tt mmed " tpmtrmeiien | regiatar i1 e . 3.8
Tapt Nom=32600 " L 12 %;- . E.-lﬂ
.
Teok pondtite e " o 14 15 3.19
fapt negetiva J . . 140 3.1
Tranater Trow deum o, o First Iwﬂﬁiﬂl "ﬁ;:;’ L&
hloaks Bk Ko, | oty Eade
N Firm &8 :
Trearafer to drm " B Bom e 1§ ~51.05 4.2
ol erben il
Pardpharal uald e 3 Parsh '
Tnid Onds Comdzol
dasar blook doghiarkion by 1182 T-lafa
::Em ﬁ:: Ho. {vhars veeded) | saglatar
Ragiator to pord- . ) Fira .
phEm‘llD:mivh Eim " L Bewros 18 115 Taladhs
4 orplgE veghabe :
Inpmit Aesiual " Mo, of = Brrdinatdon 18 2l Fedete
RO ) 1658 -
Input sterling = 1 " [ i sla
Inmut aiphBoumerio . " . 2 ] Talada
Oatpot duulml L J - Bemros 3 29y Fold ol
Guigut atoriing i) B g 8 N At
Tatpwt ulphonumezls [ L] E0 Tads
Counk bemh e mm “’m ] Ter C A0
Dawble-lunghl wll Boures and
' dentimadise Hemaan = b 3.2
e Ll , p T 7 o 3.3
Dutgut aserlimg | Unis Ho..of  Bodd eomienl e 341
witl apeces Ho. | ohexa. {where peodad) 2 378 :
Bot Lisk and Faxh ' .
Juep ?Nﬂ o L ruotion e ) 110 Jalk
e Sio. of Teotinotien Roures w o ' 160~ 311
_ - Reghetens : regimas ]
+ P veeult of 8 vollete eperetiod sppsare bn #%%  Tho orant regleter in segleiar 7.
zagioher 10.
# The produnt of B mltiplisetisn appears in reglater B #5Es  Tio mnoter in @l in the B nddreas poalties of
ardl § 4he dlvidend 4p plooed la bhino Degistars for. ropistar 7.
wd ke,
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AFYENDIY TII- PAPER TAFE

S=hole INPUT-QUTPUT CODE

FIGURES LETTERS TAFE DECIMAL
CASE CASE VALUE
F431.,21
Figures . Bhift oco,00 g
% P coco0.01 1
£ ] 00o0.10 2
- (Minug) :] 000 .11 3
» g ColL.00 4
/ P 001.01 5
+ {Btop) v 001.10 6
+ W 001,11 7
& X 0l10.00 8
-t Y 010.01 9
{ 2 010,10 10
) b 010,11 11
+ ] 011.00 12
x ¥ 011.01 13
+ & ¢li.10 14
Space Space 011.11 15
0 4 100.00 16
i B 100.01 17
2 c L00.10 18
3 E 100.11 19
4 P 101.060 20
5 <! 101.01 21
é H 101.10 22
T 1 1061.11 23
8 J 110.00 24
9 K 110.01 25
10 L 1190.160 26
11 | 110,11 27
12 0 111.00 28
CR/LF/FB  CR/LF/ME 111.01 29
LETTERS SHIPT 111.10 o
ERASE ERASE 111,11 3

TL.1063/App. III



AFPENDIX IV - FUNGHED CARD INFUT CODE

Huabsring the hole positions of the card from top to bLotiom

ABC12345678%9

A to X Pogitlon 4 and 1 to 4 end O
T4 R A Boand 1 te P and 9
g to & # Oand 1 %0 C and 8
No Character " O and 9
14e 4 L 1t &
10 " .
i e B
Q L c
3 3 and 1
/ 3 and 2
4 Jomd 4
1/3 3 end 5
x 3sad 6
& 3 and T
n 3 apd §
- 1 oand 9

By speolal arrangeweny firdber cowbinatloms msy bs mede swailsble
for the fallowing chaTaobers.

EE o

3
$

F et e

TL.1063/App. IV



AFPERDIX ¥ = SAMARTRONIC PRINTER CHARACTERS

The range of characters available on the Samastronio printer isi~

0201l
4 to 2
% ¥ 8 + w[mim‘lu] * {agterisk)

"o

{Btop)

L e S

{Ampersand)
' [Apostrophs}
B (ou1210tine Combrol)

/3
X

(

E
12

411 57 sywbols are available

The printer leaves a blamk where it s memt = gigsal for either
'apeoe’ or 'mo charsoter'.

Charaoters memd %o the printer buffer which are mot included in the
sharacter range choses for the prizmter will alas have the seme ofTect am
"space’ amd "mo charmakart,

PL.1063/App. ¥
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APFENDIX VI

THE USE OF SIMULATOHS

Inhibiting the printer

I the speed of a job il poverned by printing, and if it ia
deaired %o run the Job qﬁinkly witnout produeing printed output {in
tesbtlng, for exampls, or fto raconstitute & magnetic tapa}} thie can
bo eimply achieved by use of a plughoard at ths bottom of the com~
pater rack. The board hes sockets corresponding to the sixbteen
compater. input/output channelm, snd plugs corrssponding to the
iffors of peripheral wnlta, normally plugged into thelr approprlate
ohannsl mumberi there are alese five plugs whioch eimulate tmiffers
ready to transfer. 411 that is requlred 4o inhibli the prinling
process is to remove the printer Tuffer plug from its socket (normally
Wo,9) apd insert instesd one of the "dummy buffer' plugs. Then,
whenaver the pregram contains e print instructicn, the information
will be immediately output and lost, as the dummy buffers appear to
the computer to be alwayn ready for infermation. No daley ias causad
%o the program by lhe printer, and no amendments ars required.

Othsr Peripheral Units

The same prooess cen be epplied to any inputfhutput umit, tat it
is enficipated that the inkibiting of pristing is likely 4o be the
most valuabla, ' '

Beglgtor Slsarange

4 particular uee of simulators ia fourd when it 1l& desired to
clear 16 consecutive reglaters im the Core Store. By ueing a Block
Input instraciion |function 17| in comection with a simulated peri-
pheral unit {mmily wgit Ko 15), the 16 regileter sterting st
Reginter 'a' may be cleared in 1.7 millisaconds.

TL.1063 App.
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AFFERDIX V1L

RESTARTING A JOB AFTER DISCOVEXY OF 1L TRULE

Short Jobs

Possibly the simplest and cheapest way of dealing with a major hreak-
down on & short job (of sey ons hour or Imaa} world ke to alsar thse com~
pater and re-run the Jou completely aftexr the feuldt hes hoabn looated aspd

corracted.

Lonz Jobe = Rastaxt $roups

In a longer »aa of say 4 bours, to avold the less of tima of & com-
plate zo-run, the foult is fsclated after examining programmed reconcilis—
$ioms printed pertedisally during the sun. Fhaue, the earlier discovery
of svrors would seve & complete re-run and e0 avwid time Josk. 1L, st ze-
goneiliation points, tetals are mcommlated and reqerisd om sz cutmit mediuvwm,
they oz e re-fed and mxmy re-run starvied from tiai peint. The diviaiem of
& lsrge Job imbo sush restert greups reduces time lest due o krenkdowns bo
the tims taken Betweon meconciliation polmbs, plus en allowsnos for Te—
fouding the tobals and aligning the impat. '

fog 3

Faper faps or punched s eutpot may e sakiefactorily uned for
recording weatart totale 1€ they are aveilalie, dub 28 waguetio tape ie the
moet oommom form of racarcing mmdiuwm, 1% will be considered hers. The
restart totala, including sn identifiable word and mosbeved sequenbielly,
are yeoorded ma they deour an ong of the hepe umite, vsed for cutpat. The
norral outtut iz alie recorded on thie umit. Um discovexy of am srvor the
unit is vewound and seh 4o read by means of Jvges liziTuctioss o BRIMALIY.
With sg¢h print out of mwnﬂﬂia‘him regults the resisrtd gronp mumber bas
alac been printed. mud the wmumber of the jeraseding scrrect restert group ls
fod to the oompubter sy mpass of the Switches and using regizter 16. The
pechins is restarted and the magratic tape is ceawched uxllil the corzech
ragtayd group totzls srve found sud slorsi. The tape wdi iz vhen EEgmadly
set to write, by depressing the bubbemm situstsd in the unlt cablned, its
Wffar 18 eleeved by meens of the appropriate ewitch in ibe Wffer wabrel
catinst snd fbe couwputer le reosbarbed,

The wligoment of the input date wust now he considersd amd & fairly
simple method is to recowd with the restart foitala the lsst ilem af jiapad
deta dealt with in that group and alss to print i with the vecomcllliation

TL.1063/App. VILI ' 1



flgares, In meny csses an identifying mumber will suffice and this is used
o align the ourrent inputs for restarting purposes. Broadly spsaking, a
resbarting routine will arrange for inpuf thpa units to be Tewvund, in some
cases replaced bty the previous reel 1f the eire of the vestart group

marrants it, and then o0 Te-vesd the input, snarbniﬂg for the last item dnl‘t
with in the corrvest EroUD.

It will be nscessaxry w::nn recording restari totals on mgmtiu tate 0
rocord 4 sixtesn word blooks of zeroa follewing the totals. This will en-
sure that, irrespective of whare in the megnetic taps buffer the last restsrt
totals ocour; the remainder of the tuffer, if mny, will be filled with merce
and, therefore, what hae mo fur beesn read from the magnelic taps will net
inecluds any suspected incorrect deta. Clearing the buffer at this stage
ensures that the restart totals are not recorded iwice. It follows :!rnn
thim that, whanever a tape conteining restsrt totale is read, there will be
s variable pumber (3 or 4) of sero blocks following the totals,

In soms instences, it Will be possible to Toad an owtpst taps o &
apecified vestart group, re-recording this tape on to a mecond tape at the
pame time. This makes 1t unnecessary to change a deck mamually from read
to write, and ensuras thal the oorreet point on the smecond taps lz reached
for further recording without the need to consider the state of the daffers.

The method is & 1ittls wnwieldy, however, from an operstor’s point ::."l"
TiLeW, pnr‘himlnrly if thers is more than one outpus tape concerned.

Prom the foregoing it will be appreciaisd st restart gruupu amnl
totals will invelve some considerabla programming and opereting, and it
should be stressed that thare should ba a Bt-ro'ng came for it befors thim
recedure ism used, In wany cases tha timing of & job im not signifioant
and in other, lomger jobe, the time lose can bs reduped considerably by re-
rumsing the job with suppressed primted ousput, a simple mermal adjuetment.

2 ' TL.1063/App. ¥YIIT
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3.

APFENETY TX

FROGRAMMI®G HOT®S FOR THE FMIDEC 11060 AND 1101

WITH THE ENIARGED CORE STORE

Introduction

4 new varelos of the FEmldes 1100 pachine with an immediste access

store of 4006 words instead of 1024 ia pow availsble to costomers.

Thie appendix expleins how tﬁﬁ anlergenent of the core store has
pale sdditlonal fecilitles available in the use of frensfer funotionm
15 and 16. '

The origingl immediats access stors remains as the working store
of 1024 words {or 256 blooks), The additional ocore storege of 3072 worda
(768 blooke) ie a backing feoility and canuot be ueed se a working = tore.
The oore ators as such now has & capacliy of 4096 words (1024 blooke) which
are all directily ascceselble.

& Block is defined s8 four conszoutively selsctable words which
ooocur at 1024 fived pointe throucshout the oore store and throughout the
drar & tora,

Diagrame Ay By € gnd D show how subacquent blooks are arrsnged on
the drums of machinses whioh heve 1, 7, 3, and & druma. Although the physicel
layout of these blocks does not affsct programe, 15 iB nageseory Enowledge

for monitoring druk store daeta.

Funoctions 149 & 156

3:1.1 dansral

The most important difference beotweepn the capebilities of the
tronsfer functions 15 and 16 on the anlerged end originsl core storan
is thaty; whereat on lhe origlumsl wachines fransfers can only be
effectad between drum® and ocore siore, on the enlarged ones interw
oore store trensfere can be mada s well. On mechines with the
large oore storea, Punchioas 15, atd 16 are lmown =2 blosk tranafer and
not as devm transfer funciions. Programers should think lo terme of
blogk trensfers, irreepective of the losation of the pource and

deatinetion reglaters.

L1063 App. T 1



T DRUM STORE LOCATIONS
.f o FOR THE 4K MACHINE
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3.1.2 The B and Gl Addresses as a Compound Location

The greatest quantity which can be expressed in the B address,
whioh normally comprises 10 bits, is Em or 1024, but since this is
the numbar of blocks contained in the core store, reference could
not be made to & drum bloek by employing the B address by itself,

In order te be able to refer to drum blecks, the Oy eddress with its
capaedty of £ bite, conbineo with the B addrese upon = 15 or 16
directive to form n compound location of 14 bite, wherein omn he
!—pﬁﬂiﬂéﬂ a meXimuwm quantity of EH or 16384, which im the aumher of
blooks svalleble on 8 4 drum machine. It follows that when the 01
eddrent io non-zera a drum transfer 1s called for, snd that whem €
le empty the opsration demznded is an inter—cora ators transfer.

3ol Addrcoaing
For & 15 or 1€ function, the 4 sddress slways refars teo a word
nunber of the warking store and the (B + Gl} address to a block
number, irrespective of whother the blcck specified in the (B + ﬂl}
address sxiste in the core or the drum stors, snd irrespestive of
whether tie irassfer dsmanded is an inter-core or core to drum

operation,
3.2.1 ‘[ransfor Inatructions

Ponction 15 demande that the mumber of blocks specified im the
C, address (maximum ie 16 tlooks when O, is empty) shell be trane—
ferrad from the locations wheose first blook number 1e given in the
(B + ﬂl} address 4o the working store, starting ai the register
apecified in the A sddress,

Exzmple 1. Tranefer or read 3 blocka from (drum) blook Wo. 1026
info reglsters 12-3%5 of the working store.
P A B 0] Co W
15 32 2 1 ! 0

Example 2, Transfer or real 2 blocks from {dwmm) biook ¥o. 10
relative Lo etert of second drum and place them im
reginters 100=107,

F A B 0] 0z O
15 100 10 4 Z

TL. 1063 /App. IX 3



Exemple 3. Tranofer or read 16 dlocks from bleck 260 of the
backing store and place them in the working store
sterting at register 60,

P 4 B G C» N
15 60 260 0 ¢ D

Fxampie 4, Read the 16 registers numbered 128-143 inolusive
t0 locations 256-271

F &4 B 03 Cz X

15 256 128/4 0 16/4 ©
i.0. 15 25 32 @ 4 O

Funetion 16 demandm that the numbar of blocks specified im
the 02 address (maximwm 16 blooks when Op is empty) mhell be
tranaferred from the locations whose first word mmber ig given in
the i sddresk to e group of consecutive blocks whoms first bloek
nusber ig given in the (B + Cq) sddress,

Frample 1. Write 4 blocks from registers 30-45 to (drum) blocks
10241027 .

F 4 B C1 O M
% 0 0 1 4 0

Exagple 2, Write 10 blocks on (core} blocks 300=309 from registers
H1-1C0
¥ A B Gy Co M
6 61 300 0 LI

Frample 3. Wrlte 16 words on reglefers 256-2T1 from reglsters
128-143 '
F 4 B €1 G2 N

16 128 256/4 0 16/4 ©
l,e, 16128 & 0 4 ¢

3.3.1 Qverlapping

In en infer core-@tore transfer, words are tranafarred one at
& time, and sash word i written in ite destinstion bafore the stert
of the transfer of the pext word. Thus, in the csse of an overlap

TL.1063/4pp. IX
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of the mourca and destination locationa, some registers will be
overmritten hefore they are used as sources., This produces a
repatitive pattern alonz the destization locatione and would aleo
lose eome souras data a8 3 result of overlapping.
Example, The Pollewing overlap ianstruction requires 4 words to be
{ranaferrad from registers 108=20] to registers 200-203.
F 4 B € 0 ¥
16 198 50 0 1 a

The effect of this lpstructicn ls indlogted in table Al

MTabla L.
Regl avar Contanta _ Contenta
Furbes Before Transfer | AfGar Transfer
197 & A
158 b H
159 i3 G
200 i bl
201 E ¢
0 B i
203 G G
20 H B

3.3.2 QGlepriog Repisters

Hare i8 3 $ypiosl opplication of the principle indleatsd la
the previoms sxmmpls, The following two instructions would smpty
regloters 399419,

A

[ e Iy

F 4 B Oy

1 -0 389 O
16 399 100 O

oo

31313 “Shiﬁiﬁg Dam"

It 1s svident that when overlacpiog destinetlon reglsiers are
lower down the stora than the source registers, oversriting will not

oognr, The effect will just be an overall dlsplacement.,

TL.1063/App. IX ' 5



Exgmple. See table B for the result of:

F oA B C 0 i

16 50 12 0 2 0

Table B,
Heglater Contents ~ Contents
Humber Before Tranefer | After Transfaer
47 A F
48 ;| D
49 c E
/0 pil F
51 B g
52 F B
53 4 J
54 H X
55 J L
56 K X
57 L L
58 o K

Sequenca of Tranefer

In the drum backing etore vlocks are transferred sequentially withim
one track of a drum, For example, the meguence of transfer of 4 blocks
sterting ot bloclk 14 of track 0 of drum O wonld be

14, 15. 0. 1.

In the cors backing store, words are transferred mequentially with
block O following the last bloek 1023s thus word O follows word 4095.

To illustrate this poilnt, consider the instruction

F L B O o¢p M

16 1018 255 © 2 0
and refer to teble O.

TL,1063/App, IX




Taxle C.

i :
i Rezigler | Jontents Sontente i
Furber Before Transfer | After Transfer |

& i
h

i 1027
1005
1019
1020
1023
122
1023 _
1024
11
10

£3

||::

=
.
[=-]

=] =]
L+ L1
R M T e £

=

¥

o)

o=

6 !

ma

F 2]

Jontents af
tegister O

Contents of
Begimter 1

I

[

Loy

A0B

a1 P

M

o e s

= EBnd of working sbors.

It mast be repercervcd that tos lower block nwfbera an s 4K maghine
apecify the lowsr ragisier muwbers on a iX store, g0 thab ywegruss writien
for 1K ozobines may sesily prove adorbive 1 rag on a 4 K eschina, dn B
AR mackins, atfswpie io wedtse into Dlosike © o 15 {{i.e. Tresk O, Drum O
on & MK michine) will lees seme Jets by meiiing inde megizteras (.63, Date
will be lost on the apesial mmbar resisters, sol progrem in registers 32

anwarde would be swermolibion.

Thia diffioulfy oan be overasns without rescliing roperace howsver.
A means i provided whewrshy & program iatesdad Pav s 1L moohine can be
pravael on a LK wacshine sead which ewabiss the vee ol oopmon besh ProgroEms .
An enginseriag fasility ecxists wheveby o CK peobine osa quiekly be furned
inta a 1K myatem., When esrdads pluy connsotlions on bhe sonlrel mstieix
plugbpard sre changsd, hiscks & do 1623 will selact trecks O %o 63 of drom

0 and the eore storsge will ne longesr be accesaibvle as basking otoce,

PLL 1063 hyp, I1 7



4,

Cperation Times

Funotion 15.

Fanction 16.

Frow Core Backing Store
T = 240 + 180n Microseconds for n blosks,

From Drum Backing Store
T @« game &8 1X machine less 20 Micrsseconds.

To Core Baolklng Stors
T = 240 + 180n Wicrosasonds for n blooks.

To Drum Baoking Stors

T = sama &8 1K machine less 20 Kioroseconds.

TL.1063/App. IX



