5. Core Store

I 4D G T Y BT 0 D G A B

The timingecircuits for the c:ore»utorcs are controllied by means of 6 flip=
flops (card 1022) one for each type of core-store functions, as seen from the
microprogrems. These signals are coded together to a central start-signal:
Start €8, which will originate & number of pulses spaced in time ( RT, T
utrobe prim. etc.) The timing is shown in the timing-gchedule, _

AB seen from the CS«Decoding=System diagram ( Vol»?), the 10-bits register ADI
is divided in & groups: 2 groups controlling the y-vires and 2 groups CONm
trolling the xewires. The .cerds 1002«1 are decoding the 5wbit5mgroups. The

signels from the decodinge-cards asre wired to the matrix-drivers ( cards 10011 )

where the final decoding is found. The malrix-drivers gates the drive-current
( cards 1023 ) to the selected wire.

&
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6. Drumstore.

Main principles of control.

Transfer of information between the drumstore and the core store is divided
up in a drum-synchronous serialtransfer Between the drum and the buffer-
register TI and a GIER-synchronous paralleltransfer between TI and the core
store, The drumsynchronous transfer is performed by the‘drumoircuits
simultaneous with the execution of instructions not ooncerninglthe drum.
The corestorageadress to or from which the drumtransfer shall Be done, is
also calculated by the drumcircuits simultaneous with normal operations,

At the moment when the drumcircuits are ready for the parallel transport
the execution of simultaneous operations is interrupted for about 26 uS
vhile the paralleltransfer to or from the core store is goihg on, This is
done by a special microprogram which is activated by means of a special

set of 8 microaddresses, MAB 1-8, and a special clockpulse, KPB, The time-
interval between the 4o interruptions during a channel transfer is about

500 pS.,

Channel selection.

Selection of the channel to or from which a transfer is wanted is done

by execution of the operation VK by which the channel number modulo 512
is transferred to the register TK. Any channel~transferoperation is
normally executed on condition that an existing chammel has been selected,
If a transfer to a nonexisting channel is executed (no. 320-511 or 832 -
1023) the drumcircuits will be occupied the normal time (about 21 ms).
After this the situation is unchanged in the store. If a transfer from

& nonexisting channel is executed the corresponding cells in the core-
store will be set to zero and the computer will not finish the LK-ope-

ration untill the pushbutton "annul. of the TR-paritet" is activated.

The 320 channels in the drumstore are mechanically represented by 320
read-writeheads, which are individually wired to 40 plugs (A2-A1f,

B2-B11, C2-C11 and D2-D11), but electrically they are separated in 20
groups each containing 16 chamnels, The read-write heads are decoded
from the TK-register. Bits 1-5 (numbers according to the buswire no.)
are decoded to an X-value: 1 out of 20 possible (f2 are not used) and

bits 6~9 are decoded to an Y-value: 1 out of 16 poésible. These X~ and
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Y-values are defining the selected track, and this last part of the
decoding is performed by means of the diodes placed in the plugs sitting
upon the drum. This part of the decoding in only active during the exe-

cution of the operations LK or SK.

Changing of the contents of the TK-register during a channel-transfer

is impossible due to the signal "block Gm TK" from card 205-4,

Locking for writing,

Some of the drumtracks may be locked for writing. The locking can be
done in two levels, The first level comprises ndrmally track no. o-31..
This lock is manually operated and is accessible to the user. It is
possible to expand this locking to comprise up to 5 groups of 16 tracks
by connecting the X-group in the decoding to one of the spare-inputs
upon card 200-4, For instance a connection between the pins C3-20~15

and C5-21-12 will expand the lockingarea to tracks o-47.

The second level of locking comprises normally only track no. O, and
is not accessible to the user. Unlocking can be done by removing the
- short circuit pin upon card 20o-4. This locking may also be expanded
so that it comprises up to 16 tracks, no. o-15, by connecting the

appropriate Y-group in the decoding to C3-24~1N,

The execution of an SK-instruction where the selected track has been
locked will be finished without writing during 9 psec. for the basic-

operation plus the normal executiontime for the modifications.

Clocktracks.

The drum is equipped with 3 clocktracks and associated readamplifiers.
Clocktrack no. I contains one mark for detecting word no. 0, track .
no. II a marking for each of the 4o words, and track III a marking for

each bit in all words.
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Transfers to and from the drum.

The microprograms for the druminstructions LK and SK begin with the
microeperation "Gm szt TL" which will read the value of the signal TR"
into the flip-flop TL upon card no. 266, If TL becomes 1 it means that
the drumcircuits are unoccupied (TL means "Tromle ledig" or "drum ready”),
and the microprogram will proceed with starting the drumcircuits by means
of the microoperation "Gm start TR", which will set one of the flip-flops
upon the card 264 dependent on whether it is a write-or a read-operation.
This flip~-flop will remain set during the drumaccess and will select the
correct microprogram to be executed at the interruptions when words are
transferred to or from the core store. The syncronizing signal to the
start-stop circuits SL ("skriv-les" means ready for write to or read from
core memory)is derived from this flip-flop and clockpulse II. The delay

of 12 ysec. upon card 261 is nescessary due to the parity check (see later).

As the drum acces is initiated non~syncronous to the drum, the serial transfer
of information from the drum to the TI-register may start in the middle of

a word, so that the first word transferred to the corestore is not correct.
The drumacces is therefore always transferring 41 words so that the first
word in the acces is beeing transferred 2 times where the last one is

always correct. The counting of the nuwber of words transferred is done

by means of the counting register TKT. This register is cleared (set to

zero) at the beginning of a drumaccess (and when a parityfault occurs in a
word). When the ccntents of TKT is 41, the drumacces is finished by reset-

ting the flip-flop upon the card 264.

If a SK-instruction is initiated during the word-time of word no. 39, the
41’st counting pulse to TKT will finish the drumaccess just before the
second and correct writing of word no. 39 occurs. To prevent this, an
extra clearing of TKT is being executed just before word no. O is written

the first time in the above mentioned situation.
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Addresscalculation.

The resultant address of a LK or SK-instruction is transferred to the
TBA~register., The TCT-register always contains the word no. of the word
thas has just passed the read/writehead. The sum of TBA and TOT is cal-
culated by means of the drumadder. This number is the corememoryaddress
to where the word from the drum shall be transferred at the storing-
interruption during execution of & LK-instruction. In case of the
SK~instruction this sum from the drumadder hass to be increased by ene
to give the address in the corememory wherefrom to fetch the word that
shall be written upon the drum. This is done by setting the carryinput
of the lowest position of the adder to the value 1. When word no. 0 is
to be transferred the contents of TOT must be -1 this value is set into

TOT during wordtime 39,

The contents of register TBA cannot be seen from the display in the

operators panel, but by means of a DM 160 lampcard placed in Al-23.

During the B-microprograms which executes the transfers between the
corestore and the drumstore the output from the drumadder is transferred
to the TA-register and the inputs to the addressdecoding of the core
store are connected to TA instead of AD1, This shift of thenm decoding

is done by'means of a flip-flop upon the card 266,

Wordtransfer,

The serialtransfer betwssen the drum and the bufferregister TI is
performed one bit at a time, the contents of TI beeing shifted one
position to the left for every bittime. During writing upon the drum
the signal for controlling the write amplifier is taken from TI-position O
while during reading the output from the readamplifier is connected to
TI-position 41, The shiftpulse for TI is derived from clockpulse III
and II, the shifts being performed at the times where the value of
clockpulse III is changing from 1 to 0 and from O to 1 and where clock~
pulse II changes from 1 to O. The principle of writing that is used is
called NRZ, non-return-to-zero, because the current in the writehead is
always running one or the other way, It is shifting at the beginning of
words, at every bit = 1 in the words and after the finish of a word if

the number of 1’s was even.



6.5

The signal from the read amplifier is setting a flip-flop which again
steers another flip-flop strobed by a signal derived from the clock—
pulses. After this the shifting begins in a flip-flop called TI-pos.42.
The last bit that is read in a word-time is the paritybit, which remains
in TI-pos. 42 during the succeeding paralleltransfer to the corestore.
At the shifting-in into TI of the next word from the drum, the procee-
ding word is shifted out through TI~0 and is lost.

Paritycontrol.

The paritycheck at reading claims that every word including paritybit
contains an odd number of ones. The "ones"are counted by means of a
flip-flop upon card 263. At the end of a word-time this flip-flop must
contain a O indicating correct parity , at the beginning it contains 1.
If this is not so the signal SL will via the logik cause a resetting of
register TKT and the transfer will start from the beginning. If the fault
continues the tracktransfer will never finish, unless the operator cancel
the paritycheck by means of the switch "Annul.tr.paritet" (The red lamp
will light when the check is inactive). Operating the "Reset"-button

will as usual stop every action.

Simultaneously with the resetting of TKT because of parityfault another
flip~flop upon the card 263 will be set, and later it will be reset
when TKT = 41, This flip-flop will light the lamp at the operatorspanel
called "Tromlefejl" indicating error in the drum. Because of the non-
syncronous start of reading from the drum, the first word read is often
with parityfault. To prevent the lamp from lighting for this reason,
there is a delay between the flip-flop and the lamp.
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Column D Colunmn A Column B Column C
1 0248~2
2 0248 024e 0248 0248
3 0248-) 0248 0248=1 D248
4 0248 0248 0248 D248
5 D248 0248-1 0248 0248-1
6 0248 0248 0248 0248
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8 0248-) 0248 0248-1 0248
9 0248 0248 0248 0248
10 0248 0248« 0248 0248-1
11 D248 0248 0248 0248
2 CLards for each plug
The clock pulses are transferred from D1 (or possibly from Al,
Bl, or Cl) via Cards 0248-2, which do not contain Diodes,
but are Connected according to the following Diagram,
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b TR I screen Sc
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4. Start=stop circuits

The clockpulses from the 450 KHz oscillator are distributed to different
parts of the machine controlled by signals from the pushbutions on the

operators panel .

There are in priciple 3 different output~clockpulses:

Ve K4 and KP. A which drives the microaddress fiip=flops and gates

in the control unit during normal operation.

2. KPB and KP.B which drives the special microaddress flip=flops and

gates in the control unit during a drumtransfer function.

v e i . 1 . . . .
8. brisplay and “zero to all lines' which drives the register=display=system

that is active when the machine is stopped.

Besicles this there are some special pulses (Sp-adder, SpH and 3pi)
which controls the shortterm=memories in the outpuis of the acider and

the registers M and Ab .

The distribution of clockpulses is. controlled by means of the flip~flops

VAL and VAB,

The flip=~flop VAT is only one when the seccial festmicroprograms are
Y i gic

activated by means of the switch in the central processor,.

When VAT = 1 the outputgates for the display~system are enabled,

When VAL = 0 the machine is running and gate 5 on card 249 is enabled,
I VAB = 0 gate 5 will send outputpulses and KPA and KA will be
active. If VAB =1 gate 5 will be closed and gate 7 open so that KPB

and KP.B will be active..

It is scen that if VAC =1 and VAD = 1 gate 7 will still be active
while display is inactive. This means that a drum transfer may be finished
after VAC has been set to 1, A

The primary clockpulse is interrupted in the following situations: ofter

execution of microoperation Gmstep (1 clockpulse is removed), when
VAC or VAB are changing or when pushbutions are activated,
The logic around VAB is syncronizing the drumoperations and the clock=

ulse, and makes sure that a core=memory cycle is not inferrupted by the drum,
r / y y
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8. Indicator circuits

AU e N Tt e i s

The indicator operation is defined by rieans of the bits OR 33 and

OR 34 in the following manner:

OR 33 | OR 34 | Name i Deseription
0 0 BO I Stering in indicator
0] 1 Bl M Marking of cell
1 0 B, | N | Conditioning of instruction
1 1 B L - - .
)

It will be seen that each operation has two names. The names
BO-B3 are only used in the technical pepers. The decoding of the

indicator-operation is dene by the 'I -afk' on the card 202-2.

8.1



The indicator address 1s defined by means of the bits ORZ>5 -~ ORZ9.

The first 3 bits are decoded by means of the 'IA-afk’' on the cards

222-1 in the following manner:

| OR 25 | OR 36 | OR 37 Name | Description
0 0 0 N Zerokombination
0 0 : 1 X Push buttons on control panel
0 1 0 Wor Z Zero status of the R-gister
0 1 1 0 Overflow
1 0 ] T Sign
1 0 1 P Marking bits
|
1 1 0 Q - -
1 1 1 R - -
The two last bits of the address are used in the following manner:
OR 38 OR 39 Name
0 0 Zerokombination
1 0 A
0 1 B
1 1 ‘ C
|




The Indicator=register IN consists of 12 flip~flops with the names:

Oh, OB, TA, Th, PA, FB, 24, 0B, RA, RB, KA and KB,

The 10 first are connected to the busline~system and are placed upon
the circuit cards 216=1, KA and KB con only be set manually from the

control panel and are placed upon the card 200-5,

The specific functions of the indicator=logic are described in full detail in

1 o g . 1
A Manual of GIER Prograrming , vol 1, page 90-95.

Conditioning of an instruction by means of indicatoroperations N or L is
performed by a group of logic circuits which gives the outputsignal B,

If B=1 the condition is fuifilled and the instruction will be executed,
This logic is placed upon the cards 233 and 200-5, The Boolean exprassion
for B can be written in this way:

P P, — o~ anymens

= MaB 48 H + TR Na+T . 0 . +p. + T3\
B (® +C3 sz,() By H40 b4 “38)( +B§ Hlﬂ Bd Hlﬂ Ra )
'7_*_"'? . '“/"‘ I Yoot "'5?‘%' ';‘:’ ;T2 o M’: .
(K bg f\/\ + 83 Ky ¢ Rog Y ( K+ B K8 + 83 1(B + OPSQ )

s . e vy~ NP 5
Vap, O, +B.- O, + IR W+B. O +p 0+ u
(W 4B, By G+ DRy ) ( FBy Ot iy TR,)

WD Wb .w+ OR_+OR_).
( 3 3 9 w)

GSU

=TS NN & SR LA B0 {j:
(O By O # By Op + TRyp ) (Oh By Op By Oy + LR o)

(©+B, overflow in AC + B, overflow in AC + ORyp + OR,
w

(FB T, BT+ TR, ) (THB T 4B T
b Ko G S

(P+B, P +8B,-P IR V(P 4By Pyt B P+ IR )

n

Co+B, T, +Bel +TR )(T+B, o +B. TR, )
( 83 h/‘\] A L 4 )( +B\, B o B+Cj\8‘?)



:].

In the case that indicatoroperation L is used then we have B 5

For operation N we have B 3 =Q in the cxpressicn, By selecting an

address foex, P, we have P = 1 and ' =0, This means that only the

paranthes containing ¥ is interesting,

K, ¥, O, T, “and R =0 that is N, K, Y, iesee v =150 that

equal to 1, The exprassion simplifies

because all other addresses N,

all the rest of the parantheses are

in this casc

ForB3=1 to B=(PA+ R, ) (7B CR.q) and
Wi Q7

]

forBz=1 to B=( Fi+ TR ) (F0+ QRyo )

<

N
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Unmarked Diodes:

OA 95

1) Mounted on Card 0255

2) Mounted on Relavys

R correspond with input 0 on Card

M- -

0 - -
H - -
L - -
F o= -

rl - -

sl = -
r2 - -
s2 = _ -
in - -
ta - -
tk - -
bl - -
bs - -
by - -

Relay 1-9, mounted

beginning with Relay farthest from Hinge

.on Relayshelf,

1 -~ =
2 i
3 e a
b - -
5 « -
6 ~ =
7 - -
8§ - -
9 - -

10 - -

1" - -

12 - -

13 - -

- -

15 - -
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ADJUSTMENTS FOR GIER -

R e

CLOCKPULSE 0249 (B1-27)

- e - - -

The oscillator frequency is adjusted by changing the capitance

?.2u841 .
):\/\J\/L_

The clock pulse length can be adjusted by the potentiometer on card
0249 and should be luS when measuring GM-H

0-9 as 1t passes O V.

1 usS

Marginal pulse length is 0,9uS to 1,1uS. (= 10%)

SP-H and MQ

SP-H should start at the same time as GM-H and should lag behind
0.2-0.32uS,.
Adjustment is made on 0293 (Al-17) by changing the capacitance.

+5V

ov - - = p - -

0.2-0.% uS

-5V



VAB: 0258 (Al - 25)

The shift from KPA to KPB should take place on the trailing edge
of a clock pulse. FLF can be adjusted bn the potentiometer on
Al-25, and should return to zero in the middle of a clock pulse

after approx 6.2uS i.e. in the third clock pulse after start.

ca. 6.2 usS

KP I, II and IIT amplifiers should be adjusted so that triggering
takes place between 66% and 75% of the pulse amplitude. Adjustment
is made with the potentiometer on 0257.

- i

66% - T5%

Signal amplifierris adjusted with the potentiometer on 0257-1.

During drumtest (all tracks involved) the potentiometer at first is
slowly turned clockwise until an error appears, then counter-clocl
wise until an error agaln appears. The potentiometer is now set iIn

the middle of these two extremes.

Current in these coils i1s adjusted to > amp. with help of the
variable resistor 4.7 60W, mounted under the console.



VOLTAGE

All voltages are adjusted with potentiometers on the control panel, to
100%, and should be measured for voltsge drops accross the relay contacts.
+

Marginal voltages should be at least - 7%.

L X R Y SR

Thermal cutout should take place between 3% and 370, and adjusted
with the three potentiometers on card 288 (E7).



Rialto, 31st March, 1967
FJ/KD

Adjustment of Core Store Strobe

220 [ GIFR ]

The measuring is made in one pos. in R [ Ll ] reg. card W& [ 1024 ]

to which "1" is read continously from the core store.

Use probe with ground connected on pin T [ serietmtidatedbamminati,
serial VI pin 153

)

A

I4 30
= serial VI B1-31-34 (1006A-14) ]

Ext. neg.
Time: 0,2 uS

Chopped

A: 0,5V/cm

Bs 2 V/em
C: 2 V/em

N N

> 2
] L/ s
x C. % - 7
= it N _[rolrol
< H fo .

Strobe Read Wire

Fig. 1.



Fig. 2 shows the signals obtained in point A=B~C, on Fig, 1,

A5 A, o
SR L TR iy s sy
- < o~ ] i:’/‘\ ’f‘ A
< 4] Ne d
-~ oA
SN Y
\‘."/ N
28
Ma\\\.——
b )
Lol L Ly ! T \
Jod
LS 0 I S e o 2 le'%1{§_b‘}§%‘% H 4 %g\{{{{'r;%}§}%%% B
N . bﬁ/\-\ .
e —— ﬂ””\ e /"“W"“\.
g
34 4
A
i T
A SN ""“‘\n’\ C

Fig. 2.

If &2 [ OT ] is blocked, only one of the two read-signals (A) will be present.
If it is the dotted signal, then change to the other point A,

Adjust the leading edge of the strobe (B) to be in the middle of the read
pulse (A) as shown on fig, 2.

Check that the trailing edge of the strobe (B) is coming before the trailing

edge of (C), If not, the strobe is too long and adjustment is necessary.

The strobe must be approximately 6=2&=8 [ 1 uS ] long.



B1-1,

[Testprogram no, 1.Topsges test of the drum,

The program writes pseudo- random numbers on the tracks 1-319( the
same nunber on all tracks) and compares the number that has been read
with the written number.After each comperison for all the tracks is
typed ok on the typewriter. By errors.is typed track number,word number,
the written word and the word that has been read.Bit ko and 41 do not
contain random numbers. KA=1 effects simultaneous computation by
writing, KB=1 effects simultaneous computation by reading.Output on
the typewriter can be removed by setting by=0 after the testprogram
is read in.First instruction to be executed is zqlKB.

The drum parity check should be removed during run by the switch

in GIER. ]

1=l

[ L1] 2qlxB sstop 1if KB=1

[ W2l vy 16 schoice of typewriter

[ L3] pa r8 10 jchoice of start track

[ 4b] pa r3 t-305 schoice of start address for random nunbers
[ 45] hs r3 jjump to sequ. for random nunbers

[ L6] tk 1,1t 1 3shift

[ 47) gr -3%05,hs 129 jstore random numbers from 720 and Jump
[ 48] tk -20,ac (r-1) 3shift and add -

[ 49] it(r-2),bs ~265 3is repeated Lo~

[ 501 hh r-5 stimes

[ 517 vk 0 %1 jchoice of track -~

[ 521 sk -20h swrite track

[ 53] hv r5 NKA sJump if KA=0

[ 54] pa r2 t50 sput in 50 as counting number

[ 55] hs r21 129 scompute S0~

[ 56)] bt 50 t~1 jrandom numbers simultaneously-

[ 57} hv r-2 swith writing

[ 58] vk(r-7),1k ~50k schoose track and read until 520

[ 59] nv r5 NKB ;jump if KB=0

[ 60] pa re t50 splace 50

[ 61] ns r15 jcompute 50-

[ 62] vt 50 t-1 srandom numbers simultaneously-

[ 63] hv r-2 svwith reading

[ 6L] pa r3 t-205 jchoice of start address for random numbers
[ 65] pa r3 £-505 schoice of start address for read numbers
[ 66] vk (r-15) jwait for the drum

[ 67) arn =305 t1 ;take the written

[ 68] sr -505 %1 jsubtract the read

[ 69] gr r15,arn ris jstore the difference and fetch it again
[ 70] hv r15 NZ ;jump to typeout 1f not zero

[ 71} it (r-3),bs -L65 ;this is repeated-

[ 72] hv r-5 300 times

[ 73] 1t (r-22),ps 319 3if track number < 319

[ 7] hv r-23 sJjump back

[ 75] hv rbe jelse Jump to typeout of ok

[ 76] pm r7,mln r5 sRAND-1, subroutine for random numbers

[ 77]) tk 8,gm r6

[ 78) ar r5

[ 79} sr r5 IO

[ 80] gr r3,hr si 3 Jump back

[ 81] gtn p,dln ri3k jeonstant

[ 82]) uwan (pS11),gc -1 jconstant

[ 83] sn p206 X t-228 jconstant .

% 84]

a : '
85] sy 6L,ud r39 stype CR and count down in 120
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861
87)
88]
891]

90]
91]
92 ]
93]
ok]
951
96]
97]
98]
991
100]
101]
102]
10%]
104]
1051
106]
107]
108]
109 ]
110]
111]
112]
113]
114]
115]
116]
117]
118]
119]
120]
121]
1221
123]
124]

1

arn(r-35) D
hs ri7

qq
arn{r-21) D

sr 50k D

hs r13

aq

sy 6l
arn(r-27),tk 1
sy 1 VLT

sy

hh r-% NZ

sy 6k
arn{r-31),tk 1
sy 1V LT

sy

hh r-% NZ
hvr- %2

ck 10,tk 30
ck -10,pt r9
dk r9 X

pp k,mln r9
pp p-1,tk 20
ar r5 V 1LZ

pt rl 16

gt r , sy

bs p510,ud r-2
bs p , hh r-6
hr sl,qq 16
Qa9 t-2W1

aq IZA

sy 38 ,sy 34
8y ,SY

Sy 58Y

bt 12 t-1

hv L3

pa r-2 tiz2

sy 64 ,hv k3
pa r-U t-1

sTetch track number
$Jump to decimal typeout

;Tfetch word number relatively

sfind word number
sjump to decimal typeout

stype CR

sfetch the written word and-
jwrite-

3it-

suntil the rest is only o-es
swrite CR ‘

sfetch the read word and-
swrite it-

suntil the rest is only o-es
b4

sJump to repeat

jdecimal typeout

3 jump back

stype ok

stype two spaces

;type two spaces

sup until 12 times

sJump to repeat

jelse place 12 as counting number
swrite CR and jump to repeat
jcount down to second to the last

B1-2,



[Testprogram no, 2, typeout of bi
TYPEWRITER to the shortest distan

B2~

ration or bit-pattern.Set the
the linss.

Program 1s "stored from location 41 to 89,Tne first instruction to be
executed 1s zq LKB.The program will stop after 20 lines have been typed
1f KB=1.The typeout will be repeated by pressing START-button. ]

=l

[ W] zq 1xB

[ k2] vy16 ,hs 50

[ b43) qq 70

[ L4] vt 19 t-1

[ 45]nh r-3

[ 46] zq LxB

[ 47) pa r-3 19

[ 48] pa r-5 £70

[ 4] nh -7

[ 501 arn(s1) 1PC

[ 51] sy 64 , sy 60

[ 52] sy 6, tk 1

[ 53] sy 57T v LT

[ 5h] sy

[ 551 bt 39 t-1

[ 56] hh r-u4

[ 57] pa r-2 t39

[ 58) sy 57 v Lpa

[ 59] sy

[ 60] sy 57 vV LPB

[ 61] sy

[ 62] sy 7,hr s

[ 63] qq

[ 6L} qq

[ 65] qq

[ 66] qq

[ 67] qq

[ 68] qq

[ 69) qq

[ 70} qg s1 IB %1

[ 71] qqa p3 IC t3

[ 72] qa (p7) IKC ©7

[ 73] aan (p15) 1I0C t15

[ 74] zgn (p31) IRC t3

[ 75] srn (p63) MRC 163

[ 76) sen (p127) ILRC t127

[ 77) nkn (p255) D LRC t255
[ 78) ppn (p511) VD LRC t511
[ 79] udn (p-1) XVD LRC t-1
[ 8] uin (p-1) t-1
[ 81] uan (r-2) XVD LRA t-2
[ 82] wan (-4) XVD IR t-L

[ 83] uan -8 XvD L

[ 8Lk} uwd -16 xvp L

[ 85]z1 -22 xvD L

[ 86] nh -64 XVD N t-6L
[ 871 nv -128 XvD t-128
[ 88] pc -256 XV t-256
[ 89] pa -512 X t-512
e

sstop if KB=1

jchoice of Typewriter and jump
jconstant and counter

3is performed-

320 times

;stop if KB=)

sset nutber of words

;set start address

. 380 1O rervesat

stypeoutprogram, Fetch a word
stype CR and upper case

stype [ and shift

stype I if sign is-
selse type space
;is performed

;U0 times

;set number of bits
stype I if A-mark
selse type space
stype I if Bemark
selse type space
stype ] and jump back
sempty

;1 word in bitpattern

3last word in bitpattern

!



[Testprogram no. 5.Typeout of track no, 0 in bit-pattern. Set the TYPEWRITER
to double distance between the lines.

The testprogram 1s stored in locations U1 to 63,1t uses the locations 64 to

103 for storing. The first instruction to be performed is zq LKB.The run can

be repeated by pressing the START-button. ]

i=l1

[ W] zq 1xB jstop 1if KB=1

[ L2} vk 0,1k 6L schoose and read track no. 0
[ L43] vy 16,vk O jchoose typewriter and walt for the drum
[ Lh] sy 62,ns 51 sblack ribbon and jump to typeoutprogram
[ 45] qq 64 %1 jconstant and counter

[ L46] bt 39 -1 ;is performed-

[ 471 hh r-3 ;O times

[ 48] pa r-3 t6L ;set start address

[ 49] pa r-3 t39 ;set number of words

[ 501 zq 0,hv r-7 jstop and go to restart

[ 511 am (s1) IPC stypeoutprogram, Fetch a word
[ 52] sy 6U,sy 60 stype CR and upper case

[ 53] sy 6,tk 1 stype [ and shift

[ 54] sy 57 vID stype I if sign is-

[ 55] sy b . jelse type =

[ 56] bt 39 -1 5is performed-

[ 57] hh r-4 340 times

[ 58] pa r-2 t39 sset number of bits

[ 59] sy 57 Vv Lpa stype I if A-mark

[ 60] sy U jelse type =

[ 61] sy 57 v 1PB stype I if B-mark

[ 62] sy U jelse type =

[ 63] sy 7 ,hr si stype ] and jump back

[ 64] qq sempty

e

L



[Testprogram no.

Bh1.

L.Test of the fast memory or core-store.The content of

M 1s stored in a location and is read back.If the read is equal to the
written, the program will continue with the next location.The test is
performed for the locations 60 - 1022.If KB=1 the program will stop and

a new content can be placed in M.Positiontggmgnqnﬁl in a locatlon are not
included in the test.By errors <f> is typed on the typewriter every time
a content of a location is not hit right.If KA=1 GIER will stop while the
number of the location that was hit wrong is placed in the in- reglster,
and the dlfference “between the read and the written is placed in the R~
register,By restart or if KA=0 the program will go on testing the next
location.The first instruction is zq LKB. ]

zqg O LKB

gm 43 v

qq O

gm 59 M t1
arn 4%

sr (Lb)

hv 52 N7

arn Lk

ca 1022

pa Ll £59

hv W1

vy 16, sy 5k
pi (Lb)

zg O 1KA

bt Lo t-1

hv 48

pa 55 tho

sy 64 , hv L8
aq O

jstop 1if KB=1

jstore M in location no. 43

sempty

sstore M in running location

;add content of location no., 43
jsubtract running location

s Jump if REO

sadd content of location no. bk

31T number of running location 1s 1022
sset 59 as address in location no. Lh
10 to restart

jchoose typewriter and type T

jplace no. of location in in~-register
sstop if KA=1

suntil LO times

3 Jump

jelse place 40 as address in location 55
stype CR and jump

jemply



B5-1.

- crack Help €9
[Testprogram no. 5. Test of track no. O. A

The program reads drum track nc. O to the locations 128-167 in the core
store and cdmpares for each location with the correct content of track

no. 0 , that is read in to the locations 70-109 after the program.lf there
is no error in track no. 0 the message <k will be typed.If there 1s an
error in one or more locatlons, the program will stop after having typed
zi- for errors in positions 0-39 and -m- Ior errors in the mark-positions,
The content of the yrong location can be coeerved in the R-register and
the address of the wrong locatior in the s-register (read modulo 128). In
the M-Tegister is ~by errors in pos. 0.35 - placed the difference from
the subtraction and - by errors in the merk-bits - the correct mark-bits

e oo

in position § and 9. ]

1=l

(k1] zq 1KB

(k2] vy 16 , sy 58 . 3the typewriter in lower case

[43] 2q IKB .

[Lh] vk 0, 1k 128 sread track O to loc. 128 and on
[b5]) vk ,pi swait for the drum ,

[L6] arn 69 IRC +1 jcorrect run cellcontent to R (markbits indic.)
[b7] sr 127 +1 jsubtract next variable location

[48] gi 66 , pp scorrect rarks to location no. 66
(491 hv 60 NZ C3jump if R # 0

[501 arn (47) 1IRC : sread merks indic, :

[51] arn 66 1K jcorrect marks to R, read marks to p
[52] ncp , hv 63 sdum if wrong marks

[53] arn 47,nc 167 stypeout if LO locations are tested
(541 hn L5 jor jump back

[55] sy 6k ;type CR

[56] sy 38, sy 3k ;type ok

[57] pa L6 +69 sreplace address number

[58] pa L7 +127 sreplace address number

[59] hv L3

[60] sy 57 X ' stype -i- ,difference to M

[61) arn (47) , ps(b7) . jwrong cellcontent to R,address to s
[62] zq ,hv 50 :

[63] sy 36 X stype ~m- ,correct marks to M pos. 8 and 9
[64] arn(L7), ps(b7) swrong cellcontent to R,address to s
[65] zq , hv 53

[66] qq , slocation used for storing during run

[From location 70 to 109 is now placed the correct content of track no. 0,
In this version it is assumed , thet the HP-button is blocked by position
0O in the by-register.For a GIER, where the HP-button is blocked by pos. 3
in the by-register,tie program can te used, if you before the run change
the right half-word instructions in loc. 72 and 103 to vy r79 and vy 80 ]



[103]
[1o4]
[105]
[106]
[107]
[108]
[109]

341

q4q

it 1,pa 10

gk 1, vy r-Lg7
gi 2 IPC

gm 3 MPC

vk 22 TI0B t-1
gr 4L MOB

tl -39 , pm 24
gr 7, tln -19

“arn 2, cm -}

pmfn r IRB

pi 66 IZA t-511
hh 17 ©NZA

gD 8 s PP 38
vk 319 t-1

sk 24  t-lbo

bt 23 t-1

hv ]u, pp 29k
gs , gin 9
vk 25 , 1k -64
Vk P > lk “75
vk(5) ,1k -124
ps L1, wa 5

ps s-1, ar s-125
bs s-1,hv r-1
bs (5) I0B t-1
vp () , hv 21
sy 6b vV NZ

arn -25, hv -29
sy 29, sy 60
sy Su) sy 53

sy 33, sy 35
gr -512 MOB

ly 33, vy -h96
pm O XD IZA
tl -7 ,ly rl

pi  LZA t508

xr X TIZB

hv 35 1ZB

gr 41 MRC t-1

B5-2,

;ek 1,vy r79 for HP blocked by pos. 3 in by-reg.

51y 33,vy 80 for HP blocked by pos. 3 in by-reg.



B6-1,

[Testprogram no. 6. Test of the core-store including marks.
The program examines the wholc core~store exept for the locations that

are occupied by the program itself.
At first zeroes are send to a location and the answer is checked, then
ones are send to the same locatlon and the answer is checked.

If stop in location Lk (r]-hS ): RO-%9 £ 0, existing ones are wrong.

TR AR 2

If stop in location %éwgyéékj): RhO-41 § 0, existing ones are wrong.

,, If stop in location 50 (11 =51): RO-39 ¥ 0, to position(s),containing
a one and having a zero on the right %jde)a zero has been send from
the store instead of s one,

If stop in location 52 (r]—S) ): R=h0.L41 &£ 1.1, existing zeroes are wrong.

With IKB=1 the program will stop after having examined the core store
from location 58 to 1023 and further on from location O to L0, In the in-

dlcabor

iy

the address of the locstion that is tested, can be observed. j

B P C RIS -

i=l
(41] zq IXB
(ko] grn 57 M +1 szero to variable location
[b3] arn(be) ,pi (L2)
(bh] zq N2 ;stop if RO-39 + 0
[b5] qu vV nC
(46] zq ;stop if RhO.L1 £ 0.0
[b7]) srn 57 jconstant is subtracted
(L8] gr (k2) MC jones to variaeble location
(4b9] arn 57 , ar (L2) sconstant to R,content of location is added
[50] 2q NZ sstop if RO-39 % 0
[51] @ Vv IC
[52] zq sstop 1if RLOLLT £ 1.1
(53] arn 42 ,nc Lo
[54] nv L2 sexamine the next (variable) location
(551 pa L2 +57 jreplace the address 57 in location 42
[56]1 hv 1 srestart with location no. 58
[(57] qq 1B sconstant( 1 bit in position 39)
el
F{
!
Ko}

ARE AR



BT-1. |

[Testprogram no. 7. Topsges test of the flosting point operations: AR F,SR F,
MK F and IK F. : o

The testprogram operates in 6000 cycles.In each cycle two random,floa-

ting point numbers,a and b, are generated by means of the subroutines

RAND~1 and RAND-2,The four flosting point operations are then carried out

on the numbers a and b, and the four results are added( as fixed points
numbers) to four sum cells.

After 6000 cycles a line is printed on the typewriter,containing the number
6000 and the four sum cells in octel notaticn,The four sum cells are then
cleared and 6000 new cycles are calculated,etc,If KB=1 the program will stop
after 6000 cycles, and can be repeated by pressing the NORMAL START-button,

The correct output is (only the numbers):

6000 35271407753020 3624270660700 66043725657530. 155777117337k
6000 2527140775%020  36242706607000 660L37256575%0 155777777557k
ete. ‘

test of: add. sub. mult. : div.,

Calculation of 6000 cycles takes about 35 sec.The value of 6000 is stored
in cell 114 as an integer in pos. 39.It may be changed if required.
If KA is set to 1, output is obtained after each cycle. '

The program 1s stored from cell 41 to 136.he first instruction to be
executed is zq LKB. ]

1=l

[ 11] 2zq 1KB ;stop if KB=1

[ L2] vy 16,nv b stypevriter output,go to 46
[ 3] qq o0

[ b4] aq 0

[ 45] zq IXB ;stop if KB=I

[ 6] grn r71 [117] jsum:=0

[ 47] grn r71 [118] 3 sum:=0

[ 48] grn r71 [119] 3 sum:=0

[ 491 grn r71 [120] jsum:=0

[ 501 hv r19 sgo to 69

[ 51] qao©

[ 52] qa o0

[ 53] qq 12A jparameter

[ 54] gen s9 1320 sparameter

[ 55] pi £-65 jfrom 55 to 66 is placed -
[ 56] arn r-2,er r-13 ja subroutine for printing -
[ 57] din r-1b,tk 20 jout the counter in location -
[ 58] pi 64 NZ t-65 3115 in decimal notation.

[ 59] hv »3 =1z

[ 60] hv r2 NTB

[ 61] sy 16,hv r2

[ 62] gt r ,sy

[ 63] gm r-11,pm r-20

[ 64] din r-11,gr r-21

[ 65] hr s2 12

[ 66] pm r-1b,hv -9

[ 67] qq 1256 sparameter

[ 68] qq 1B sparameter

[ 69] grn r-25 szeroes to cell 4hL

[ 70] arn r39,gr 165 jmge start-random from 109 to 135
[ 711 em rhb scounter :=0

[ 72] pp 2,pp p-1 3pi=2 , pi=p-1

[ 73] grm pi121,hs 157 jcell:=0 , go to RAND-2

[ 741 qq 20

sparameter



—

sr
ga
Ttk
ck
ac
tk
ac
bs

Pp

10 D

pi2l,hs 152
2 ITA
-6,t1 -6
pl2i,arm r-12
1 LTA

pia2l

p,hh r-10

h,pp  p-1

arfn r37,udf pl110

grf
arm
bs
hsn
arn
gr
hv
psn
sy
hs
qq
Sy
bp
arn
ga
Tl
sy
za,
bt
hv
pan
5y
bs
hr
bs
dkf
mkf
srf
arf
aq
qq
qa
qq
aq
qq
aq
aq
aq
qq
hs
Xr
mb
hr
m
tk
ar
sr
gr
gtn
udn

aq
hv

38
r37,ac pl17
p,hh r-lb
r5 X LKA t52
r-21,ar 126
r25,sr rab
r-19 LT
rli3
6h,arn ro2
r-39 X 159
257 +t-1hLh
3 SY
b,pp p-1
pli7,tl ~10
rif,sr r17
J5,ca
16,hv  r2
ril sy (r1h4)
13 te1
r->
r-2 X t13
»8Y
p,hh r-10
sl
ploh v £-333
ril
ril
r1o
r9
(s) XV LT

rh  thh

,mkn sl

511 D

s2

r7,mln r5
8,em 16

5

r3 10

r3,hr sl
p,dln rh3h
(p511),pc =1

s

3~10

;set exp. ,£0 to RAND-1

3set sign

$Ro0 =0

sstore , fetch 1
3if neg. then -2
sadd to cell
srepeat

spi=le , pr=p-1

jTetch b , execute

jstore in 123
jadd to cell
srepeat
scheck output
scount

3= limit
srepeat
sfinal output

sCAR RET,counter to R-reg.

sprint counter
jparameters

;2 SPACES
spr=lt , pr=p-1

jfeteh number , shift

jdelete bits 0-9
sshift , if zero
sthen print zero
sstore and print
srepeat 13 times

jreset address in bt-instruction

;2 SPACES
jrepeat

sexit ( to 136)
sstart random

3 /o

3Xa

;j-a

3+a

36000 = 1imit
jcounter

3storage of address

sstorage of div.
;storage of nmult.

;storage of subtr.

jstorage of add.
;jstorage of b
jstorage of a

3storage of result

sRAND-2

s RAND-1

jage of start random
380 to 6000 new cycles



B8“1n

[Testprogram no. 8. Test of drum track transfer time.

The time for execution of an LK iInstruction is tested by the program.If KA.
is set to_1, the transfer time for all tracks is printed out.If KA=Q there
will only be output for tracks with a trensfer time different from 20 ms.
The output is in binary notatlon for the transfer times as well as for the
track numbers,

After the end of a test run ( output <slut> on the typewriter), the test
can be repeated by pressing the NORMAL START-button. If the qq instruction
in location 57 is changed to a zq instructicn,the actual transfer time can
after stop in location 57 be observed in the R-register in microseconds
with unit in pos. 19.

First instruction to be executed is zq LKB in location 41,]

1=l

[41] 2zq IKB jstop if KB=1

(k2] vy 16,sy 64 ;select typewriter,CR

(k3] sy s58,sy 36 ;lover case,m

[Lh] sy 18 ;s

(451 Dbt 10 t-1 swrite 10 SPACE

[46] sy ,hv bLs

[47] sy 19,syl 3t

(481 sy L9,sy 51 38,¢C

(bo] sy3h, sy 6L ;k,CR

[50] bt 320 t-1 jselect -

[51] vk -1 VvV 1 3~ tracks 0-319

[52] hv 75 30 to 75 if track no. =319
[53] 1kn =512 ;jread track, zeroes to R

[54] hk 57 3if transfer finished then go to 57 -
[55] ar T4 selse add 113 microseconds
[56] hv sk sand go to 5b

(571 aq jempty

[58] nec 20 NKA soutput for all tracks if KA=1 -
[59] ps 66V 3~ else only output for tracks -
[60] hv 50 ; - With transfer time F 20 ms
[611 +tk 1 3ehift 1 position to the left
[62] sy 1 VvV IT sprint 1 if sign .

[63] sy 38 selse print o

[6L] Dbt 9 t-1 sand repeat 9 times -

[65] nv 61 3~ from 61

[66] nv s1

(671 sy ,sy 32 SPACE

[68] pa 64 t9 sreset address in loc, 6b4
[69] arn (51) D strack no. to R

[70] ns 61 sprint track no.

[71] pa 64 19 sreset address in loc, 64
[72] sy 6k ;CR

[73] hv 50 ;€0 to new track

[74] qa t113 jnumber of microseconds

[751 sy 18 38

[76] sy 35,sy 20 s1l,u

(77] sy 19,sy 64 3t,CR .

[78] =zq ;stop

[79] pa L5 10 sreset loc, 45

[80] pa 50 t320 sreset loc, 50

[81] pa 51t-1 sreset loc. 51

[82] nv b1

el

;g0 to start



[Testprogram t10 (ferrittest) 1,

If a ccll in this Lntervai is mlotakan for anothcr ccll in the same interv&l
there will be no errorreactlon , because the program use the same bitpattern in
all cells during one testcycle.The program is stored from cell b1 to 131,
lNPUT oF P:R—E(JRAI\/I cells 93 for help?

The program is publjshed in a condensed versicn ( a B- tape ) to bp read 1nto

sumcheck of the program 1s pcrformod If this cheggwlihgk Lhe program writes
<CR,t 10 > on the typewriter with black ribbon otherwise the programname will be

typed.wgmgg@ and the program stops in cell 9
TESTDIGITS

After reading in and sumcheck the program will stop in cell 51 1€ KB=1,During
this stop the registers R and In contains zeroes,Ilf no bits are inserted the pro-
gram itself will generate the testdigits for the run. If bits are inserted in R
or In these bits will serve as testdigits during the run.In Egggggngﬁﬁwgphhgﬁi

glves sense,

BUILD I TESTDIGITS
When the Build in testdigits are used , L2 consecutive bits is taken from a
group of bits containing:
1 13Tl 00ees15,0,0,0,0,0006,0,1,7,1,%,0004,1
S / \ VAR v/
uzwgits Mé/bits L1 bits
This means that each cell is automatically tested with 84 different ( but known )
bitpattemms.,

s

OPERATORS, TESTDIGITS

If the operator choose the testdigits each cell will be tested 81 times with
the choosen bitcombination.,The operator must insert the bits in RO-39 and the
marks in In[RA,RBJ.

ERROR REACTICNS
Durlnﬂ the running of the program , the normal condition of KA and KB is
KA—KB~O In this case there will be no error- output before one complete run 1s
terminated. A complete run means writing and reading in cells 512-1023 of either
the 84 generated bitpatterns or 81 times with the operators bits.
NO ERRCR: If no error is registrated the run will
o terminate with the typed message <CR, ok>
and a hoot at 1000 c¢/s in 5 seconds.
ERROR: If an error is registrated the run will
T terminate with the typed message <CR,->
and the frequency of the hoot will alter-
nate between 950 c/s and 1100 ¢/s.
KA“l will cause the program to stop when an error. is detected iIn the bits 0-39
Or the marks in the cell in questlon There 1s two possible stoppoints in the
program:
1) Stop with ri1=122 [0001111010] indicates error in bits 0-39.
The testbits used will be found in M.Bits in R set to 1 are
errors.Depressing the START- button two times while the STCP-
button is depressed will transfer the adress of the cell to._
e and the cellcontent to RO-39. Depre531ng TSTART will coptlnue
“the test.
2) Stop_with rl1=125 [0001111101]) indicates error in the marks.
The testmarks is stored in R8-9 and the marks of the cell

in In[RA,RB].The adress of the cell is transferred to.p.
Depressing START will continue the test,

Setting KB=1 when the machine is stopped in an error , and depressing START ,

will Cause cycllxg in a loop as long as KB=1.In this loop th content of 10-33

and In[RA,RB] is stored in the cell , and the zontent of the cell is read to

RO-39 and In[QA,QB]. ]




[Test of the fast memory,cell 512-1023]
i= I

[ W] vy 16 ,psn 132

[ L2l ps  s-1 ,ar s

[ W3] ps  s-b7 ,hv r-1 [b2])
[ Lb] sy 62 Stk 1

[ b5] sy 29 NZ

[ 4] sy 64 ,sy 19

[ L7] sy ,8y 1

[ 48] sy 16 ,8y 62

[ 4971 zq NZ

[ 50] pin

[ 51] zq LKB

[ s52] gr 57 [109] M

[ 53] pa 135 [88] 1

[ sk} gi x2 [56] Vv 17

[ 551 pa 18 [73] ,hv o r36 [91]
[ 56] nc ,hv o -1 [55]
[ 57 va r31 [88] ,pa 116 [73]
[ 58] pm D

[ 59] pi ,hs 101

[ 60] pi 1 ,hs 107

[ 61l pi 3 ,hs 101

[ 62] pm  r37 [99] Jhs 101

[ 63] xrn ,el -1

[ 64] hh r-2 [62] X NZ

[ 65] pm 34 [99] ,pl 2

[ 66] hs 101

[ 67] pi ,hs 107

[ 68] xr Stk T

[ 69] pm 130 [99] ,em 131 [100]
[ 70] hh »-3 [67] X

[ 711 gr 38 [109] XV MRC

[ 72] nhs 101

[ 73] ps ,sy 6k

[ 7] can s ,hv  r2 [76]
[ 75] sy 322 ,hv 12 [77]
[ 76] sy 38 ,8y  3h

[ 771 pa 19 [86] t9

[ 78] pa r5 [83] 511

[ 79) pa r2 [81] 7

[ 80] ar =128 D

[ 81]vt 7 te1

[ 82] nv r-2 [80]

[ 83] bt 511 t-1

[ 84] nv r-5 [79]

[ 85]ns s ,ps s

[ 8] vt 9 t-1

[ 871 nv -9 [78]

[ 881 bs

[ 891 hv r-38[51] X

[ 90] nv r-bo [50]

[ 911 pm 8 [99] ,em o 19 [100]
[ 92] hv 2 [9k]

[ 93] gr 116 [109] MRC

% 9k} pa  r2 [96] X 80

951 hs 101

;form checksum of the program

'Jf errorsun then redshift

souttext(outer;4<t 104, blackshift)

3if errorsum then step

sRi=In:=0 - 7~

3if KB then stop for manval testdigits
scontroicell ho,41 :=.0,0
smanualdigits:=true

31T R=0 then cSbadr:=In / goto c56
jeérror:=taise / goto operators testdigits
3if InLO then goto c¢55
;BEhualdiéits:—faTSe / error:=false
sM:=0 T
;Ini=0 / test

sInt=1 / test

sIni=3 / test

M 0-%9 := all 1 / test

sR: —mxaA( 1)
sif MfO ‘then begin M: -R,goto 62 end
sM0-39 T="alT 1/ In:i=2
stest
;In:=O / test
$=MX2 Co

,1? ?~—1 then begin M: ~R,goto ¢l end
,else goto oT
scontrolcell Lo,l
stest

jsi=error / outer -

3if'+,error then goto cT6- -

selse writetext(+<-$) / goto cT7
,wxlteuext(’<ok>) e

i= 1,1 / Mi=R

jinitialize hootduration
sinitialize frequency=cycle -

sRadr := (if error then 8 else O\+128*Radr
'for i1=7 sbep ~1 Lﬂt¢l 1 d6"

380%to B0 .

sTor j:=511 step ~1 untll 1 do

,goto c79 T T e

$SToos . .

sTor-k:=9 step -1 until 1 do

sgoto 78 B

31T manvaldigits then

380to newtest(Operatorsdigits)

selse goto newtect!buildindigits)
sOperatorsdigits: -

3if Ri-1 then goto c9b

scontrollcell 0-59 := R ;10;11:::RA;RB
sM:=R /. for i:=1 step 1 until 81 do
stest T -0 T T



96 ]
971
98]
991
100]
101)
102]
1031
104]
105]
106]
107]
108]
109]
110]
111]
112]
113]
114]
1151
1161
1171
1181
119]
120]
121]
122]
123]
124]
125]
126]
127]
128]
129]
130]
1311

bt
hv
hv
udn
aq
pa
Pa
gm
bt
hv
Pa
Pa
grn
aq
se
gl
pi
srn
ar
hv
gl
nc
bt
hv
pi
zq
pp
hv
zq,
Pa
pi
£
arm
hv
pi
g

o«

r-2 [95]
r-25 (73]
(p~1)
~512
r3 [10k4]
r1 [103]

511
r-2 [103]
ri2 [118]
r7 [114]
r1 [109]

r-1 [109]
19 [120]

r-lit [109]

r5 [121]
r1 [117]

r-7 [112]

(r-8)[114]
re [125]

r-52 [73]
(r-6){120]
D

P
r-2 [127]

(r-10)[120]

~519

. PP

el
XVDLRC t-1
t511
MRC t-1
e
tSjT
XV
X

,8rn  r-3 [100]
IC
IRC t-1
NZ
,arn vk [120]
,hh 6 [123]
t-1

,hr s
LKA
,arn P
(r-9){114]
LKA
t8
s,hv o r3 [129]
. MRC
1QC .
Cen
,hv r-12 [118]
X 1P +th88

jconstant 0-39

sentry to test
3for ji=1022 Stgp -1 until 512 do
3cell j 0-39:=

o

stest finished
=gll 1
sprocedurs test; bggjn

o o

M cell) HO-b1 :=RA,RB

,for i:=1023 step -1 until 512 do begin

jcontrolcell 0-39 := 0 / Ri=testdigits

jcontroleell:=-testdigits / Mi=testdigits
3c120adr:=In
;In:=0 / Ri=at Scdlglts

;1r B=-1 then Ri=-(~testdigits)

;Er —nfceleﬁT / In[RA,RB]:=cell 1 Lo,U

sif R~O then goto errorincell

seT17a0r 75 In/ R:= old In

'11 newmsrks= oldmark& Lhen goto errorinmarks
sone cell tested

3In:=Origiral merks / end of procedure testy
serrorincell: if errorincellAKA ‘then stop
;pi=adress of wrong cell / Riswrong cell
3g0to seterror / errorinmarks: p
;if error in marks AKA then stop
s8éterror: errori=true
sIni=original marks

stestdigits to cell

seell to R

31f KB then cycle in 127-128
TF =0riginal marks / continue the test
;chccksum of program

i=adress of wron:



1s
[Testprogram 11 (ferrittest)

The program test reading and vwriting in cells 0-511 in the fast memory,
IT a cell in this interval is mistaken for ancther cell in the same interval
there will be no errorreaction , because the program use the same bitpatitern in
all cells during one testcycle.The program is stored from cell 513 to 603 ,

INPUT OF PROGRAM

77" The program is published in a condensed version { a B-tape ) to be read into
the machine by the basic inputprogram on channel 0,cells 34-39,After the input a
sumcheck of the program is performed.lf this check is ok, the program writes
<CR,t 10 > on the typewriter with black ribbon, otherwise the programname will be
typed in red,and the program stops in cell 521.

TESTDIGITS

After reading in and sumcheck the program will stop in cell 523 if KB=1,Durin
this stop the regilsters R and In contains zeroes,If no bits are inserted the pro-
gram itself willl generate the testdigits for the run.If blts are inserted in R
or In these bits will serve as testdigits during the run.In In only RA and RB

gives sense,

BUILD IN TESTDIGITS
When the build in testdigits are used , 42 consecutive bits is taken from a

group of bits containing:
Tt 0eaes1,0,0,0,0,006e,0,T,1,1,7,000ee,1

L2 bits b2 bits L1 bits
This means that each cell is automatically tested with 84 different ( but known )
bltpattemns.

OPERATORS TESTDIGITS
If the operator choose the testdigits each cell will be tested 81 times with

the choosen bitcombination.The operator must insert the blts in R0-39 and the
marks in In[RA,RB].

ERROR REACTI(NS
During the running of the program , the normasl condition of KA and KB is

KA=KB=0,In thls case there will be no error-output before one complete run isg
terminated,A complete run means writing and reading in cells 0-511 of either
the 84 generated bitpatterns or 61 times with the operators bits,
NO ERROR: If no error is registrated the run will
T terminate with the typed message <CR,ok>
and a hoot at 1000 ¢/s in 5 seconds.
ERROR: If an error is registrated the run will
terminate with the typed message <CR,->
and the frequency of the hoot will alter-
nate between 950 c/s and 1100 c/s.

KA=1 will cause the program to stop when an error is detected in the bits 0-39

or the marks in the cell in question.There is two possible stoppoints in the

program: ,

1) Stop with ri=594[1001010010] indicates error in bits 0-39.
fhe testbits used will be found in M.Bits in R set to 1 are
errors,Depressing the START-button two times while the STCP-
button 1s depressed willl transfer the adress of the cell to
p and the cellcontent to RO-39.,Depressing START will continue
the test.

2)JStop with r1“597[1001010101] indicates error in the marks,
The testmarks is stored in R8-9 and the marks of the cell
in In[RA,RB].The adress of the cell is transferred to p.
Depressing START will continue the test,

Setting KB=1 when the machine is stopped in an error , and depressing START ,

will cause cycling in a loop ss long as KB=1.In this loop th content of MO-39

and In[RA,RB] is stored in the cell , and the content of the cell is read to

RO-39 and In[QA,QBl. , ]



[Test of the fast memory,cells 0-~511]

i= 511
[-511] vy
[~-510] ps
-509] bs
-5081 sy
507] sy

80] hs

N i i
393939
\—] O\C
Iy I ) N 3 SO

w he]

<d o

-3 ~J
£
L SPEES 3} NS )
ko]
v

pa
73] ya
721 ar
711 bt
701 hv
691 bt
681 nv
671 ns
1661 bt
65] hv
6L] bs
63] hv
62] nvy
61] mm
601 hv
-459] gr
s8] pa
571 hs
56] bt
55] hv
-bsh] nv

e

£

3+t 1 1+ 3 1 ot ot o § o 3 o1 3

$ 1 1
£

£

Mﬂr‘lr‘lmﬁr—iﬁﬁmﬁﬁl—lf—'l—'r—!rﬁl—lhmﬁmmP—'Il'_lr“!r-ﬁl—'l("‘ll""’ﬁr"—ll‘—!mr"ﬂr—\f—ﬂ PO P Y T R Y Y Y Py e
;r;r;r;r;r;r;r

16
Sl
5511
62
29
6L

1

r57 [~bh3]
r35 [-L64]
r2 [-4o6]
r18 [~479]

r31 [-h6k]
D

-

r37 [-453]

-2 [-490]
r3k [-453]
~l51

30 [-h53]
r-3 [-L485]

3

32

38

9 [-L66]
r5 [~469]
2 [-b71]
s128

7

r-2 [-h72]
511

r-5 [-473]
s

9

-9 [-b7h]
r-38 [-501
r-4o [-502
8 [-453]
r2 [ -458]
r16 [-4U43]
r2 [-L4s56]
~451

r-2 [-L57]
r-25 [-479]

~U53}1 udn (p-1)

,PsSn

,8r

, v

,tk
Nz

2 8Y

38y

s

5]

r-1 [~510]
1

19
1

sform checksum of the progrem

3if errorsum then redshift

,sy 62
NZ

IXB
M
1
vV L2

,hv 136 [«L61]
,hv el [ ]
s Pa r16 ["u79]

,hs  -L57
,hs =457
hs -151
,hs  -L51
,cl -1

X 2

;P12

,hs  -U51

Stk

,em  r31 [-bsel]

X

XV MRC

,sy 6L

sy 3k
t9
t511
7
D
t~1
t-1
;P58
t-1
X
sCcm r9 [-h52]
MRC
X 180
L=
XVDLRC t-1

t

stypetext(CR, <<t 11>>,blackshift)
3if errorsum then STCP

sRi=In:i=0 -
31T KB=1 then STOP for manual testdigits
jcontroleell LO,41:= 0,0
smanualdigits:i=true :

;if R=0 then c528adr:=In / goto ¢528
,E?ror =False / goto operators testdigits
sif ln*o then goto: cs527
,manualdlgits = false / error:=
$Me= O

sine

false

0/ test
sIni= 1 / test
sIni= 3 / test
sMO-39:1= all 1 / test
3Re= MxeA( 1)
,]f MO then begin M:=Rjgoto c534 end
sV0-39:="a11 T / Int=2 ~—
‘test
;Ini= 0 / test.
sRi= Mx2
,1f Rf-1 then begin M:=Rjgoto c543 end
,e]se goto °539
jcontrolcell 4o,bi:
3teut
j8t= error /- typetext(CR)
31f =, error then goto c548
jelse typetext(<<~>>5 / goto c5k9
°typetext(<<ok>>)

m o4 u

= 1,1 / M:=R

3initialize hootduration
sjinitialize frequencycycle

sRadr:= Radr+128+(1f error then 8 else 1)
sfor 1:= 7 step -1 untll 1 do 0
jgoto c552

sTor ji= 511 step -1 until 1 do

,goto c551

jSi= -8

°for k:i= 9 step -1 untll 1 do

,goto c550

31F manualdigits then

'newtest(operato“s testdlvlts)

selse newtest(buildin testdigits)

operatoro testdigits:

3if Ry -1 then goto c566

°controlcell -39:="R , L0=L41:=RA-RB-
M:=R / for ii= 1 ep 1 until 81 do

test -

stest finished
jconstant0-29= all 1
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gq. =512

pa  r3 [-4h8]
pa 11 [-bb4g]
o

bt 511

hv - r-2 [~4bo]
pa  ri2 [-L3k]
pa r7 [-438]
grn rl1 [-443]
qq

se  r-1 [-b443]
gi 19 [-b32]

pi

srn r-4 [-443]
ar

hv 6 [-431]
gi r1 [-b35]
nc

bt

hv  r-7 [-L4o]
pi

7q

pp  (r-8)[-438]
hv  r2 [-ho7]
7.4,

pa  r-52 [-~479]
pi  (r-6)[-k32]
gm P

arn p

hv  r-2 [-hes]
pi  (r-10)[-k32]
emn  -228

IRC t-1
NZ
sarn  rh [432]
,hh 16 [-42g]
t-1
,hr s
LKA
,arm  p
,pp (r-9) [-L38]
LKA
t5
,hv o r3 [-h23]
MRC
1QC
IKB
yhv o r-12 [-b3L]

X LP t-206

. jprocedure testibegin

jentry 1o test
jfor ji= 511 step -1 untlil O

do
5CE1130-39:= M Ho-MTERATRB T

sfor 1:= 511 step -1 until O do begin

jeontroleell0-39:= 0 / Ri=testdigits

controlcell:= ~testdogits / Mi= testdigits
c592adr:= In

sIni= original marks / end of procedure test;
jerrer Jn cell: if errorAKA=1 then STOP
;pi=adress of error / Rimerrorcedll

oto set error / error in marks: p:=erroradress
T errcrAKA=1 then STCP

! error:=true

original marks

send testdigits to cell

read cell to R

if KB=1 then cycle in cells 599-600

Ift= original marks / continue with next cell
checksumn of the program

09 ’*C;

(=5



-
INDICATOR TJQT Bil2 -~ 1

Before start KA KB are set to 0, 1. The test is supplied with a number

e P,

of 1oops, so if any error oceurs KA 1s Cei Lo one, and the program will

run in the loop, where the error appoared Al1 otops indicate errors.

Cellnumber is found by subtraction of one from the content of Iy

A s S ey s i S PRAT——

41 zq 1KB

42 gm oo

43 pi -1

4 el 300

45  arn oo

46  sr -1 D

47 zq NZ

48  hv 43 LKA  loop A, test of flip-flops for "ones"
49  pi

50 gi 300 MOC

51 am 300

52 zq NZ
53  hv 49 LKA loop B, test of flip-flops for "zeroes"
54 pi -1 t-2 inhibit changing all except RB

55 za NRB

56 pi -2 t-3 inhibit changing all except RA

57 =zg NRA

58 hv 60  IRC ]

59 zq

6o zq LOA

61 zq 108

62 zq LTA

63  zq .LTB \ proving "L" indicator orders

64 zq LPA

65 zq LPB

66 zq LQA

67 =zq 1QB 4

68 gl 300 ,arn 300
69 sr 3 D
To zq NZ



71
72
73
T4
75
76
7
78
79
8o
81
82

83

85
86
87
88
89
S0
91
92
93
ol
95
96
97
98
99
loo
lol
lo2
103
lol
lo5
1lob6
1lo7
108

ST

zq
gm

gmn

zq
aq
tk
tk
zq
z2q
hv

lo
lo

54

-8

88

MOC R are set to zero
Yo-2t1

IRB  dummy order , RB: = O
IRA  dummy order , RA: = 0O
LRB

LRA

M R40~41 are se? to one
IRB  dummy order, RB: = 1
IRA dummy order, RA: = 1
NRA

LKA loop C, test of RA, RB

t-5 inhibit changing all except QB
NQB

t-9 inhibit changing all except QA
NQA '

-

1OC )

LOA
IOB
LTA
LT
LPA
LB
NRA
e,

;am 300

5 proving "L and N" indicator orders

15 D

Loo

Loo

NZ

IQB  dummy order, QB:
IQA dummy order, QA:
LQB

1

i

i
ot

IQB  dummy order, QB:
IQA dummy order, QA:
NQB
NQA
IKA  loop D, test -of QA, QB

i}
l,_!

Blz2 - 2



109
1lo
111
112
113
114
115
116
117
118
119
120
121
122
123
124

125

126
127
128
129
130
131
132
133
134
135
126
137
128
139
lho
141

pi
zq
pi
zq

z2q
2q
2q
2q
2q
Z2q
zq
2q
2q

arn
ST
249
gmn
gm
2q
2q
qq
tl
tl
zq
ael
hv
pi
zq
pi
zq
hv
zq

%00

J00

63 D

Yoo

boo

109
~64

-128

143

NEB

NPA

™\
LPC

LOA
1oB
LTA
ITB
NQA
NQB
NRA

B1l1lz . 3

t-17 inhibit changing all except FB

t-22 inhibit charging all except PA

> proving "L" and "N" indicator orders

7

NRB/

NZ

IPA
LB
LPA

IFB
IPA
NFB
NPA

NTB

NTA
T

dummy order, PB: = 0O

dummy order, PA: = O

dummy order, PB: = 1
dummy order, PA: = 1

loop E, test of PA and FB
t-65 inhibit changing all except TB

t-129 inhibit changing all except TA



2q
2q
zq

2q

zq
24
zq
2q
gl
arn

arn
arn

zq

300
300

255 D

127
-256

-512

174

176

NPA |
Y
NP3
NQA
NOB
NRA |
NRB

NTB }

proving "L" and "N". indicator orders

TB: =

TA: = 0
T™B: = 1
TA: = 1

loop F, test of TA and TR
t~257 inhibit changing all except OB

~511 inhibit changing all except OA

proving "L" and "N" indicator orders



gl

am

zq
arn
qan
Z2q
24

am

arn
ar
zq
zq
pmn
zq
2q
pin
Qq
ar
zq
pin
aq

ar

zq

200

300

-512
-512

166

-1

202

2ol

206

208

2lo

212

211
211

elz

213

NZ,

I0B
I0A
LoB
LOA

D I0B
D TOA

NOB
NOA

Loc

T

LPC

LQcC

LRQ/

1ZB)
TZA |
LZB.
L7A |
17C |

I

NZBé

NZA'> proving Z combinations

1zB

NZB

IZA

NZA
4

dummy order, OB: = O

dummy order, OA: = O

OB: =1
OA: = 1

loop G, test of 0A, OB

t-1

? proving "L" indicator orders

Bl2 - 5



LKA

loop H, test of Z



[ B13 ]

[ Tremletest h This program vrites rendom rumbers cn previous selected drum
tracks reads end compares the contents werd by word incl, flag bits.
Calculctjons may be performed simultsneously with the drum test by means of
an adder test,

After the message ,klar, the typewriter is ready for input_of 23 _arbitrary
numbers (each terminated by CR) intended for the production of the random
test numbers,

The program has seversal adjustment veriaticns. The p-register contains the
track no, to be tested., The five last bits of the iﬂ~1e01ster have the
following meaning:
KB=0 : Adder test simultaneously with the drum test.
KB=1 : Either adder test or drum test Qapendlng on when KB is set egual to 1.
KA=0 : No stop 1f adder error.
KA=1 : Stop 1f adder error,
The typewriter writes ,1, if adder test 1s ok, and ,3, if adder error.
RB=0 : No counting in the p-register. Test of the same track.
RB=1 : Counting in the p-register. Track no. is increased with 1.
RA=0 : OCutput of number of errors per track,
RA=1 : Output of number of errors totally cnly.
QB=0 : Output of the read and written bit pattern, track no. and word no.
if error.
@B=1 : No output of the read and written bit pattern, track no. and word no.

By entry a normal adjustment is set intended for a routine test of tracks 1-319
and output only. of the number of errors totally (cf. the instructions in cell
k2). By installations with Three Drum Cabinet the instruction in cell 51 should

be changed to: arn 959 D,

The only way to change the normal adjustment is to change the contents of the
in» _and p»reglaters wdnu@lly and Jdmp to cell k3. The program starts with the
instriction ;24 O 1KB, and stops_ only i ) ngﬁppgygpggmggterfﬁreg,g

Stop 1if KB=1]

Normal aedjustment. Start on track 1]

Jump to input of 3 numbers]

Initialising return jump to drum test]
Start adder test, clear error counter tot.)
Add 1 to track no. )

Store inputed numbers ]

Fi1ll track, store numbers]

Clear error counter per track, store numbers]
Read track, transfer numbers]

If more tracks)

then jump to new test]

else reset start track, write CR]

Jump to output of number of errors totally]
Write CR, jump to new test]

Entry interrupt drum test]

Entry interrupt drum test]

Reset R and M before]

jump to adder test]

Entry interrupt adder test)

Jump to drum test]

i
[ 1] zq 1XB

[ ) pt 7 ,pp

[ %3] e 53 ,hs 89
[ bh] pt 61 ths
[ b5l nv 257 ,gm 76
[ 4Wlpp IRB

[ 47} ns 187

[ W]lhv 155 ,hv 19N
[ 4] gm 77 ,hs 187
{ 50] hv 164 ,nv 199
E 51] arn 319 D
[
[
[
[
[
[
[
[
(
[

o

52] nep ,hy b6

54} arn 76 ,hs 203
55} sy 6L ,hh U5
561 pt 61 : V163
57) pt 61 168
58] pm 195  ,arn 196
591l es 61 ,hv 290
60] gm 195 L,gr 196
61] ps ,hh

62] qq

PN TV I TV T T T T 0T 6 ) gy e gy ) ey ey ey gy
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63] qa

6h] qq

65] qq

661 qq

671 qa

68] aq

691 aq

70] aq

711 0/1023/102%/1023
721 1

73] aq

] a8

751 aq

76] aa

771 aq

781 pm 68

79) arn 68 X
80] mk 66

81] s¢ 67

B82] a1 68 X
83} ac 66 T0A
84h] my 67

85) ac 68 I0B
861 nr 81

871 o

881 10

891 ps, 106

90] pa 107

91l vy 17 »8Y
92] sy 34 sy
95] Sy ug 28y
94} sy 3

95] pt 102

961 xrn ,1yn
971 ne 32 ,hv
98] pt 102

99] hh 96

100] ca 16 ,hvn
101] ca 6k

102]) xr ,hv
103] tk  -30 ,ml
104] nh 96

105) mt -1 D
106] gr 62

1071 vt 2

108] hv 95

109] hr  s1

110] pa 121

111] t2 -10

112)] pa 118
113Jmb 71

62
2

6L

35

L1
1106

100
105
103

88

11
t-1

t3

Lo e R s Fanne P Fasen ¥ mt L i Lo Ko W e N e W B o B e N o B e e T e B s ar g ey

L Tonen ¥ o Fonn Yooy §

Working cells]

Constant]
Constant )]

Subroutine, produce random test number]
From the nwbers In cells 66, 67, and 68]

3 numbers are produced to be placed in thel
same cells, The contents of R is on exit]
depending on the contents of these cells]
and used as a test number. Possibly]
overflow 1s indicated in respective OA]
and OB for later check of flag bits.,]

Subroutine, input of 3 numbers]

Working cell]

Constant]

Reset start cell]

Reset counting]

Select typewriter as I/0, write CR]

Write k, write 1]

write a, write r]

Write CR]

Set jump address for positive number]
Clear M, input of 1 character]

If character %52 then jump]

else set jump address for negative number]
Jump to input of next character]

If character=0 then clear R and jump]

If character=6.4]

then exchange M and R and jump to storing)
else produce a decimal number in M]

Jump to input of next character]

If negative number then change sign]
Store the decimal number in working cell]
Counter for input of 3 numbers]

Jump within 3 numbers]

else exit]

Subroutine, output of bit pattern from R]
Prepare output in 4 groups]

Prepare output of 1 bit at a time]
Prepare 10 positions in each group]
Clear R pos. O -9]



P LR R P [ Py g ey Py P ey peeey e ToR LT P P U ) ) P gy ey e ey gheny [y

Lme l s Y s B e W anen W o Wonn N o R aaa Ko n W B o Y

[ e S s Yoo B e ¥ o ¥ ouns ¥ oane e X oy |

114]
115]
116]
117]
118]
119]
120]
121]
122]
123]
124 ]
125]
126]
127]

EM
sy
5y
sy

ck
hs
sy
Sy
sy
5y
srm
ar
hs
hr

arn
ac
hv
arn

sy
hs
5y
arn
hs
hs
hv

Pa
pa
hs
gr
bt
hv
vk
hv
vk

D e
AN

— e e \ N
—
no

16

51

7
55

205

38
52
liq
31k
170
203

72
77
180

16
6L
110
6l
(170)
110
128
180

vV
11
L]
Vv IPA
V 1PB
25y
,8y b9
»SY Lo
3 SY
D
,t1 =30
35y
,8y I
Sy 37
g8y 59
D
,tl =30
,ac 16
LGB
IPC
,8Yy 6L
IrC
t215
t39
MOC 11
-1
.8k 216
NKB

,hh 18
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Produce 1 bit]

If it 1s 0]

then write 0]

else write 1]

Counter for output of 10 pos, ]
Jump back within a group]

else write SP]

Counter for output of 4 groups]
Jump back within 4 groups ]

else write ,1, or ,0, according to PA]
which corresponds to bit Lo]
Write ,1, or ,0, according to PB]
which corresponds to bit L41]
Ex1t]

Subroutine, output of track no. and word no.)
Write SP, write SP]

Write k, write a]

write n, write a)

write 1, write SP]

Prepare output]

of track no, ]

Jump to output of track no.)
Write SP, write SP]

Write o, write r]

write d, write n]

write v, write .)

Prepare output]

of word no.)

Jump to output of word no. ]
Jump back to error output)

Subroutine, error output])

Add 1 to number of errors totally]
Add 1 to number of errors per track)
If QB=] then jump back without output]
else prepare output of test number)
Select typewriter, write CR]

Write CR]

Jump to output of bit pattern]

Write CR]

Prepare output of read test number]
Jump to output of bit pattern)

Jump to output of track no. and word no, )
Jump back to next test]

F111 drum track]

Reset start address]

Reset counting]

Jump to produce random test number]

Store result incl. flag bits]

Counter for 40 words]

Jump back within a track]

else select actual track no., write on track]
Interrupt if KB=0]

Exit]
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Read track and check]

[
16h] pa 180 t39 [ Reset counting]
165) pa 170 1313 [ Reset start address]
166] vk p L,k 314 [ Select actual track no., read tragk]
167] hv 57 NKB [ Interrupt 1f XB=0]
168] vk p ,hs 78 [ Jump to produce random test number]
169] gr 69 MOC [ Store test number incl. flag bits]
1701 s 313 £1 [ subtract read number]
171] hv 143 NZ [ Jump to error output 1f R pos, 0-3940]
172] hv 175 108 :
173] hv 143 LB [ Jump to error output if OB=0Ab=1]
174] hv 176
175) hv 143 NB [ Jump to error output if UB=1Ab=0]
176] hv 179 LOA :
177) hv 143 LA [ Jump to error output 1f OA=0Aa=1]
178] hv 180 :
179] hv 143 NA [ Jump to error output if 0A=1Aa=0]
180) vt 39 t-1 [ Counter for L0 words]
181] nv 168 [ Jump back within a track]
182] hh 50 LRA [ else 1f RA=1 then return jump]
183) vy 16 ,sy 6k [ else select typewriter, write CR]
184) armm 77 [ Prepare output of number of errors per track]
i85] hs 203 [ Jump to output of number of errors]
186] sy 6b ,hh 50 [ Write CR, exit]

[ Trensfers of working cells]
i187] axn 63 ,er 66 [ Storing of the 3 inputed numbers)
188] axn 6L ,er 67
189] am 65 ,er 68

190] hr  s1

191] arn 66 ,er T3 [ Storing of the 3 numbers produced by]
192} axm 67 ,er  Th [ passage of Produce random test number)
193] arn 68 ,er 5

194] hv L9

1951 qq [ Working cells]

196] aq

197] aa

198] qq :
199) arn 73 ,er 63 [ Results for later use as start numbers)

200] amn Tk ,egr 6h
201} arn 75 ,er 65

202} hv 51
Out.ut of number of errors)
203) pa 210 th Adg stment for 5 digits]
20hk] ak 215 Transform to machine number]
205 axr o1k X Possibly round off, exchange M and R]
206) min 213 Prepare ]

output of 1 digit]

207) tk 30 ,ga 209
If digit=0 then write 0]

208] sy 16 vV 1z

[aanl el el onn T onn Y aue e T pe ¥ e Yana Fany ]

209] sy else write digit]

2101 vt &4 t-1 Counter for output of 5 digits]
211] hv 206 Jump within 5 digits]

212] hr 81 else exit]

213} 10 [ Cont kants]

214] 1

215] 100000 ' ‘ ,
216] qq [ 4o cells for the instruction sk 216]
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[

[

[

{

{

{

[

[

[

{

[

[

[

[ 272) mif

[ 273] sef

% 27h) srf
275] mtf

% 2761 grf
277) snf

E 278) ake

[

é

%

{

{

[

|

2
2871 sr
2

NeRe
N - O\

Reamnd

=]

oF

SEBBZBZBBB
O ~3 OV £\
TIEE

8

(S
(o)
ST N o on
S 4N

hv

209
20l

206
205
310
306
311
307
312
308
313
210
21N
312
313
210
311
312
313
310
311
312
313
310
310
311
312
313
310
3N
312
-1

60

313
310
311
312
313
310

1
268
209

1
259

>
259
269
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1234567890
2345678901
3456785012
Ls67890123

275/446/57/62k

[oNeNeNoRe)

1

t1

[ Simulteneous calculating by adder test 5]
[ Only intended for corrections]

[ Entry by stert of adder test]

[ Set eddress for floating-point overflow]

[ Transfers of test numbers)
[ Adder test]

[ Jump to drum test if transfer is finished]

{ Counter for 512 passages]

[ Jump back within 512 passages]

[ else subtract result]

[ Write ,1, 1If adder is ok]

[ Jump to new test if adder is ok]
[ Stop if adder errorAKA=1]

{ Write ,3, if adder error)

[ Jump to new test]

[ Test number]

[ Result of adder test)

[ LO cells for the instruction 1k 31k4]



[Test Program No. 1lk. Reader Test. 15/1-1965,
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The program 1s to be used with an infinite 8-hole punched
paper tape containing sets of characters with odd parlty and
values ranging from 0-127, Between each set of 128 characters
there 1s about 1 inch of blank tape. Such tapes can be produced
with Test Program A 206,

Input of the test tape should be started with blank tape and
the program stops in case of error. When the START button is
pressed, the program proceeds with the next character,

In case of error the character read is o be found in the
R register and the character which it ought to have been in
the p register. The p register can be altered manually during
error stop. |

1=l

zq 1KB 3 stop if KB

yAs} NKB ;3 stop if not KB

vy 3 choose reader

pn 127 D 3 set mask for bits 3.9
Pp 1023 3 set first character to -1
Iyn r-bk,  pp p+1 5 read, add 1 to p

cm P D 3 compare

2q ;3 error stop

hv r-3 3 Jump

el

Should it be impossible to input the test program by means
of the reader, it can be done manually from the console by
insertion of the following in cells 0-3:

[0] 1yn 2, pp pt1; bits No. 8,19-22,2L,25,31-35, 38-40
[1] emp D ; bits No, 20,2k4,25,28,29, 32
[2] zq ; bit No, 25
[3] hv ; bits No, 20-22
Also the following must be inserted in the registers:
by =0
M =1 27Xm "9; bits No. 5—9
P = 1023 ;3 bits No. 0-9

The test 1s started by a jump to cell No. O and the test
is performed as described above.

B 14 « 1



A 206

[Test Program No. A 206,
Production of Tape for Reader Test No. 1h. 15/1-1965,
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Punches characters with the values 0-127 and stops. When the
START button is pushed, the program is repeated.

i=10 :
vy 22 3 choose punch

pa ri t 1023 ;3 set first character to -1

5y v 3 print character +1

bs (r-1) t 126 ; next order if 127

4] s stop, jump to first character
hv r-3 3 Jump to next character

el0

1



°

Raechral bung vom Programm Roots, das baim Ubernshmatest von GIER

angewendrt word.

Das Frogramm tastet die Prozedur Roots, die samtliche Komplexwurzeln in einem
n'ten Cirad Folynom Pn (z) mit Komplexkoeffizienton findet.
#

p
Das geschicht, indem man Mullstellen fur F (x,y) = 2 Fn (x+1iv) , mit Hilfe

einer Cradientriethode sucht.

as Testprogramm, dos ein AL L Programm ist, wird eingzlesen und ubersetzt,
darauf werden diz n (n=75) komplexen Zehlen, dic nach dem Frogramm auf dem=

selben Straifen stehen, zingalesen.

Das Frogramm generiert nun die Koeffizienten in dizsem Polynom, welches disse
Zahlen als Wurze!l hat und wendet disse Koeffizienten als Parameter fur Roots an.

Die Losung kommt als Ausgabe auf den Lochstreifenlocher,

Danach baginnt automat sch dos Aufsuchan dar Vurzaln im glaichen Polynom, und
die Vurzeln von jadem Durchlauf kénnen nun verglichen warden. Ein Durchlauf

druert ebwa 45 Minuten.

Y ill mon untersuchen, wis weit die Maschinz in einem Turchlauf gekomimen ist,
drickt mon K B und jcdesmal wenn die Mosching 2ns Wourzzl gofundan hat, wird

sic = solange K B gedruckt ist = schreiben, wieviele Wurzaln noch zu finden sind. -



