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1.1, INTRODUCTION

in question (checking programs), while the purpose of others is to help the op-
erator to localize errors if these occur (motion programs):

Kind_gf Peril)g_e_ral Devices ' !'_Iumber of Progrems

Paper Tape Reader

Peper Tape Punch

Typewriter v
Lineprinter, Data Product
Lineprinter, Anelex

Plotter

Magnetic Tape Station, 7 tracks
Magnetic Tape Station, 9 tracks
Drum

Disc

Interval Timer

Teletypewriter

Display

N R U NN EEN

Besides the test programs are programmed partly a set of standard procedures
used of the programs mainly for output on and input from the operator's type-
writer and partly a loader program, the aim of which is to place the test
programs of & given kind of peripheral devices and the mentioned procedures in
the core store, because the test programs are used independent of the RC 4000
monitor end operative system (because it is a demand to these programs that
they are possible to test any kind of peripheral devices within a core store
of minimum size: 4096 words).

The loader, thLe test programs as well as the procedures, are written in SLANG.
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A test by means of these programs demands perfectly operating:

1. & central unit including

2. @ core store not less than 4096 words.
3. a paper tape reader (device No. 0).

L, a typewriter (device No. 2).

Furthermore it should be desirable that
5. an operatorkey (interrupt chennel No. 3), and
6. & megnetic tape station (7 or 9 tracks)

are available.

The sbovementioned progrems are linked together in accordance with this hier-
archy:

SELECT KIND OF PERIPHERAL DEVICES

v

SELECT DEVICE NOC.

v

SELECT TEST PROGRAM

v

TEST PROGRAMS

INTERRUPTION

<
® | INPUT-QUTPUT

so that, by the aid of the loader, all the test programs of a given kind ;)f pe-
ripherel devices (say magnetic tape station or typewriter) can be placed in
the core store, and after this the operator may select the device number end
then the test progrem he wants to be executed. It is always possible to bresk
the execution of a test program by pushing the operatorkey; after this he may
select for the same device number a new test program, or for the same kind of
periphersl devices he may select another device number, or he may load the
test programs of & new kind of peripheral devices. (Finally, after such an op-
erator termination, it is possible to have the contents of & part of the core
store typed out on the typewriter).
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The loader and the procedures are found in a binary version punched on & paper
tape which may be read by the paper tape reader after activating the autoload
pushbutton.

The test programs are found in a binary version both punched on paper tape
(so that all the test programs for a given kind of peripheral devices are col-
lected on one tape) and written on magnetic tape (so that ell the test prog-
rams for a given kind of peripheral devices are collected in one file, and in
such & way that each progrsm forms a block).

Loeder, procedures, and test programs are loaded as shown on the next page. It
is noticed that only the first 4096 words are necessary for a test.

Before the detailed description of this complex of programs, it must be men-
tioned that everywhere in this report, the output on the typewriter from the

progrems is underlined so that it is not mistaken for the operator input.

Finally it is a rule that the operator, when he has carried out what a program
has asked him to do, he must type in the character NL>.

VB431
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1.2. THE LOADER.

- s oo oo i e e s . S0 P S

When the binary tape, containing the loader and the procedures, has been plac-
ed in the paper tape reader (device No. 0), end the operator has activated the
RESET and then the AUTOLOAD pushbutton, the loader is read into the core store
by means of eutoload word instructions in a 'bootstrap’ ‘as shown on the next

page.

Next the loader, which occupies 508 words, is executed in a way explained on
the following peges. .

First the loader is initialized whereby words Nos. 16, 18, 20, and 22 are fil-
led with the start addresses of 4 tsbles, which in this way are made available
for all the programs which later on are placed in the core store. These tables
are gradually filled with the following data:

TABLE 1 (startaddress in word 16):

- o ot e

word 1: The address of the first free word. This address is placed by the
loader when the last test program has been loaded. It is used by the

Tth procedure when a buffer area 1s reserved.

word 2: 2xthe number of test progreams (incl. the name (chapter 4)). This num-
ber is placed by the loéder when the last test program has been load-
ed. It is used when the Sth procédure delivers the directory (a des-
cription of the test progrems stored (chapter 1.3)). '

word 3: Last word address of the core stbre + 2, This address is stored by the
loader when initialized, and it is used by the Tth procedure.

word 4: When a test program, which tests the interrupt signel from the pgri-
pheral device, is initiaslized, it stores in this word the start ad-
dress of its own interrupt sequence. Then, in case of interrupt sig-
nal from the peripheral device, a return Jump from the loaders inter-
rupt sequence to this start address is performed.

word 5: Device No. of operator's typewriter < 6. This device No. is stored by
the loader when initialized, and it is used by the ist and the bth

procedure,

vBlU31
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k
0 aw 2
2 aw L
L n 0
6 aw alio1
8 aw x1 I
10 aw al02
12 al wi x1 2
14 aw alt03
16 3. -4
18 51 wi aho1
20 0
y 8300:
x+0 abo1l: 0
x+2 alo2: 0
x+b  ali03: 0
X+6 0
x+8 0
x+10 0
x+12 jl. wi a300.
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TABLE 2 (startaddress in word 18):

—t o . o e

word 1-9: Contain the addresses of the entry points of the 9 procedures.
These addresses are stored by the loader successively when the pro-
cedures are stored. They are used by all of the programs.

TABLE 3 (stertaddress in word 20):

o o e 2t

word 1-16: Contain the eddresses of the entry points of the neame (chapter 1.4)
and the test programs. These addresses are stored by the loader
successively when the programs are stored. In connection with the
administration of a test they sre used by the 9th procedure.
(chepter 1.3).

TABLE 4 (starteddress in word 22):

word 1,3,5: Device number(s) < 6 -
word 2,4,6: Interrupt channel number(s) #(-1)

When & test program is initialized, it fetches from here the device number(s),
snd if it tests the interrupt signel then the interrupt channel nunber(s) too.

When the loader has been initielized, it reads (IO-instructions) from the pa-
per tape reader (device No. O) the 9 procedures, asnd now it is asble to communi-
cate with the operator's typewriter.

The loader first writes:

— o — > o b - - o 20 2o S T st G S T Sl R A S Gt D i

—— o o A it o2t o s 2ot s S e . i e o o o WO ot o S At < oo S o

and the operator types the interrupt channel No. of the operator key and the
device No. of the typewriter he wants to use. (These numbers may be altered
later by activating the RESET and then the START push-button after which the
loader writes the sbove-mentioned guestions sgain).

When after the messege and question:

- iy o

ot T o e > o o T 2 v ot S i A S B D G s 0D

the operator has specified whether further inputs are wented from the paper
tape reader (device No. = 0) or from magnetic tepe station (device No. > 0)
(in the last case the typewriter writes:

file no.

" o o

and the operator must specify the file No. (chapter 1.4)), the test programs
are loaded.

snliza



The loader now writes:

- " o - £t " 72t o o <o e €S e Tl i S M D A SO s R R o

After the questions:
device no.=

o o o .

- ——s o o ot s s 2t s i

it reads the device number(s) and the interrupt chammel number(s), it Jumps
with IM(operator-key) = 1, IR = O and interrupt enabled to the 9th procedure
('directory', chapter 1.3).

In case of interrupt No. O or when the operator-key is activated or in case of
interrupt signal from the peripheral device (if the test program tests inter-
rupt) a jump is performed to the loader's interrupt sequence, the start address
of which is placed by the loader in word No. 12. A detailed description of this
sequence is given in chapter 1.5,

The following rules epply to every program (a procedure or a test program)
which is read and stored by the loader:

1. It is stored with the protection key = O so that every test is performed in
the monitor mode.

2. The parity and (when punched on paper tape) the check sum are examined, and
in case of error, the following messages are given:

T e 0 S ot T o o D A ) A i i S D PO . 0t Tl e 0§ i Y i (O

- - —— - - " - o T T B e S Al O A e o D B0 e e o "l ot ot S et s e

3. The first words of & program must contain a text string finished with the
character <® and giving a description of the program.

i, Entry point of the program must be the first word after this textstring.

VB431
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1.3, THE PROCEDURES

- - o o~

———— o - s - o

e D s it et s ow e arwe

are punched on the seme paper tape as the binary loader:

1.
2.
3
k,
Se
6.
Te
8.
9.

write a text on the typewriter.

write a decimel number on the typewriter.
write a binary number on the typewriter.

read one character from the typewriter.

read o decimal nunmber from the typewriter.
read & binary number from the typewriter.
reserve buffer area. |

write the contente of & part of the core store.

administrate the test.

Each of these procedures, together occupying 758 words, are described in de-~

tail one by one on the following pages.

VB431
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- e T e i i e o o 2R S S o T o ot s o S S B 0

This procedure writes a text on the operator's typewriter; the text, which
may consist of en arbitrary number of characters, must be finished with the

character <Q.

input output
(w0) = text stert address (w0) = undefined
(w2) = return address (2) = undefined

It may be called in this way:

al. w0 {text start’.
am (18)
J1 w2 (+0)

VB431
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e o o Tl oo s s o s R et et o st il P A o St B B i Al e e B e D AR 0 o D

This procedure writes in decimal a 24-bit integer on the operator's type-
writer. The integer may be negative, zero, or positive.

input output
(w0) = address of integer (w0) = undefined .
(w2) = return address (w2) = undefined

It may be called in this way:

al. wO {int. addr.>.
am (18)
1 w2 (+2)

VBU431
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3rd procedure: write a binary number

. e i B s o o i o e D D o Sl o e ot Sl D B S B A T Bl S e o i o Sl s

This procedure writes on the operator's typewriter the leftmost bits of a
word. |

input output
(w0) = word addr. (w0) = undefined
(wi) = No. of bits (wl) = undefined
(w2) = return address (w2) = undefined

It may be called in this way:

el. wO {word addr.?.

el wi {No. of bits)
am (18)
31 w2 (+4)

VB431
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Lth procedure: reed one character

O s e e e s o e s et i 1 e e S i D S S Pl Tl A T S I B S S B

- i v 2o -~ o o

(w2) = return eddress (w2) = status end char.

It may be called in this way:

am (18)
1 w2 (+6)

{SP? is treated as a blind character,

If a parity error occurs, the cheracter is replaced by a slash.

VBU31
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e ot e e Do e e o . e et e s e e i . . e St W o o D e T R T~ 7 > 7

This procedure reads a decimal integer typed on the operator's typewriter.
The integer, which may be negative, zero, or positive, must be followed by
a terminator (that is an srbitrary character which is not a digit or a
space).

input output
(w0) = undefined (w0) = integer
(w2) = return address (w2) = terminator

It may be called in this way:

am (18)
1 w2 (+8)
sn w2 10
sh w0 0
Jl. -8

if the call demands an integer greater than O and a terminator equal to <NL>.

VB431
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e o e o o 200 i e o i S i S AP S e A D S ot S P i s SV A s )

This procedure reads a positive binary integer typed on the operator's type-
writer. The integer must be followed by a terminator (that is an arbitrary

character which is not a O or a 1 or a space).

input output
(w0) = undefined (w0) = integer
(w2) = return address (w2) = terminator

It may be called in this way:

am (18)
1 w2 (+10)
se. w2 10

Ji. -6

if the call demands a terminator equal to <NI>.

VBh31
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e e et o 22t e e e ot o e St T e e e Sr B o 2 <P A S o o et G oD S

This procedure reserves & part of the core store and it writes on the opera-
tor's typewriter:

fow = <address of first buffer word

o s e o S D R s R OB T R W T . S S o St D . o i ST S B T T W 0

e o et S o S it o S S D S A Sl D O T S AR DY T Y 0 B ot S ot ol

o e e s e = oot e

(w0) = No. of words wanted {(w0)
(w2) = return address (w2)

No. of words
start address

i

]

If it was not possible to reserve the wanted number of words within the avail-
able core store, the output velue of both w0 and w2 is O.

The procedure may be called in this way:
al w0 <{No. of words>

am (18)
1 w2 (+12)
sh w2 0
Jj1.

If the input value of wO is equal to -(No. of words wanted) the procedure
waits for input after having written <{first buffer word>; if the operator in-
puts & character different from <NL> (for example / ), it writes

- o -

and waits for another (greater) start address. After input from the operatér
it calculates and writes <{last buffer word.

VBU31
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o o e i o o ) 2o i o D s A i s o o S O D Y N S P D e s e i R S P P B . D S S PO D P P W U D O WD S A i D e 20

This debug procedure is able to write on the operator's typewriter the con-
tents of a specified part of the core store (from word No. 8) in one of four
modes: text, decimal, binary, or machine instructions.

After an operator termination it is called when the operator types c; the core
store area is specified when the procedure writes:

first word addr. =

e

T e v e o ot v ot ot st S o S

respectively, and the mode is selected when the operator types t, 4, b, or 1,

respectively.

The procedure may be called in this way:

am (18)
31 w2 (+1k)

VBU31
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T e e et T et a2 s o o e D A e o ot O R T T St R i Y PO 2 o i w0 S AL S S i Y L GD A B D Bl W S

Immediately after the selection of the device No. (and the interrupt chennel
No.) for the peripheral device, a jump from the loader to 'directory'’ 'is per-
formed. In this procedure the test program and the number of runs sre select-
ed, and furthermore the procedure is eble to write on the operator's type-
writer a description of the stored test progreams.

After the question:

e e e D e g S e e o

. the operator may type a letter: &, b, ¢, ... and in this way select the 1st,
2nd, 3rd, ... test program, or he may type <NL>, after which the procedure
writes the following directory:

— o o it oo s b2 it ' i it e D A e kS o P et ) SAD G000 WP s o ot Dokt v et AT o e ot
o o o o o o e o T et S T S . e D P o i D e S Y S o S 00 i e e O o e s o

- o o o o " o T " ok " Lo o o o o S S T T o > 1o o 2 T ot h T s Y18

e o <own 20 s e . e S e a5 e 2 Sl it T s A A ] S S PO D P A S o G 0t U B s o e . s v s

These descriptions are fetched from the first words of each program
(chapter 1.4.).
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When the operator has enswered the question:

nunber of rums =

- ——— 1 % S0t s S B it B e s

the test program is called Oth, ist, 2nd, ..., last time. During cell No. O
the test program is initialized. At each cell the return address is placed in
w2, while

wl (22) = last call

wl (23) = Oth call

involving that run No. O and last run may be selectiod in this way:

sz wl 1

kil ; run No. O (initiate)
and

sz wil 2

1 s last run (finish).

Before some runs 'directory' writes:
b A

run no. <run No.»>

that is before

lst, 2nd,e.., Oth run, if 1 { No. of runs

£ 9
1st, 1ith, 21st,..., 91st run, if 10 { No. of runs { 99
ist, 10ist, 201st,..., 90ist run, if 100 £ No. of runs £ 999

etc., so that a test is always introduced with the message

- 2 - — - — -

and so that a message is sent each time such & nurber of runs are executed
that:
this number = the greatest 10-power which is less or
equal the specified number of runs.

Having performed the wanted number of runs, the procedure writes:

o o o o -

after which a new test program masy be selected.

VB431
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i.k. TEST PROGRAMS.

For each kind of peripheral devices mentioned below is made a set of test prog-

rams.:

File No.
RC 2000 Paper Tape Reader 1
RC 150 Paper Tape Punch 2
RC 315 Typewriter : 3
‘RC 610 Lineprinter, Data Products - ete.

RC 333 Lineprinter, Anelex
RC 4191 Plotter
RC 707 Megnetic Tape Station, T tracks
RC 709 Magnetic Tape Station, 9 tracks
RC 4415 Drum
RC 431k Disc
Intervael Timer
Teletypewriter
DPCkO1 Display

The test programs in the binary version exist both on paper tapes (so that all
the programs for one kind of peripheral devices are punched on one paper tape)
and on 7- or 9-track magnetic tape (so that each program forms one block, and
s0 that all the progrems for one kind of peripheral devices form one file. In
both cases the parity is odd.

<%////17/A v

(N J
. : ~
name | 1-15 test programs end of tape or
tape mark

This drewing shows a paper tape or a file on magnetic tape containing the bi-
nary test programs for one kind of periphersl devices.
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For each program (test program or procedure), which is read and stored by the
loader, the following rules apply:

1. The first 15 words (that is the first 45 ISO-characters) must contain
a text. This text is used by the lozder in the message in case of pa-
rity error and check sum error, and i1t is used by the 9th procedure
when writing the directory.

2. The 16th word must be the entry point.

3. The program must be finished with a check sum when punched on paper
tape-

The paper ‘tape/the file first contains a 15-word progrem containing the name
of the kind of peripheral devices, for example:

<:rc 707 magnetic tape station, 7 tracks{® ?

This is the text which is written by the loader immediately after the test

programs are stored.

After the name follows a number of test programs in arbitrary succession; if
the number exceeds 15, only the first 15 ere loaded.

At the jump from 'directory' to a test progrem w2 contains the return address
and '

if Oth call then wi(23)
if last call then wi(22)

(the other bits are all 0) so that the test program may initiate end finish
the test.

VvB431
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device.
Test programs: <

2. Motion programs for uncritical use of the

- o o o e e T cmse s S e s v

device.
. A
Within each group for a given kind of peripheral devices the programs are suc-
cessively numbered: 1.1, 1.2, oo, and 2.1, 2.2, oo«

~

-t ot o o e o s oo ST T ot e S st s i ot

device is performed. If the device does not react in the expected manner, mes-

sages mentioned in chapter 3 are given. The test of

sense, control, read, write
exception register
in%errﬁpt signals

status

data

is included in these programs. It is a principle that whatever happens, the
test is going on. For example, the sbsence of an interrupt signal or even a
disconnected device causes a message to the operator, but the test continues;

but the operator may bresk the run by activating the operatorkey.

The exception register and the interrupt signal are tested as shown on the next
page and as explained below:

EX = 00: The device is availsble and, if it has sent an interrupt signel, the
test continues;y contrary this message 1s written (and the test con-

tinues):

. oo e s o o 0 S o T U o o

EX = O1: The device is busy either because the transmission has not yet finish-
ed (especially because the device is in the local state) or because
of a hardware error. If the device remains busy for a time depending
on the kind of device, the program writes:

o~ — o - " — o > S >

and the test continues.

VBU31
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EX = 10: The device is disconnected either because of an operator oversight

or because of a hardware error. After the message:

device dlisconnected

— st o ] o2 ook T S S S D S 2

the test continues.

EX = 11: This is a hardware error which involves the message:

- o e et e i i e S Y P P QS o S

> it it 2t e S i et s 0 e st s

These programs use the peripheral devices in en uncritical way, that is they
do not apply interrupt signals, the status word is not examined, and they
hardly ever send error messages to the operator. In this way and by selecting
a great number of runs it is possible to encircle the error, for example by
oscilloscope measurements.

Bach kind of peripheral device may be tested by means of a core store of mi-
nimum size that is 4096 words, but for high-speed devices it 1s possible to
place the input-output buffer anywhere in the free part of the availeble core

store.

The testprograms for high-speed devices are so designed that they propose the
buffer start address by writing:

fow = <{address of first free word

- o o " o o " -~ > o ] ot o — W G > 2 S v o

and wait for input. If the operator types <NL>, he accepts the start address;
if he types a slash, the programs write:

and he must input enother (higher) start address. After input from the opera-
tor the address of the last buffer word is calculated and written.

VBU31



- 28 -

1.5. INTERRUFTION.
Interruption (that is interrupt signals, the interrupt register (IR), the in-
terrupt mask (IM), and interrupt engbled/disabled) is applied in the following

way:

When the loader is stored and executed and when the interrupt sequence is exe-
cuted, interruption is disabled so that only interrupt No. O causes interrup-
tion. At all other times, that is during the execution of test programs and
procedures, interrupt is ensbled.

At the jump from the loader té directory the interrupt regiéter is cleared, so
that old signals from the operator key or other peripheral devices should not
cause interruption. During the execution of directory IM(0) = IM(operator key)
= 1, involving that only interrupt No. O or the usé of the operator key causes

interruption.

At the jump to a test program epplying interrupt signals from the‘peripheral
device furthermore IM (interrupt channel No.) is set to 1. (This mask is con-
structed by the test program when initiated; at the same time the test program
stores the start address of its own subinterrupt sequence in word No. L or
teble 1 in the loader). So for these test programs interrupt signals from the
peripheral device cause'interruption. At the return jump from test programs the
interrupt mask of directory is reloaded.

The interrupt sequence 1s placed inside the loader. Its start address is stor-
ed in word No. 12 by the loader when initiated. It is shown in the flow chart
in chapter 1.2, and is now further described.

At the jump to the interrupt sequence, interrupt is disabled. Such a Jump is
performed in the following situations:

1. Interrupt No. O which may always occur. If the interrupt sequence and the

first procedure are not destroyed, this message is written:

If this occurs (due to a hardware- or software-error), the loader should

be stored again.
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By sctivating the operator key during the execution of a test program, di-
rectory or one of the other procedures. The interrupt sequence writes:

- st o ot . G - -

o o

after which the operator msy type t, d, 1, or c. The typewriter now conti-.
nues to write one of the following underlined texts:

- oot S oy S0 ot o8 b

A Jump to directory is performed, end the operator may now select a new
test program for the same device No.

device no.

e e o s it s 2

A jump to the statement in the loader where the device number(-s) 1s(are)
selected, In this way the operator may select a new device No. (and after
this a new interrupt channel No.) for the same kind of peripheral device.

A set of test programs for a new kind of peripheral device may be loaded.

core store contents

o - 2o o oo e ot o o 1 ]

A jump to procedure No. 8 (chapter 1.3) is performed.

At interrupt signals from the peripheral device during the execution of a
test program which bapplies interrupt. In this case a return Jjump is per-
formed to the subinterrupt sequence of the test program with interrupt
still disabled. The start address of this sequence is stored by the test
program when initiated in word No. 4 of table 1 in the loader. The contents

-of the b W-registers and the exception-register are stored by the loader's

interrupt sequence, and the registers are reloaded just before a Jjump with
interrupt enabled is performed to the broken test program.
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1.6. BITPATTERNS.

- . o o 2 g o e o v e it

R

acters are shown in the teble on the next page.

The character set has the following proporties:

1. Except for 8 zeroes and 8 ones it contains (one or more times) sll charac-

ters which ere composed by 8 bits.

2. During the generation of the characters row by row each of the 8 bitposi-

tions is activated in a very irregular way.

3. The progremming of the generation is rather simple.
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170
210
20k
202
228
226
2ko

21k
234
236
230
2kl
242
248

238
246
250
252

254

L

i2
20

2l3
251
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8

24
Lo
T2
136

56
10l

200
152
168

1>

120
232
216
169
153
105
170

150
102
86
39
23
135

182

87
103

55
167
151
199

119
183
215
231

247

16

L8
8o
1kk
17

112

208
176

146

111
175
201

239

32

160
33
34

22k
161
97
35

162
37

225
163
99
166
102
165
170
85
90
155
89
156
92
30

218
93
157
220
158
ok
31

221
222

95
159

223

192
65
66

195

194
70
196
69

195
71
198
77
204
75
85

170 -

180
51
178
57
18k
60

181
186
29
185
61
188
62

187
189
190

63

191

128

129
130
132
136

131
13k
133
140
137
138
148

135
1k2
1k1
154
153
150
170

85
105
102
101
11k
113
120

107
117
118
115
122
121
12k

119
123
125
126

127
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The characters are generated by cyclic shifts and complementation of the 19
8-bit characters shown below.

These characters consist of 1, 2, 3, or 4 ones. After 8 cyclic shifts
19«8 = 152 characters

sre obtained, smong which 6 + 4 + 4 = 1l characters are doublets (from the pat-
terns marked with 3 and ), i.e.

152 - 14 = 138 different characters.

By complementation of each of these
138x2 = 276 characters

are achieved, among which 8 + ‘l& + 8 + 2 = 22 characters are doublets (from the
patterns marked with dht), so the result is

276 - 22 = 254 different characters

i.e. the characters 1 to 254. It 1s noticed that the 2 characters 0 and 255 ere
not included.

1 00000001

2 00000011

3 00000101

Lk 00001001

5 00010001 k)

6 00000111

7 00001101

8 00001011

9 00011001

10 00010011

11 00010101

12 00101001

13 00001111 k)
1k 00011101

15 00011011

16 00110101

17 00110011 k) )
18 00101101 )

19 01010101 %)
$#) the pattern is repeated after 2 cyclic shifts.
#) the pattern is repeated after 4 cyclic shifts.

) the pattern is repeated after complementation and cyclic shifts.
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o 0 ot o s e s e St i et o

[y

0000001

0000011
0000101
0001001

0000111
0001101
0001011
0011001
0010101

O O v\ FLIN

. After 7 cyclic shifts
7«9 = 63 different characters
are optained.

After complementation of each of thesg
63x2 = 126 different characters

are achieved, i.e. the characters 1 to 126, The 2 characters O and 127 are not
included.
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In the test program RC 709 1.1 and 1.4 the generation of 522 bitpatterns

T s

acters:
1 000000001

000000011
000000101
000001001
000010001

000001101
000001011
000011001
000010011

11 000010101

12 000110001

13 000101001

i 000100101

15 001001001 %)

2
3
L
5
6 000000111
7
8
9
10

16 000001111
17 000011101
18 000011011
19 000010111
20 000111001
21 000110011
22 000100111
23 000110101
2k 000101101
25 000101011
26 001101001
27 001011001
28 001100101
29 001010101

%) the pattern is repeated after 3 cyclic shifts.

After 9 cyclic shifts
20x9 = 261 characters

are optained, among which 6 are doublets, i.e.
261 - 6 = 255 different characters,

By complementation of each of these

2552 = 510 different characters
are achieved, i.e. the characters 1 to 510. It is noticed that 2 characters O
and 511 are not included. |
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The relocatable loader consists of the sbove-mentioned loader and procedures,
however so designed that the relocatsble loader and the testprograms may be
stored everywhere within the available core store, if the operator before ac-
tivating the AUTOLOAD push-button puts the stert address into w3. This start
address must be so chosen that

0 { w3 £ length of core store -
(length of relocatable loader +
length of testprograms)

All lengths are measured in No. of bytes. The length of the relocatable load-
er is 2532 bytes. ’

When w3 = 0, the loader and the testprogrems asre stored as usuel
(see Chapter 1.1, page 5).
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LOADER, PROCEDURES AND INTERRUPTION

ot st o e e o D o2 ot et ot s e i D ik B e A e S 2 . Tl B U S W

The loader (which reads and stores procedures end testprogrems) end 9 pro-
cedures (used by the progrems for output on and input from the operator's
typewriter, for reservation of buffer area and for administration of the

test) exist in the binary version on one paper tape.

This paper tape is read from the RC 2000 Paper Tepe Reader (dev. No. 0)
when the operator activates the RESET and then the AUTOLOAD push-button.

The loader first writes:

channel no. of operastor key =

dev. no. of operator's_typewriter_ =

end the operator types the interrupt channel No. of the operator key end
the device No. of the typewriter he wants to use. (These numbers may be al-
tered later by activating the RESET and then the START push-button after
which the loader writes the gbove-mentioned questions again).

The loasder now writes:
loader

input from dev.no.:

and then the operator writes the number of the device, from which the bina-
ry testprograms shall be read, followed by <NL>. Consequently he must write
0, if input is wanted from the paper tape reader. If input is wanted from a
magnetic teape station (dev. No. > 0), the loader asks:

file no.

- o 5 o =

and the operator writes the number of the file in vhich the testprogrems are
placed. These filenumbers eppear from this table:

RC NO. KIND OF PERIPHERAL DEVICE FILE NO.

2000 Paper Tepe Reader
150 Peper Tape Punch
315 Typewriter
610 Lineprinter, Data Products
333 Lineprinter, Anelex
4191 Incremental Plotter
707 Magnetic Tape Station, 7 tracks
709 Megnetic Tape Station, 9 tracks
b5 Drum
4314 Disc
Interval Timer
Teletypewriter
Display
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When a1l the testprograms (not more than 15) for the kind of device are
stored, the loader writes:

- - o~ " " o~ = o o i e a8 o At W A Y o G S

— e o e e i ot o ot o s

After this the operator types the device number (or the device numbers, as
it is possible to write up to 3 device numbers separated by {commad; €.g.
teletypewriter). When the program hereafter writes:

. channel no. =

ot s e oot s e e e it

the operator types the interrupt channel number of the device (or the chan-
nel numbers, as it is possible to write up to 3 channel numbers separated by
{comned; e.g. teletypewriter).

Next the program writes:

testprogrem:

e 2 g e T g e e e

and the operator may type a or b or ¢ or ... end in this way select the first,
the second, the third, ... testprogram. If he types <NL> the following direc-

‘ tory of the stored testprograms is written:
a_____<description of ____1st_testprogram
b_____ {description of ____ 2nd_testprogram
e_____ {description of 3rd_testprogram

—— o 41 o > B > ——— T — " o —— . > L. oot ot T o o s

—— o S s S 2 e s

Having selected the testprogrem the operator to the question:

. number of runs =

VB4T3
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must write the number of times the progrem is wanted to be executed. This

nunber must be chosen so that
1 < nunber of runs £ 8 388 607
Before the execution of some runs it writes:

run no. <run no.,;

—— - ——— = o -

namely before the execution of

ist, 2nd, ¢+, Sthrun, if 1 < No. of Tuns{ 9
ist, 11th, 21st, ..., 91st run, if 10 { No. of runs { 99
1st, 101ist, 201st, «e., 901st run, if 100 £ No. of runs £ 999
etc.

Having executed the specified hmnber of runs, the program writes:

test end

—— — —— o

and now it is possible to select a new testprogram.

Using the loader some erroneous situations may occur:

If 'end of tape' appears in the paper tape reader or if 'tepe mark'
appears on magnetic tape when the loader reads testprogreams before the
first testprogream has been stored, it writes:

e e e B s B e e ot e o D

respectively. If the opersator types NL> after the first message, the loa-

der continues to read.

The error messages:

- e o s s o e it e e e e s T et S S . e D S S O e 2 i, W4 e . ey
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and (when loading from the paper tape reader):

s ot o " B o o oo o o o W S M D . WA L AP AN P it Tt .t Y ot 000

means parity error and checksum error in the program being loaded.

If bit 0, 2, 3, 4, 5 or 6 is set in the statusword when the programs are
loaded from tape, the loader writes:

status = <bit 0-

et o o st i i ot ot o o it S

and the programs must be loaded again.

It is always possible to break the execution of a testprogram by activating
the operator key. After this the interrupt seduence writes:

o e e o vt st s et s o o e et et e o o o s

Then the operator may type t, d, 1 or c after which the typewriter continues
to write the below-mentioned underlined texts:

The operator may select & new testprogram for the same device number.

device no. =

o o o ooy e e s e o

The operator may select a new device number (and after this as usual a
new interrupt channel number) for the same kind of peripheral device.

Now a new set of testprograms may be loaded, end in this way & new kind
of peripheral device may be selected.

VB4T3
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core store contents

s i S ot s . e B ED S S 2 S A

The contents of some part of the core store may be written on the type-
writer. When the program writes:

first word addr. =

—— o o 1 ot o o i e Sl ol S O D

s o o . o o s . S g

the operator specifies the part of the core store; 1t must be mentioned
that for the testprograms which use input-output buffer, the addresses of
the first and the last bufferword are written on the typewriter immediate-
1y before the execution of the first run.

When the program writes:

- - o -

the operator types t, 4, b or i after which the typewriter continues to
write the below-mentioned underlined texts:

text

The bitpatterns are written as a text.

The bitpatterns are interpreted as integers (negative, zero or positive)
and written in decimal,

o s o

The bitpatterns are interpreted as positive integers and they are written
in binary.

instruction

ot o s 22 2

The bitpatterns are written as machine instructions including the mmemonic
functioncodes. '

VBLT3
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In case of hardware or software error interrupt No. O may occur. This invol-

ves an error message:

- ot ot st oot i st it it s 2 i

from the interrupt-sequence. In this case not only the testprograms but even
the loader should be stored again.

By activating the RESET and then the START push-button, & jump to the loader

is executed, and a new operator-key and -typewriter may be selected.

On the next page is shown some messages to and from the operator during a
test.

The testprograms for high-speed devices are so designed that they propose
the start address of the input-output buffer by writing:

fow = <address of first free word

— " s o > - 2 o o O o S o o oo A S I O T T OO S 29 o .

and waits for input. If the operator types <NL>, he accepts the start ad-
dress; if he types a slash, the programs ask:

o oo

and he must input another (higher) start address. After input from the oper-
stor the address of the last buffer word is calculated and written.

VBLT3
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loader

input from dev. no.: O
rc teletypewriter
device no. = 16,17,18
channel no. = 22,23
testprogram:

1.2 read (echo)

1.3 write key - board
1.4 timer

2.1 sequence

0o

testprogram: b
number of runs = 1

TUn no. 1
terminal disconnected

operator termination

select testprogram: c
number of runs = 10

time, expected: 3000-6000 msec
time measured:

run no. 1

operator termination
select loader

input from dev. no.: O
rc 315 typewriter
device no, = 2
channel no. = 7
testprogram: 4

number of runs = 1

sequence =
abcdefghi jklmn

TUN NO. 1
abcdefghi jklmn
test end

testprogram:

operator termination
select device no. = 10
channel no., = 8
testprogram: b

nmber of runs = 2

U no. 1
run no. 2
test end

testprogram:

VBUT3
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THE RELOCATABLE LOADER

> e T . s ot s it M o ot S S o S o . . . i et

The relocatable loader consists of the above-mentioned loader and procedures,
however so designed that the relocatable loader and the testprograms may be
stored everywhere within the available core store if the operator before ac-
tivating the AUTOLOAD push-button puts the start address into w3. This start
address must be so chosen that

0 { w3 € length of core store -
(length of relocatable loader +

length of testprograms)

All lengths are measured in No. of bytes. The length of the relocatable load-
er is 2532 bytes.

When w3 = 0, the loader and the testprograms sre stored as usually (see
chapter 1.1 page 5). '

VBAT3
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1.2 READ TEST TAPE

s s 0. ek 2 g i i i @ v B0 . 00

U epeet ppa—

In each run this progrem tests that an 8-track paper tape, punched in accor-
dance with the description in chapter 1.6, is read correctly by the

odd parity -
even parity -
general

read commend. Furthermore the exception register and the status word are
examined, and it is checked that the remder detects parity errors. A partly
check of the interrupt signsls is performed by testing that an interrupt
signal 1s delivered not later than 1 sec. after that an empty buffer has
been recognized.

The program occupies about 310 words.

Initiation

o v o oy

Before the first run the program writes:

mount test tape

——— o o o o o S o 22 e

and the operator types <NL> after having mounted the test tape. This tape
may contain the 304 characters (mentioned in chapter 1.6) 3 times per run,
or it may contain the 304 characters 1 time only, forming a circular tape.

Test

-

In each run the character set is read first in odd parity, second in even
parity, and third in general.

vB432




Error Messages

o o e s ot . i s ot

After a sense Instruction the exception register is examined.

If EX = bl1, this message is given:

- o s un St s e e . o S s o o

If EX = bl0, the program writes:

device disconnected

o L i T o o s - o -

- — S o 2 > 2 O U T S s > 2

If no interrupt signal has been delivered 1 sec. after an empty buffer was

recognized, the program writes:

- - o s 2 Tin ey o e oo 2 ) W S ot

end waits until the operator types <NI>, after which a new run is started.

If the status word contains an unexpected bitpattern, this messsge is given:

where

VBU32

- ooy - e s

s S o e s ot " " > D T ot L D o ot D T~ ——— -~ A — - " = 0 o 2o > o 2 o

<parity>::= odd par.|even par.|general



2,1 READ ARBITRARY TAPE

" P s e e o e o S o 009 B o e AL D W Vb S ot St

This program reads in an uncritical way (i.e. without testing the interrupt
signals or the status word) an arbitrary paper tape.
The reading may be performed by means of the

odd parity -
even parity -
general

read command.

The program occupies sbout 120 words.

Initiation

—— o o 21 1000 oy ot

the operator may select the wanted resd mode by typing o, e or g after which
the program continues to write dd, ven and eneral, respectively.

Error Messages

After a sense instruction the exception register is examined.

If EX = bll, this message is given:

- o T - - - - oo’ 2 e - 42t

If EX = bl0, the program writes:

device disconnected

e o o — - B -

————— . o - - - T > O -
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1.2 PUNCH AND READ

- S S0 B0 we D TR NN D A NS B G T

Pur;_)ose

This program tests the output of all bitpatterns punched on 8-track paper
tape. The odd, the even as well as the general write-command are tested.
Furthermore the exception register, the interrupt signals and the status-
word ere examined.

The program, which occupies sbout 350 words, demands a perfectly operating
RC 2000 Paper Tape Reader (dev. No. 0).

Test

In a run 2x304 characters are punched. Each of the 2 character sets are com-
posed as described in chapter 1.5; the first set, however, is punched in ge-
nersl, and the seccnd alternately in odd parity (during the shift of 1, 3, 5
and 7 bits) and in even parity (during the shift of 2, 4 and 6 bits).

After the last run the progrem writes:

load rc 2000

and the paper tape is placed in the paper tape reader; when the operator
types <WI> the bitpatterns are read (in general) and checked.

After a sense instruction to the paper tape punch the exception register is
examined.

If EX = b11 this message is given:

If EX = b10 the program writes:

device di sc onnected

VBL433



If EX = b01 for more than 2 seconds, the message is:

If & bit 4s set in one or more of the positions O-4 and 6-23 of the status
word, the program writes:

status= <bit 0-23 of the status word>

In e2ll cases the test continues after the message.

If bit 5 is set in the status word this message is given:

and the program waits until the operator types <WL>,

If & non-expected character is reed by the paper tape reader, the program

writes:
run no. <run no.>
Spunch_mode> parity
read _____<read character, B bits>
expected _<expected character, 8 bits>
where

<punch mode> ::i= odd[evenlgeneml

VBL33




1.5 TIMER

Purpose

By means of this program it 1s exsmined whether the timer acts correctly.

The program occupies about 210 words.

The program first writes:

é}sconnect re_150 motor_power

The operator types <NL> after having disconnected the power cable and in this
way stopped the motor.

Test

In each run the program tries to punch a character, and it measures the time
from the output of the character until bit No. 2 1s set in the status word and
an interrupt signal is received.

The program then writes:

timer: <time, measured> msec

PP PPt Iy ppupsipeg ipogugpuihapiuy g

The time, which is about 1 second, has to be at least 10 per cent higher then
the start-up time of the motor (which is measured in the program 1.4). '

After the last run the program writes:

sonnect r¢ 150 motor pover

EET L TR R AR R L L]

~and the test is finished when the operator inputs <NI> after having connected
the power cable.
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After a sense instruction the exception register is examined.

If EX = b1l this message is glven:

PR R P P R

e Y T P L K

Ty ) B o=

If no interrupt signal has been received when EX = 100 the program writes:

no interrupt from device

CETL TR - P A D P2 X

If other bits than bit No. 2 are set in the status word the program writes:
status=_<bit 0-23 of the_status word>

L P YR P R P T R - A € - C T TR

In 81l cases the test continues after the message.
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1.4 START-UP_TIME

Purpose

This program measures the starte-up time of the paper tape punch.

The program occupies about 190 words.

Test

In each run the program first waits for 4 seconds, 8o that the motor for
certain is stopped; after this a character is output, and the program meas-
ures the time until the character is punched and an interrupt signal is re-
ceived. Then the program writes:

The time has to be at least 10 per cent lower than the timer-time (which
is measured in the progrem 1.3).

Error Messages

T ¥ P=p

After a sense instruction the exception register is examined.

If EX = b1l this message is given:

exception reg. = bll

If EX = b10 the program writes:

device disccnnected

LT TR R TR L X L

If EX = b0O! for more than 1 second, the message is:
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If no interrupt signal has been received when EX = b00 the program writes:

no_interrupv_from device

0w O - D o P - D D W -

If the status word conteins a bit in one or more positions different from bit
position No. 5, the progrem writes:

status = <bit 0-23 of the status _word>

T R Ry Y T T T L L

In all cases the test continues after the message.

If in the status word bit No. 5 is set, this message is given:

end the program waits until the operator types <NIL> after having mounted
paper tape. /

VBL33



2.1 PUNCH SFQUENCE

- e D an @ KD €O w3 B O W W W W RS w

This program punches in an uncritical way (that is without testing the in-
terrupt signals or the status word) an arbitrary sequence of (not more than
50) characters.

The program occupies about 190 words.

;nitiati on

TR Y

When the program asks:

sSequence =

X 2 R R

the operator types in decimsl the wanted sequence of (uon-negative) charac-
ters separated by <comma> and terminated by <WL>,

The program iz able to punch in:

cdd parity
even parity
general

The punche-mode is selected when the program writes:

by typing o, e or g, after which the program continues to write dd, ven and
eneral respectively.

In odd end even parity the numbers are punched modulu 128, and in genersl
they are punched modulu 256.
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e 10 =

Error Mes s'aggg

After a sense instruction the exception register is examined.

If EX = b11 this messasge is given:

If EX = b10 the program writes:

evice di sconnectg§

If EX = b0l for more than 1 second, the message is:

device busy for 1 sec

In all cases the test continues after the message.

If bit 5 is set in the status word the pi‘ogram writes:

end waits until the operator types <WL> after having mounied new paper
tape.
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1.2 READ (ECHO)

R

This program tests input from the typewriter. Furthermore the exception reg-
ister, the interrupt signals, and the status word are examined.

The program occupies egbout 160 words.

Test

- o

When the operator inputs a character, the program outputs this character fol-
lowed by <NL>.

After each input- and output operation the program tests the interrupt signsal
and the exception register. After each input operation the status word is al-
so examined.

Error Messages

- 00 et 2t s o st i e e e e S

If a bit is set in the status word in one or more of the positions O to 1 and
3 to 16, the program writes:

read-status: <bit 0-23 of the status word>

o o~ - ] <> P T i T ot Y N o o o T . A S Gl U OB N S D T D P S O G >

After a sense instruction the exception register is examined.

If EX = bll, this message is given:

st e i e s e o s S s S 0 i o S w0

If EX = b10, the program writes:

device disconnected

" o o > i et T A s 4 S Bt S ot o ot
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If X = b0l for more than 4 sec., the message is:

- "t oo " ot Y s Wt e A S . P S Y O

e ot o e o oo . S0 o D ot N 1A S o o S G T D o

In ell cases the test continues after the message.
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1.3 WRITE KEY-BOARD

e e s o e s o o e S e

- e o 2t e e

This program tests the output of all characters, defined as well as undefined
on the typewriter. Furthermore the exception register, the interrupt signals,
and the status word are examined.

The program occupies about 510 words.

Test

First the program writes all defined cheracters in 'upper case' (follcwed by
{HI> and <B® ) and in 'lower case' (followed by <HD> and <B® ). The layout
shown below corresponds to the key-board. After each charscter the program
checks that the status word contains the character only.

Second the program outputs all undefined characters which does not cause any
printing. After each character the progrem checks that the status word is O.

N > O
w
Q U = -
< = ®W o+
v o 3N
= om o R
= G
AR OH
VvV H O~
w = o
wQ e

<HD <BS

O Mmoo W
< H H F
o R ot W,
B or < oo
B o £ =
L e o)
0o ‘o
~N 8 W O

.
-

L]
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Error MeSsa,ges

v st s v o w0 . o o St s

If the bitpattern of the status word does not correspond to the expected one
(that is the output chsracter if this is defined, else all zeroes), the prog-

ram writes:

status~error:

- o 20 o s st o e
——— o o o P . o s o 2 o A Al T A T P > 2 " o oo o

s o TR s e S s o A e A o oA P P O P i S0t O S s S e ot e a0 et o

After a sense instruction the exception register is examined.

If EX = bll, this message is given:

s s o s i . O i D s At St S g S 0SE G0® P

If EX = b10, the program writes:

device disconnected

— - o o o o S o

" st o it o it S e 0 i O o Wl i B . S A W

o o ot > 2 o S Y . s " " =

In all cases the test continues after the message.
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Ppyue g

This program tests that the timer acts correctly. The program occuples about
180 words. '

Initiation

T e

- o o - i S o2 o o " o ot T i D o . e o B oy vt i S o o D s o o e

et . o ot e o e ot o0 i

where lower and upper limit are the:time limits, that is 2 sec +10 per cent,
or 1800 and 2200 msec, respectively.

Test

e o

In each run the program initiates an input operation and measures the time
until an interrupt signal is delivered and timer status is set. Then the prog-
ram writes:

<{measured time> msec

- 40t st o i s O . B B S NP O T T S

Error Messages

s oo e e e o e o e

If other bits than bit No. 2 are set in the status word, this message is gi-
ven: .
‘ status = <bit 0-23 of the status word

- — ———— ——— " o, 2 S - " T A S~ o o

After the sense instruction the exception register is examined.

If EX = bll, the message is:

- S e s et S i o O AR A D O S
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If EX = b10, the program writes:

device disconnected

e o o ot 08 ol D it SO 20 HO B it P 000 NS, . D

o o o < it W 2 S S St B s 2 B

s oot 0 o s i St S S o S S . S PO U P D 220 D S
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2.1 SEQUENCE

o o o e s s e o g s st

In each run this program writes in en uncritical way an arbitrary sequence of
characters followed by <NL>. The progrem tests neither the interrupt signals
nor the status word.

The program occupies about 180 words.

Initiation

When the program writes:

———— ot 1 vep > o o

the operator inputs the wanted sequence of (not more than 100) characters
terminated by <NLD. The characters (exclusive < (iso character No. 60),

Q> (iso character No. 10), <SP> (iso character No. 32), and all undefined
characters) may be input directly or they may be input by writing the decimal
iso character No. enclosed in < and > ; for example

b4

sequence = <6D<OY

o e e o o o S0

causes the printing of < >.

Error Messages

After a sense instruction the exception register is examined:

If EX = bll, this message is given:

e o ot s o o st b o o e o M U o0 D

If EX = bl1l0, the program writes:
' "device disconnected

o o 2} oy SO S i . e S D D S

If EX = b0l for more than 4 sec., the message is:
' device busy for 4 sec.

—— — -~ - o o —— o

In all cases the test continues after the message.
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1.1 TIME-MEASUREMENT

By means of this program it is tested that interrupt signals are produced
with correct timeintervals und thet the binary counter is increased cor-
rectly.

The program occupies about 280 words.

Test

In each run all 11 interrupt intervals are tested, the <first value being
1.6 msee and the last one 1638.4 msec. For each of these intervals the fol-
lowing happens:

First the program writes:

<interrupt interval, K nominal>

L L e e L T X T R ey ey ]

expressed in msec, and when the operator types <NL> after having set the
fnterrupt interval manually, the program measures the average time between
2 interrupt signals. Furthermore it measures the increment of the binsry
counter, measuring for 2xx10, 2xx9, ... , 2xx0 intervals respectively (i.e.
for 1.638L sec).

After this the program writes:

Severage interrupt interval, measured ><counter increment +2xx1l>
The expected value of (the increment of the binary counter + 2xxil4) is
2xx1l = 16384, As shown on the next page this value is written on the type-
writer just before the first measurement.

If & minor deviation (max. 0.02 per cent) from the expected interrupt inter-
val 1s measured it may be due tqQ the difference of the accuracy of the inter-
val timer frequency and the frequency of the primary clock pulse generstor.
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- ot on D e -

After the sense instruction the exception register is examined.
If EX = b11 this message is given:

gg_:cept}on reg. = bl1

PP EREY EE EE

If EX = 10 the program writes:

e o wr @S W - o o = ow wu

If EX = b0l the message is:

device busy

If no interrupt signal is received for 2 seconds, the program writes:

no interrugt fgom dev;ce

R e R Y L. et tadatdoddedond

In all cases the test continues after the message.
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1.2 WRITE (SI AND SO)

O s e ot e . e O i A b N D . P . Bt S S st

T

This program tests the shift-in character set as well as the shift-out char-
acter set. Furthermore the exception register, the interrupt signals, and
the status word are examined. The controls <HI>, <CAN>, and <ESC) are test-
ed by means of the program 1.3.

The program occupies about 400 words.

Initiation

P e

A format tape containing holes for form feed (channel No. 0) and for vertical
tebulation (channel No. 1) is mounted on the printer.

Test

- e

The printer output from the test described below is shownvon page T-11.
(This output is from a printer in which the <S> character is blind).

1. The program first outputs the characters <SO>, <FF», and <S§D. In this
way <FF> is tested in the shift-out mode, and the printer is ready for out-
put of the shift-in character set. (If any charscters were stored in the
printer buffer, they are printed before the form feed).

The program now prints:
SHIFT-IN CHAR. SET

and a vertical tabulation is performed so that <VI> is tested in the shift-in

mode.
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After this the program outputs the characters:
b8 32 L8 32 <CR 32 k9 32 ko DD
go that a line containing
0101

is printed, which is a test of <CR> end <SP» in the shift-in mode. Furthermore
it is now possible to measure the length of the skip formed by the vertical
tebulation mentioned sbove.

Then 119 lines are printed; this is one line for each character except for
the 9 control characters so that a line is printed for each of the characters
0-8, 16-23, 25, 26, and 28-127. In each line the character is output 132 times
followed by the number of the character (3 digits) followed by <NL>. So 60
lines each contains 132 equal graphic characters (including the line contain-
ing spaces), while the rest of the lines only contains the number of the
(blind) character. In this way 1) <NI> and 2) the printing of only the first
132 characters are tested in the shift-in mode. Furthermore it is tested that
3) blind characters are treated correctly, i.e. the line printer's buffer
pointer is not moved by & blind character, and a blind character does not de-
stroy a non-blind character following it.

At last the program prints:
SI END

2. After having output the characters <SD and <FF> (and in this way tested
{FF> in the shift-in mode) the program prints:

SHIFT-OUT CHAR. SET

and it outputs the characters <SQ> and <V so that vertical tabulation is
tested in the shift-out mode.
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The printer is now ready for printing the shift-out character set, and the
program outputs the characters:

48 32 48 32 <cr> 32 b9 32 ko &ND
so that a line containing
0101

is printed, which is a test of <CR>, and <SP*» in the shift-out mode. Further-
more it is now possible to measure the length of the skip performed by the
vertical tabulation mentioned above,

Then 119 lines are printedsy this is one line for each character except for
the 9 control charscters so that a line is printed for each of the characters
0-8, 16-23, 25, 26, and 28-127. In each line the character is output 132
times followed by the number of the character (3 digits) followed by <NL>. So
19 lines each contains 132 equal graphic characters (including the line con-
taining spaces), while the rest of the lines only contains the nﬁmber of the
(blind) character. In this way 1) <NI> and 2) the printing of only the
first 132 characters are tested in the shift-out mode. Furthermore it is
tested that 3) blind characters are treated correctly, i.e. the line print-
er's buffer pointer is not moved by a blind character, and a blind character
does not destroy a non-blind character following it.

At last the program prints:
SO END

5« Finelly it is tested that in the same line it is possible to chenge be-
tween the shift-in and the shift-out character set. The program outputs the

characters: .
{SD 65 <SD <S> 65 £SD <S0> 37 <80> <S0> 37 <S> <SD 66 <SD <SD 66 NL>
causing the printing of:

AAooBB

After the last run <FF is output.
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Error Messages

b e e i e e e vt ot 2t S S0t

After a sense instruction the exception register is examined.

If EX = bli, this message is given:

o o ot o ot ot o 7 s i ) ol 0 o o

. Tt o oo ot e oot o ot e S B S S D S S o D

If EX = b0l for more than 0.5 sec after one of the control characters <{NL>,
<VI>, <FFP>, <CR>, the message is:

-~ - o > -0 > S T~ " o " s S S 203 S0 e s S WO Y TR WO P S IO PO G PO B0 T U O 200 P

If EX = b0l for more than 60 microsec. after a character different from the
k control characters mentioned above, the message is:

———— -~ S £ - " o o S ) U o - T I T P 2 T ) D VO P T W D T WP VO o o Gt W

If no interrupt signal has been received when EX = b00 after one of the con-
trol characters <NL>, <VI>, <FF>, <CR>, the program writes:

et e O S S — —— W o S o~ ot s TN OO P o TR B G G S S D et U4 00 o i o
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This program tests the control characters <HD>, <CAN>, and <ESC> in the
shift-in mode as well as in the shift-out mode. Furthermore the exception
register, the interrupt signals, and the status word are examined.

The progrem occupies about 370 words.

Initiation

- o oot oot

A format tape for this test is mounted on the printer.

Test

— e

1. _HT (charscter No. 9)
The progrem first outputs the characters:
<FP> <SD H T <NL>
causing a form feed end the printing of
HT

(If eny characters are situated in the printer buffer, they are printed be-
fore the form feed).

Then the progrem outputs:

<HD 49...49 <HD 50...50 <HD 52...52 <HD 54 <HD 55 <HI> 56 <HD> 57 <NL>
e — — —

15 times 16 times 17 times

causing the printing of

g ﬁliﬁT g i

16 32 L8 80 9

112 128 (pos)

o CF]

VvB436
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Now the program outputs <S0> followed by the same sequence of charscters as
mentioned above, and the line is printed again. In this way <HI> is tested
after 0, 1, 15, 16, and 17 characters, and <HID is tested to the right of po-
sition No. 128.

2. CAN (character No. 24)

The program first outputs the characters:
<SD NI> C A K <N
causing the printing of

CAN

Then the program outputs:
CA> 67 <&¥D
eeod8 (132 times) <CAN> 65 <NL>
U8 (133 times) <CA> 178 QD
<s0> {CAN> 67 <L
<sw L8 (132 times) <CAN> 65 D
<sw ceoll8 (133 times) <CAN> 78 <D

5 &

5 5

causing the printing of
c
A
N

twice. In this way <CAN> is tested after 0, 132, and 133 characters, and it
is checked that <CAN> involves a change to the shift-in mode.

5._BSC_(cherecter No. 21)
The prograem first outputs the characters:

| S 4> S I - E S C QD
causing the printing of

SI - ESC

VB436
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Characters are now output according to this algorithm:

for m = 10 step 1 until 11 do
for n = 48 step 1 until 63 do
output (<CAN> <nnn> <SP <erm><ESC> n m )

where

<onm s i= <3 digits of the number w2
<mmmd s 3= <3 digits of the number m>

This causes the printing of:

o8 010 and 049 010
050 010

051 010

052 010

L 4

063 010

. 15 =« <ND>

o8 011 followed by VT according to channel No.
ok9 011 followed by VT according to channel No.
050 011 followed by VT according to channel No.

N O

063 011 followed by VT according to channel No. 15

The program then prints:
S0-ESC

and after <S> the abovementioned algorithm is executed egain so that <ESC>
is tested in the shift-out mode too.

Each run is finished by performing a form feed.

VB436
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Error Messages

> e o> o o ot o e S e o

After a sense instruction the exception register is examined.

If EX = bll, this message is given:

exception reg. = bil

0 e i et e S i 3 e e e o o

If EX = b10, the progrem writes:

device disconnected

- o o o i ot o e e e A s S

o o - —— - o o o o T S 1

If no interrupt signal has been received when EX = b00 after one of the char-
acters <NL>, <VI>, <FF>, and <CR>, the program writes:

e s D o 2 e 7 A 7 s o o 0 i

If bit No. 5 only is set in the status word, the message is:

end of tape

and the program waits until the operator types <{NI> after having mounted the
yaper.

If 2 bit is set in one or more positions different from bit pos. No. 5, the
progrem writes: '

status = <bit 0-23 of the status word

o — - ————— ——— - - — - o v -

VB436
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2.1 WRITE CHAR. FROM TAPE

" o o 5 - - - —— o oo v -

s o B e e e

In each run this program outputs to the line printer an arbitrary sequence
of characters. The program does not test the interrupt signals or the status
word.

- The progrem occupies sbout 160 words. Furthermore it uses a buffer area of
250 words.

Initiation

o s e e e o o

The wented sequence of (not more than 500) characters must be punched in bi-
nary (i.e. the numbers 0-127 in an arbitrary parity may be used) on a piece
of paper tape. (The program 2.1 for the paper tape punch may be used for
this purpose).

When the program writes:

- e s o D -

the paper tepe is placed in the RC 2000 paper tape reader (dev. No. 0), and
the operator types <NL>.

Error Messages

After a sense instruction the exception register is examined.

If EX = bll, this message is given:

-t o - — o " — —

If EX = b10, the program writes:

device discomnacted
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If EX = b0l for more than 1 sec, the message is:

-~ o - - - > oy oo i - - no

P

but the program does not wait. If there really is no paper in the line
printer, the operator may mount this after having put the printer into the
local state.

If it is not possible to reserve the output buffer within the availeble
core store, this message is given:

buffer too big

- o~ -

VB436
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This program tests the shift-in character set as well as the shift-out char-
acter set. Furthermore the exception register, the interrupt signals, and the
status word are examined.

The program occupies gbout 370 words.

Initiation

s 1108 s e st et e

A format tape containing holes for form feed (channel No. 8) and for vertical
tabulation (channel No. 2) is mounted on the printer.

Test

The printer output from the test described below is shown on page T-1i.

1) The program first outputs the characters <SO», <FF», and <SD. In this way
{FF» is tested in the shift-out mode, and the printer is ready for output of
the shift-in character set. (If any characters were stored in the printer buf-
fer, they are printed before the form feed).

The program now prints:
SHIFT-IN CHAR. SET

and a vertical tebulation is performed so that <VID> is tested in the shift-in
mode. ,

After this the program outputs the characters:
U8 32 48 32 <R 32 49 32 Ly QD

so that a line conteaining
0101

is printed, which is a test of {CR> and <{SP> in the shift-in mode. Furthermore
it is now possible to measure the length of the skip performed by the vertical
tebulation mentioned sbove.

VBU3T



Then 122 lines are printed; this is one line for each character except for
the 6 control characters so that a line is printed for each of the charac-
ters 0 to 9 and 16 to 127. In each line the character is output 160 times
followed by the number of the character (3 digits) followed by <NL>. So 89
lines each contsins 160 equal graphic characters {including the line con-
taining spaces), while the rest of the lines only contains the number of the
(blind) character. In this way 1) <NID and 2) the printing of only the
first 160 characters are tested in the shift-in mode. Furthermore it is test-
ed that 3) blind characters are treated correctly, i.e. the line printer's
buffer pointer is not moved by a blind character, and a blind character does
not destroy a non-blind character following it.

At last the program prints:
SI END

2) After having output the characters <SI> and <FP (and in this way test-
ed <FF> in the shift-in mode) the program prints:

SHIFT-OUT CHAR. SET

and it outputs the characters <S> and <VI> so that vertical tabulation is
tested in the shift-out mode.

The printer is now ready for printing the shift-out character set, and the
program outputs the characters:

_ k8 32 48 32 <R 32 k9 32 ko D
80 that a line containing
0101
is printed, which is a test of <CR> and <SF» in the shift-out mode. Further-

more it 1s now possible to measure the length of the skip performed by the
vertical tebulation mentioned gbove.

Then 122 lines are printed; this is one line for each character except for

the 6 control charscters so that a line is printed for each of the charac-
ters 0 to 9 and 16 to 127. In each line the character is output 160 times

VB43T
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followed by the number of the character (3 digits) followed by <NI>. So 4k
lines each contains 160 equal graphic characters (including the line con-
taining spaces), while the rest of the lines only contains the number of the
(blind) character. In this way 1) <N and 2) the printing of only the
first 160 charecters are tested in the shift-out mode. Furthermore it is
tested that 3) blind characters are treated correctly, i.e. the line
printer's buffer pointer is not moved by a blind character, and a blind char-
acter does not destroy a non-blind character following it.

At last the program prints:
SO0 ED

3) Finally it is tested that in the same line it is possible to change be-
tween the shift-in and the shift-out character set. The program outputs the
characters:

<{8D 65 <SD <SD 65 <SD <S> 64 <Sp> <Sp> 64 <S> <SD 66 <SD <SD 66 <NL>

causing the printing of:

AAOOBB

After the last run <FF> is output.

Error Messages

o - - —_— - —— i

After a sense instruction the exception register is examined.

If EX = b1l1l, this message is given:

- o ot o o e ot o o e i s i i B

- ——— e ————— T > om0 " o o o >
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If EX = b0l for more than 0.5 sec. after one of the control characters <NL,
VD, <FF», <CR>, the message is:

-t et o — o o e 2 — 2 20 B . s ot st T ot e 208 e B VR D O 2 N U D P A B W B B W S i

If EX = b0l for more than 60 microsec. after a character different from the

L control cheracters mentioned gbove, the message is:

——— o 21T St " ot S B0 e B S B o P . 2, 0 o o Pt it D O o b PO - o o s oo

If no interrupt signal has been received when EX = b00 after one of the con-
trol characters <NI>, <VI>, {FF>, <CR>, the program writes:

char, = {cher,?, no interrupt from line printer

If an interrupt signal has been received when EX = 00 after a character dif-
ferent from the 4 control characters mentioned sbove, the progrem writes:

o > v oo 20 ot i o T o TS W S D B St S S P ot 00 o " cott e

and the progrem waits until the operator types NL> after having mounted pa-

per.

If a bit is set in the status word in one or more positions different from
No. 5, the program writes:

e I < st . o S S S Gt S > o P

YBU37
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bbbbbbbbbbbbbbbbbbbbbbbbb ,bbbbbbbbbbbbbbbbbbbbbb
CCCCCCCCCCCCCCCCCCCCCCC(‘ sggecececeeeeeccececceccececececccecc
ddddddddddddddddddaddde idddddddddddddddddddddddd
teeeeceocgeeceecececeeger 2eeecegeceececeacecereeeeceeceeee
Fffffifffefffffeerfes” (ffFfFffiffffeffffffefrefesrss
999959909993959659997 909990996999999$999999999999
hhhhhhhhhhhhhhhhhh' nhhhhhhhhhhhhhhhhhhhhhhhhhhhh
PEEiTiTiiiiiiiiie, SRR AR AR R R R R R AR
JJJJJJJiidiijdiiji. WJJddiddiJiddddigdiiididdigdl
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SHIFT-OUT CHAR. SET

Prrerrrrrrrrerrerend
mmmmmmmmnmmmamnnammnmnm
nannNnnANNANANNNANANNNN
000000000000000C0C000000C
PPPPDEPRPPRPERPRPRORPPPDPPE
4agqgagugqaaaeqaqgaqaaaasge
N o o o o o ol ol ol o o ol ol o o o

prerrprprrrreetrerrreind
ilahduah nbabdulalaldbulstal Gulahitad
nnnnnannannnnnnnNnnNnnNnn
'0000000060000000000000
‘PPPPPPPPDPPPPPPRRPPPR
404QQaQaaagaqaqaqaasaaq
o S

SS5655535558585355888¢ 1SS5S5555555S55555555888SS

tttttrttrttttitttttin
UUUUUUUUUUUUULUUULUU UL
VVVVVVVVVVVVVVYVVVVVVVY
WWIWWHWWWWWWWW WA WWIWWW W R W W
XXXXXXXXXXHKXXXX XX XXX XXX KX N
YYYYYYYYYYYYYYYYYYYYYYYYYYY
22227222772722222222222222272
Zrrrrrr R
BE2OCALBRICABIACOIIBBBTICBOISDR2C
d4a4342348483404a42445448848438
126

127

S1 END

0101
]
601
002
003
04
005 -
006
007
008
009
016
€17
018
019
020
021
022
023
024
025

VB43T

tttittetttitttttttttiitt
BB RIS VIVIV T BIVIS VRS AU AR VARV
VVYVYVVVVVVVVVVVVYVVY
WAWWHWAWWWWWWWWWW W W W
EXAXXXXXXXXKXXX X XXX
YYYYYYYYYYYYYYYYY
'2222222227222222Z
rRRRTRRRRRRRER®
IRCPBBCCLLORORBO
EEEEEREREEEEEEEEL]
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026
027
028
tz9
© 030
031

033
034
035
gg[[[[[[[[[[[[[[[[[f[[[E[[[! cCoreccooocoecccocorce
7
1313133333333333331333131137° 213133332333333333111131
03¢
040
041
042
043
044
045
046
047
gacocogcggoo000000C000” 30000050000000000000000000
S e S e e A T e e e s e A s e W e W e W e e e e e e e e e
22222222222222222227 222222222222222222222222222¢
333333383333333333° 333IITIIBIIFIBZIIEIIIIIII3IS3E3
44444444444444444 444444444444444444444444444444
5555555555555555” 5555555555555555555555555555555
666666666666666 6666666666666666666666666666065665
77777777777777 "77777777777777777777777777777777
8838R8EB38880888¢. I88BLEBERLBE8358888888818888888888
9999999999999999¢99. 9999979999997999:999999909999

LI I L L B R I I I R I LI I I ) L I I ) [ A B .'..Q..O‘.l'
L N R I T T I I Y n'o- L N

0 2 0 o LI
LR % & 4 8 mC s ¢ 2 & ¥ F P OO 9 & AR
1259229532332 39833222212 12
LKL <

W aw at A S e wm e em o aw T m TN e Ww e Y e v e -y - e . . 2 ws YR Em e Em m e e . SR e
R i o g e o e oo v i onafieniipesai oS piE= oo R R

DESOOISDISOLOOLOIODOOOO>>> SO2SDDDLOOOOSOOIOD>>5>
22722220220°2°02%0°2%37222%% 2907727202222
00000006000000000000G000D 0000600600000000000000600
14113424341421232324211 1428145141443 321121253331%32
T T 2222222222222222222222 22222222222222222222222
53333323333333333333333 "3333333333333333333333
4464444480000 0a00aaa88444 L444444444444864440444
5555555556568 55555555555L% NESES555858S55555555655¢6
6 666666666666666666666646, S6666666666666666666
7777717777777 177772777277°" (7777777777777 72177717
88506060868566088868888888° ,808685688088823386856888800¢8
999 9999999999959 9999909 999999999 999999999999999
ARREREERERRRRRRE S SRR RN RN AR RN RN
1010101010100 30131016101013010 " A1610101030101010123010:010130103101030101010101010101401016 10
VVVVVVVVVVVVVYV VVVVVVVVVVVVVVYVVVIVVV¢FVVVVVVVVVVYYV
KXXXHXXXXXXXXXKX, KXHXXXXHXKXXXKXKX KX XK XXX XX XXX XX
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0000000000 CGO0OOCLCOO. 0000000000000 0C000000000QOO00O0:
081
2222222222222222222. 222222222222222222222228222
33333333333333333333. 33333333335333333333333333
084
0€5
086
087
0ge
089

A 20 T T T T T U W TN YO VR VN YO Y Y R Y Y VL WO WO R Y Z T S O O N S S O Y W U O W OO W W WY

LA A A A A A A A N LA A A A A A A A A NN

PR T i T e e e e e e ek e L N O e P e P Ua

ELLLLELLLELLELLLELLLLELLE CLELELLLLLLLLLELLELL
ERRR SRR RE IR R IR R RN R TEPTTTTEISTSTTTEELS
096

— 097

098
099
100
101
102
103
104
105
106
107
108
109
i10
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
S0 END
AAoo2B
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2.1 WRITE CHAR. FROM TAPE

- o it b oot o o B s 1O . e S Y BB bl ) it > St SO w0t

In each run this program outputs to the line printer an arbitrary sequence
of char&cters. The program does not test the interrupt signals or the status
word.

The program occupies sbout 160 words. Furthermore it uses a buffer area of
250 words. ’

Initiation

- ot s 20 e s i

The wanted sequence of (not more than 500) characters must be punched in bi-
nary (i.e. the numbers 0 to 127 in an arbitrary parity may be used) on &
piece of paper tape. (The program 2.1 for the paper tape punch may be used
for this purpose).

When the program writes:

the paper tape is placed in the RC 2000 paper tape reader (device No. 0), and
the operator types <NL>.

Error Messages

W s e et s o et o o g o e

After a sense instruction the exception register is examined.

If EX = bll, this message is given:

e ot e e ety o ot o i s 2L T WD S S0 D

If EX = 10, the program writes:

device disconnected

- —— s > o et o o " ot ot s U s D B

— o i 1 S " SO o St S DO - S D 2 o

VBT
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If bit No. 5 is set in the status word, the program writes:

but the program does not wait, If there is really no paper in the line printer,
the operator may mount this after having put the printer into the local state.

If it is not possible to reserve the output buffer within the avaeilable core

store, this message is given:

buffer too big

- - o > X oo o

VBU3T L
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CONTENTS:

I o i et s ey e ot

2 ot o e e 2o o0 e v v o

1'2 DCTA-GON 2006000008 CCECEPSGC0O00COREOROOIOESIOROCSECEORRTCTDS

Purpose t0s00s00s 0090000 es000C00000G00COOCOS

Test 000000 0CRPCPOSPRQCEOPSIPEOOPSEOOP0CESORERSO

m‘ror Messages e P COIEOSNOGOEORCLEIPOEIOLOOEOIOGROLOROOECS

201 SmmcE PGS CPOSECVRNOEOIODOEPPORSOCGEOOSSOISIOSIBROERDS

PU.I'POSe 050000000000 0000000000008008008006000
Initiation eececocevsosscvcccevocscacccesee

Error MeSSaZEeS ceceeccoscesssrsasssessonces

vBL38
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This program tests output of all characters, defined as well as undefined.
Furthermore the exception register, the interrupt signals, and the status
word are examined.

The progrem occupies sbout 220 words.

Test

- -

First the program outputs all undefined characters; this must not move the

pen.

After this the progra:h writes a1l defined characters (shown on the next page)
in a way causing the output of this figure:

—

o SRR SRRSO,
©
m
zZ

VB438



STEP VARTANTS

{ A}

ZXY ZXY  ZXY @ ZXY
% 020 0235 320 3253
¥~ 022 %22
<+ 002 032 302 332
& 012 312

¢ 010 013 310 313
011 311
—> 001 031 301 331
_» 021 321

(" 200 205 230 233

220 223

222

202 232

PEN UP ( 212

210 213

211

201 231

221

100 , 103 130 133

120 123

122

102 132

PEN DOWN ( 112

110 113

111 :

101 131

L 121

| G ~ J

26 30

characters characters

The following 8 characters do not move the pen:

000 003 030 300
033 303 330
333

(Besides these 64 defined characters, 64 undefined characters exist, i.e.
128 7-bit characters).

VB438



Error Messages

ot ot 1w o o o s s ot

After a sense instruction the exception register is examined.

If EX = bll, this message is given:

e e oo o o o ot . At S £

If EX = b10, the program writes:

device disconnected

- o) S~ —— T 2 o "

—~— o o —— - 1~ - o -

o~ st o o ot o . T W " T > S -

If the status word does not contain the expected bitpattern (that is the out-
put character), this message is given:

received: <received status, bit 0-2%

o ——— ——— —— " —_ — > —— . " T = -

- Te ot ot o r ?  ——— — — ————— o — T - . -

In all cases the test continues after the message.

VBU38




2.1 SEQUENCE

i it e i s i e o vt S

o o o Tt i s e

In each run this program outputs in an uncritical way an arbiltrary sequence
of characters. The program tests neither the interrupt signals nor the ste-
tus word.

The program occupies sbout 140 words.

Initiation

-t gt o ot 1 e e ot

When the program writes:

sequence =

s 0 W oo i s

the operator inputs in binary the wanted sequence of (not more than 16) char-
acters separated by <comme> and terminated by <NL>.

Next the progrem asks:

o s it B o i O i i D S U e O

and the operastor types the number of times each character in the sequence has
to be output.

Error Messages

e it e e ot e s e Gt i et e

After a sense instruction the exception register is examined.

If EX = bll,\ this message 1s given:

If EX = b10, the program writes:

P

If EX = b0l for more than 0.2 sec., the message is:

device bugy for 0.2 sec.

-

VB438
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1.2

1.3

2.1

-~ - - - - . - - - " > -

BITPATTERN secececccocccscosccccevoccccce
PUIDOBE coosvveocccessssscecsssocconcece
Initiation eceseccscccccccccccscscsconcee
TSt eecccccvescscccscsssssososccssssrss

&’ror Mess&ges eesPSOPIOIOGOIOIEOGEOIOOINOIESEESEPOSROESTOETS

WRITEANDRMD o 0sOCOPOSPOIRQOGIOGOPOEEOEEOSEIBSBRESGROSIOSTRRS
Plu'pose 00ee P 0900 0c00000000ccs0cs0c0000 e
Initiation ecccescecececccssccrsoscoccces

Test 0020000000006 0008006000c0000cs0oeCObroe

Error Messe.ges e0se0ser0s0s000sc0s0tscee

MOVE TAPE cececvccvcccoceocsosccssssccoce
erpose es0s0eceescsesssesssesssese0enE e
Initiatlion eeceevecevcscossccrcssveccense

Test ‘O‘.QQ.........‘.'..O'OCVO.Q..O..C.Q

Error MesSs8ge8 eeesovesecscccsccccoescne

READ, WRITE, MOVE cecocecccccccccocccece
PUrpOBE cecocccovcecocsoccsococncccceece
Initiation cecececcocscccvececccccncensee
TeSt ececeevccasescocscecsccsccoscsencsse

Error Messages scevecesvccsccccccsescone

£ W W W

© -~ o O O

10
10
10
12
12

1k
1k
1k
15
16



1.1 _BITPATTERN

e - s s

This program writes and reads & block consisting of characters forming an ir-
regular bitpattern. The trensmitted data are checked and furthermore the ex-
ception register, the interrupt signals, and the status word are tested.

The program occupies sbout 580 words. In addition sn input- outputbuffer is
used the length of which is determined by the operator.

Initiation

First the program ssks:

blocklength =

——— - - o 3 o

and the operator inputs the blocklength measured in words.
Then the program writes:

and after having selected the demnsity (by activating the high-low density
push-button) the operator types <NL> and the program answers:

{density> demsity

Test

In each run the program writes the block in odd parity, backspaces, clears
the input buffer, reads the block, and checks that each word is transferred
correctly.

The block consists of a number of character sets, each set composed of char-
acters as described in chapter 1.6; (i.e. the rightmost 6 bits of each of the
126 characters plus a parity bit). In this way each of the tracks including
the parity treck varies in an irregular way.

VBM39



Error Messages

- o —— . -~

After a sense instruction the exception register is examined.

If EX = bll, this message is given:

——— - -~ o - - - -~

If EX = b10, the program writes:

ggvice disc_:gr_lnected

If EX = b0l for more than 4 sec. (except for rewind, see below), the message
is:

- - — oo . > - v o~ o

o o o o o - " -

and the tape is rewound. In this case the tape station mey be busy for more
than 4 sec. without an error message.

If the status word contains an unexpected bitpattern, the message is:

{mode> status:

—— " — - -

——— o —— - - - >

expected <bit 0-23, expected

where
{mode> ::= write | read

VBA39
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If a wrong number of characters is written or read, the program writes:

- - 2 ) o - - " o
—— s o —— - - - ¥

- i - — — -

" s At e B A A D S D D B s B S D D D D D D T B T T >
- — o - —— - — o -

e S et ) i s ot i e s i s i el t o S . . B W e A >

If it is not possible to reserve an input-output buffer of the wanted size
within the available core store, the program writes:

- - - —— o — >

and the program waits until the operstor types <NIL> after having mounted a
ring.

VB39




1.2 WRITE AND READ

. ot e s B > T

- oot e i e

This program tests output on and input from magnetic tape. Blocks of different
length, contents and parity are written and read, so that tapemarks, block-
length errors and parity errors sre tested. Furthermore the status word, the
exception register, and the interrupt signals are examined.

The different states of & run has been given a number which is printed below
in the left margin.

It is noticed that just before each input instruction, the input buffer is
filled with zeroes.

The program occupies about 760 words. Furthermore it uses a buffer of 600
words.

Initiation

A tape with ring is mounted. When the program writes:

gelect density

" o o b

the operator selects the density (by activating the high-low density push-but-
ton) and types <NL>, after which the program rewinds the tape, senses and
writes:

Sgensitp density

where
<demsity>::= low | high

If & ring is not sensed, the program writes:

-t o - e

and waits until the operator has mounted the ring and typed <NL>,

Next the program asks:
contents =

- o o o o o

and the operator types (in decimal) an integer used by test II.

VBl39
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b,

Se
6.

- - o g

8.
9.

10.
11,

VBL439

First the program writes 3 blocks in odd, even and odd parity respec-
tively (state 1, 2, and 3). The block lengths are 1 word (containing
the characters 1,2,3,4), 2 words (containing the characters 5,6,7,8,
and 9,10,11,12) and 3 words (containing the characters 13,1k,15,16,
and 17,18,19,20, and 21,22,23,2k) respectively.

Next the 3 blocks are read (state 4, state 5, and state 6) in even,
odd end even parity respectively into a buffer 2 words long. It is
tested that '

8. parity error is detected in each block.

b. the correct number of characters is counted (i.e. 4, 8 and 8
characters respectively).

¢c. block length error occurs in state 6 only.

d. the charscters are correctly transferred.

The tape is rewound and 1 block is written with odd parity (state 7).
This block consists of 400 words containing the integers:

the decimal number typed in by the operator plus
0,1,2,0..,398,399, respectively.

This block is read 3 times (state 8, state 9, and state 11) into a
buffer 400,200, and 600 words long, respectively. Having read the
block the second time and having detected block length error, an
erase instruction is performed (state 10), which must not destroy
the rest of the block. It is tested that the number of input charac-
ters is 1600,800, and 1600, respectively.



Test III

12. The tape is backspaced, and the program now writes in even psrity a
block consisting of 1 word containing the characters 3,2,1,0 (state
12). It is tested that perity error occurs, because it is attempted
to output the character 0 in even parity.

13. Next the block is read (state 13), end it is tested that the number
of characters is 3.

Test IV
ik, The tape is backspaced, and the program writes 2 blocks (state 14 end
15, state 15) in odd and even parity, respectively. Each block consists

of 1 word, the first containing the characters 15,15,15,15, the sec-
ond containing the characters 15,15,0,0 or in other words two tape
marks. It is tested that tape mark is sensed and that 4 and 2 charac-
ters are written.

16. Finally the two blocks ere read (state 16 and state 17), and it is
17. tested that tape mark is sensed and that the number of characters is
I and 2, respectively.

Error Messages

A e o e e oo o it o e S 2 o

After a sense instruction the exception register is examined.

If EX = bll, this message is given:

- e i o o — - — - -

If EX = b10, the progrem writes:
device disconnected

If EX = b0l for more then Ui sec, the message 1is:

A o > P D s D > W —— S

VBU39
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If no interrupt signal has been received when EX = 00, the program writes:

o " S oo o - s D - - >

After each output operation (especially erase) and input operation (but not
after movements, which are tested in program 1.3), the status word iz examin-
ed; if the contents do not correspond to the expected contents, this message
is written: ;

state no. {state No.>, status:

- ——— > o - o " - — o " - " - . web "o
= ——— - - - " i st ) WD M ST VD A D D D D D N T

s T me et ool A s 0 B s D S 2000 S S D D, R 50 P OO A D o

If the number of characters transferred is not eqﬁal to the expected number
of characters, the progrem writes:

state no. <state No.>, no. of char:

- w w o w an

received: <{received number>

o s o st o N S S i G o D ot O St . sl P D . G 0 S O

T o - 221 ot S B e S P G D T Gl W B S D D 2

After an input operation each word is compared with the corresponding output
word, and if they are not equal, this message is written:

state no. <state No.>, word no. <word Ko.’>

- - o 2" o - - e

-~ ——— - ——_—— " " S s o P D S A S D 0D TR S D D

o — -~ - -~ e -

It is noticed that before an input operation the input buffer is filled with
zeroes,

If & parity error occurs in state 1, 2, 3 or 7, the progrem writes:

- —— - -

The block is backspaced, an erase-instruction is performed and the block 1is
written again.

The program uses a buffer of 600 words., If it is not possible to reserve this
buffer within the availbale core store, the program writes:
buffer too big

s o - o "

VBA39
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1.5 MOVE TAPE

S " o e i e s ) e 0 e

- o s o o e

This progrem tests movements of the tape; at each movement the status word,
the exception register, and the interrupt signal are tested.

The different states of a run have been given a mumber which is printed be-
low in the left margin,

It is noticed that just before an input instruction, the input buffer is fil-
led with zeroes.

The program occupies sbout 550 words. Furthermore it uses a buffer of 500
words.

Initiation

- 000 e it et s o e st

A tepe with ring is mounted. When the program writes:

select density

—— - — - o> o= oot o

the operator selects the density (by activating the high-low density
pushbutton) and types <NLD> after which the program rewinds the tape
0. (state No. 0), senses and writes:

- - k) o 02 s ot U

where
{density>::= low |nigh

If a ring is not sensed, the program writes:

- o ot bt st i e

and waits until the operator has mounted the ring and types <NL>.

vBli39



The program now writes 5 blocks:

- - o s ot e o

NO. OF WORDS

P P i

- 11 -

WORD CONTENTS

It is noticed that block No. 4 is a tapemark.

-~ e o -

VB39
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Test

B

In a run the following movements are performed:

i Rewindg.
2. Backspace 1 blocke.
e Upspace 1 block, read 1 block and check that this was block No. 2.

L, Upspece 1 file, check that tape mark is sensed, read 1 block and
check that this was block No. 5.

Se Backspace 1 file and check that tape mark is sensed.

6. Backspace 1 block, read 1 bloci{ and check that this was block No. 3.
T, Upspace 1 block and check that tape mark is sensed.

8. Backspace 1 block and check that tape mark is sensed.

9. Backspace 1 file.

When all runs are executed, an unload instruction is performed by
which the magnetic tape station is set in the local state.

Error Messages

- s o s o e s o o e s s

After a sense instruction the exception register is examined.

If EX = bli, this message is given:

If EX = bl0Q, the progream writes:

device disconnected

VBl39
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If EX = b0l for more than 4 sec., the message is:

- —— — > o Sl o S — P >

- s X s e o D > P D O ST D e B (it

If a parity error occurs when one of the five blocks are written (when the

progrem is initiated), the program writes:

T e o o s o o o e et o o A . S . S - — " o -

The block is backspaced, an erase instruction is performed and the block is
written egain.

After each move-operation the status word is examined; if the contents do
‘not correspond to the expected contents, this message is written:

state no. {state No.> status error

. ——— - — - - T — " - o
- — . " - — . - -~ — - o=

T — - o — — v i M o 220 o 00 > o

- s it O s it s i e e -

In ell cases the test continues after the message.

The program uses a buffer of 500 words. If it is not possible to reserve this
buffer within the available core store, the program writes:

buffer too big

VBU439



- 14 -

2.1 RFEAD, WRITE, MOVE

- s ot e i o P R S e e e e S oS S . e e T

An erbitrary sequence of output on, input from and movement of a magnetic tape
may be performed by means of this program.

The program occupies sbout 340 words. Furthermore it uses a buffer, the length
of which depends of the specified block length (see below).

Initiation

e o oo i e et e i

A it e i i ot s i et s o

the operator types the length (number of words) of a block. Next the program
asks:

characters =

L

and the operator types (in decimal) 1-16 integers, separated by <{comms> and
finished by <NL>. These integers (modulu 64) are filled into the output buf-
fer as shown below (where block length = 3, characters = 1,2,3,4,5).

Qutput Buffer Maznetic Tape

vord 1 1] 2 ) i+
word 2- S11 2 3 1{23lalslt|”"""" 51112
word 3 44 5 1 2

After this the program writes:

and the operator selects the output-input parity by typing o or e, after
vhich the program continues to write dd and yven, respectively.

VBU439
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. : Finelly the progrem asks:

sequence =

- o s s o o -

and the operator- specifies the wanted tape operations by typing 1-5 characters
followed by <NI>. The characters must be selected among those shown below:

i input (read 1 block)

o output (write 1 block)

t write tape mark

e erase

Oﬁ ( upspace 1 file

1 ‘ upspace 1 block
‘ 2 % move { backspace 1 file

3 backspace 1 block

L réwind

5 unload

s e

Test

Py~

In each run the specified tape operations are performed in an uncritical way,
that is without testing interrupt and status, and without testing the trans-
ferred dats.

VBl39
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Error Messages

A e ot oo o 2 2o e s e e

After a sense instruction the exception register is examined.

If EX = bll, this message is given:

e s ot Do o 2 ol s P i S W S T

If EX = b10, the program writes:

device disconnected

- . - - o=t o e - o - ——

—— . . D S o s s D A o 2D

If EOT is sensed, the progrem writes:

end of tape

- > -

and the tape is rewound. In this case the tape station may be busy for more

than 4 sec. without message.

The progrem uses & buffer the length of which is 2 % the specified block
length (1 output buffer and 1 input buffer; the latter is filled with zeroes
before an input instruction). If it is not possible to reserve the buffer

within the availasble core store, the program writes:

- — . " - - - -

VBlL39



RC 4000

TEST OF PERIPHERAL DEVICES

RC 709 MAGNETIC TAPE STATION
9 TRACKS

A/S REGNECENTRALEN
Felkoneralle 1
2000 Copenhagen F

RCSL: 51-VBh4O

Author:
Edited:

Joérgen Lindballe
November 1969




o e o et

VBLLO

1. 2'

1.3,

1.k,

2.1.

e 1 " - —— - . o 00 D D S i 0

BITPATTERN seecvevcoocecvcccscesosscocecrese
PUTDOSE ceveevcvoscvvccscssssncssossccscscsoe
Initiation eeesesvccosscocecssccescssccennes
TesSt esececososcsccccsccesscececsccessoscssoscs

Error MeSS8ZE8 ecsvecesrsssccscsosscecscsnace

WRITE AND READ seeceseacococcosssescccosscoce
PUrpoB8e ceeesscescecccccocoscssvrescsncnssces
Initiation eececcevecscececcccescocnccsrcnes
TeSt eeeeeesvosesnsccossessecsccesssscsossse

Error MeSSaZeS cvevecoccevecoscscsvvescrcesns

MOVE TAPE cececcevoccecoosccccosssccrscsccee
PUrPOSE sseevveosercccccvcccccsssaresvrocossne
Initiation cceceveccsccssccvesccscsccceccces
TSt vecosoccoesveectecsascacscvsossnccococece

Mor Mess%es I E NN AN AR NNEEEEE NN E NN XE NN X

CRC ~ TEST seccesescccccceccscosccccscssccce
PUCDOSE ceceosocccccssccsscssssssossonsssoss
Initiation sececvcvccscesceccrscccsscccccens
TeBt eeesecoveevccsscccscvcoosscscecsvonccsns

Error MeS582E5 csvcvcestecesvscccccsscscscsse

READ; VRITEI MOVE ceveccccccocscossscsecnnosne
Purpose 000 cece0cers00cs 00000000000 OOICIESIOISTES
Init1ation ececececcccocrsscovccceosssosesnes

Test [ EA X TR NN R RN NS EREEANESE SR R XN NENE AN S XA R RN

Error Messages R R oy yrrry

bage

£ W W W

QR ~N o Y O

10
10
10
12
13

1k
ik
1k

16

18
18
18
19
20



i.1. BITPATTERN

s o o o 2ot o e s o B 2 e v i

- n rn Syt

This program writes and reads & block consisting of characters forming en ir-
regular bitpattern. The transmitted data are checked and furthermore the ex-
ception register, the interrupt signals, and the status word are tested.

The program occuples gbout 720 words. In addition, an input-output buffer is
used, the length of which is determined by the operator.

Initiation

- s > ot o o e s

First the program asks:
blocklength =

— - - -

end the operator inputs the blocklength measured in number of words.

Then the program writes:

and after having selected the density (by activating the high-low density
push-button), the operator types <NIL>, and the program answers:

s 2 et s e e T e i s 2 i v e

Test

- —— e

In each run the program writes the block in odd parity, backspaces, clears
the input buffer, reads the block, and checks that each word is transferred
correctly.

The block consists of a number of character sets, each set composed of char-
acters as described in chapter 1.6; (i.e. the rightmost 8 bits of each of
the 522 characters + a parity bit). In this way each of the tracks including
the parity track varies in sn irregular way.

VvBlhO




Error Messages

et s s ot e e o o oy < 28

After a sense instruction the exception register is exsmined.

If EX = bll, this message is given:
exception reg. = bil

If BEX = b10, the program writes:
device disconnected

e D > - o oo A oy T S o >

If EX = b0l for more than 4 sec. (except for rewind, see below) ,‘ the messsge
ist
device busy for 4 sec

- s e et ety o e S e Tl e S o S e 0 s s . e et e

end the tape is rewound. In this case the tape station may be busy for more
than 4 sec. without an error message.

If the status word contains an unexpected bitpattern, the messasge is:
<mode> status:

- —_—— o —————— . 1 o - - - - — - >

expected <bit 0-23, expected

where
{moded s := write | read

If a wrong number of characters is written or read, the program writes:
<{mode>, no. of char.:

-

received <{received No.>

. A - i - -

e T s e e > e oy 2w ks o ot e

vB4kO



In case of data error, this message is given:

> s et e e ot D e e e N o e P > s o

- - -

If it is not possible to reserve sn input-output buffer of the wanted size
within the availeble core store, the progrem writes:

. o e v ot s it o G o D S S -

- 0 s o o

end the program waits until the operator types <WNI> after having mounted a
ring¢

VBL4O



1.2. WRITE AND READ

P P -

This program tests output on end input from magnetic tape. Blocks of different
length, contents and parity are written snd read, so that tape marks, block
length errors, and parity errors are tested. Furthermore the status word, the
exception register, and the interrupt signals are examined.

The different states of a run has been given a number which is printed below
in the left margin.

It is noticed that just before each input instruction, the input buffer is
filled with zeroces.

The program occupies about 760 words. thermore it uses s buffer of 600
words.

Initistion

A o o o o . oo, e ot

A tepe with ring is mowunted. When the progrem writes:
select density

- e ot o -

the operator selects the density (by activating the high-low density push-but-
ton) and types <NI>, after which the progream rewinds the tape, senses and
vwrites:

- > St - -

where
{density> ::= low | high

If a ring is not sensed, the progrsm writes:

- g -

end waits until the operator has mounted the ring and types <ND>.

Next the program asks:
contents =

- e ot o o n

and the operator types (in decimal) an integer used by test II.

VvBlhO
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5
6.

First the program writes 3 blocks in odd, even and odd parity respec-
tively (state 1,2, and 3). The block lengths are 1 word (containing
the charscters 1,2,3), 2 words (containing the characters %,5,6 and
7,8,9) and 3 words (containing the characters 10,11,12 and 13,14,15
and 16,17,18) respectively.

Next the 3 blocks ere read (state 4, state 5, and state 6) in even,
odd and even parity respectively into a dbuffer 2 words long. It is
tested that

a. parity error is detected in each block.

b. the correct mumber of characters is counted (i.e. 3,6, and 6
characters respectively).

é. block length error occurs in state 6 only.

. d« the characters are correctly transferred.

Test II

8.
S.

10.
i1,

The tape is rewound and 1 block is written with odd parity (state 7).
This block consists of 400 words containing the integers:

the decimal number typed in by the operator plus
0,1,2,00.,398,399, respectively.

This block is read 3 times (state 8, state 9, and state 11) into a
buffer 400,200, and 600 words long, respectively. Having read the
block the second time and having detected block length error, an
erase instruction is performed (state 10), which must not destroy
the rest of the block. It is tested that the mmber of input charsac-
ters is 1200, 600, and 1200, respectively.



Test III

12. The tape is rewound, and the program now writes in even parity a
block consisting of 1 word containing the characters 2,1,0 (state 12).
It is tested that parity error occurs, because it is attempted to out-
put the character O in even parity.

13, Next the block is read (state 13), and it is tested that the number of
characters is 2, and that parity error occurs.

Test IV

Py pmpupt——

1k, The tape is rewound, and the program writes a tape mark (state ik). It
is tested that tape mark is sensed.

15. Finally the tape merk is read (state 15), and it is tested that tepe
mark is sensed and that the number of charscters is 1.

Error Messages

e et o e e G it ) et oo

After a sense instruction the exception register is exasmined.

If EX = bll, this message is given:

- e T e e . o e e . s et o - i

If EX = b10, the program writes:
device disconnected

- o o " ——

If EX = b0l for more than 4 sec, the message is:
device busy for L4 sec

—— e s ) e S e S it S B i, S D S S G 2

- o o i ot o - o o

VBULO



After each output operation (especially erase) and input operation (but not

after movements which are tested in program 1.3), the status word is examin-
ed; if the contents do not correspond to the expected contents, this messsge
is written:

| state no., {state no.>, status:

e ot e e e v 20 5 e e e 2 o 22 e e 0 o 2 ) ot o o i

- 0t o D o T i ot e S ] s e e P et B S D D AT S S

gt Wiisker et

If the number of characters fra.nsferred is not equal to the expected number
of characters, the progrem writes:

state no. <{state no.>, no. of char.:

- —— . o— s - o

o T o e e ey ity A 2 e e e . e St D et o o i D R D o

After an input operation each word is compared with the corresponding output
word, and if they are not equal, this message is written:
state no. <{state no.>, word no. <word no.>

o e cam o o o it ot 2 et 2 o e o e o 2 2 = oo o o e o

received: <bit 0-23, received

- o " o St D WS T . e Pt P T e S A s D O 0

o B e o e e o o e it s it b e D e e e e e

It is noticed that before an input operation, the input buffer is filled with

‘ Zeroes.

If a parity error occurs in state 1,2,3 or 7, the program writes:

The block is backspaced, an erase instruction is performed and the block is
written again.

The program uses a buffer of 600 words. If it is not possible to reserve this
buffer within the available core store, the program writes:

buffer too big

———— > o <00 g it weum

|
|
state no. <{state no.)_.__paritz_gg_z_-gg
|
\




- 10 -

1.3. MOVE TAPE

-t ittt s s B s N ot i W s

- v T e

This program tests movements of the tape; at each movement the status word,
the exception register, and the interrupt signal are tested.

The different states of a run have been given a number which is printed be-
low in the left margin.

It is noticed that just before an input instruction, the input buffer is fil-
led with zeroes.

The program occupies sbout 550 words. Furthermore is uses a buffer of 500
words.

Initiation

> ot it e s ot e ion

A tape with ring is mounted. When the program writes:

select density

e g o o 9O v o s oo S

the operator selects the density (by activating the high-low density
push-button) and types <NI> after which the program rewinds the tape
0. (state No. 0), senses and writes:

. o s o o oy 0 g i ot S S0 s

where
{densityd::= low | high

If & ring is not semsed, the program writes:

and waits until the operator has mounted the ring and types <NID.

vBLlkO




The program now writes:

B e e ]

NO. OF WORDS

- > s oy oo o> o

500

- 11 -

WORD CONTENTS
1, 1, 1
2, 2, 2
3,3, 3

100, 0, 0
b, 4, &4

777
0 //%3

77/

i




Test

1.

2.

3.

5e

6.

Te

8.

9.

vB4kO
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In a run the following movements are performed:
Rewind.

Backspace 1 block.
Upspace 1 block, read 1 block and check that this was block No. 2.

Upspace 1 file, check that tape mark is sensed, read 1 block and
check that this was block No. L.

Backspace 1 file and check that tape mark is sensed.

Backspace 1 block. read 1 block and check that this was block No. 3.
Upspace 1 block and check that tape mark is sensed.

Backspace 1 block and check that tape mark is sensed.

Backspace 1 file,

When 81l runs are executed, an unload instruction is performed by
which the magnetic tape station is set in the local state.
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Error Messages

. o 20 420 o T 8 e o et e

After a sense instructicn the exception register is examined.

If EX = bil, this message is given:

o e e s T iy o o v S g o S o o 8 ) s i

If EX = b10, the program writeé:
device disconnected

- e s e o0 S e o0t o S e S o s SRS 0 O s

—— 700 o o o T o o000 OV o

If no interrupt signal has been received when EX = b00, the program writes:
no_interrupt from device
If a parity error occurs when one of the five blocks are written (when the
program is initiated), the program writes:
parity error in block no. <block no.?

- o~

The block is backspaced, an erase instruction is performed and the block is
written sgain.

After each move operation the status word is examined; if the contents do
not correspond ta the expected contents, this message is written:

state no. <state no.> status error

————- O oy P o e T s i i O ot A

- o 0 - - e T 5P ) Y O Y O e O

e e s o o T - —— - " Tt 0 o e oy o

If the tape is not correctly moved, the program writes:

state no, <{state no.; mMove-error

- 1 kD P T S S o >

In all cases the test continues after the messsge.

The program uses & buffer of 500 words. If it is not possible to reserve
this buffer within the availsble core store, the program writes:
buffer too big

VBhLO
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1,4k, CRC - TES

o —_— oy - —— . - - o >

This program tests the CRC-circult by writing a number of blocks, and then
by reading each block two times after the removal of a read-smplifier, exa-
mining that parity error occurs by the first read operation only.

The transmitted data are checked, and furthermore the exception register,
and the status word are tested.

The program occupies sbout 850 words. In addition, an input-output buffer
is used, the length of which is determined by the operator.

Initiation

- ot o o e 2o e e e

First the program asks:

no. of blocks =

e - - - S o o - o o o

after which the operator types the number of blocks written end read in
each run.

The program then writes:

- ot - > ot S0 oo S e e 00

and the operator inputs the blocklength measured in number of words.

Then the program writes:
gelect density

- — o o o ot i

end after having selected the density (by activating the high-low density
push-button) the operator types <NIL> and the program answers:
{density> density

Finelly the program asks:

- o s D s 1 o it S D o T s S " -

and the operator types y or n after which the program continues to write
es end o respectively.

VBLLO
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Test

o i e

In each run the program first writes the wanted number of blocks in even par-
ity. Each block consists of a number of character sets composed of characters
a8 described in chapter 1.6 for the testprogram 1.1 (i.e. the rightmost 8
bite of each of the 522 characters plus a parity bit). In this way each of
the tracks including the parity track varies in an irregular way.

Second the tape is rewound, and the program writes:

s - o O o o o W o e it A et s O

and the operator types <NI> after having removed one of the 9 read-amplifiers.
Third each block is read two times:

After having cleared the input buffer a block is read first time and it is
checked that parity error occurs.

Then the block is backspaced and after having cleared the input buffer, it is
read the second time, and it is checked that no parity error occurs, and that
the data sre read correctly.

When all blocks are read, the tape is rewound, and the program writes:

- o O ot 20 e R SV s 00 T S e s < e W

After the last run the program writes this teble containing the number of er-
rors detected during the test: '

no. of errors _after: write read 1  read 2
status: Mo, Mo <No.2
da-ta : (NO . > - (NO 'Y >

VBiko
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Error Messages

- o S o -~ o ot ot S o it o

After a semse Instruction the exception register is examined.

If EX = bl1l, this message is given:

- e o T e s o g O ot e S s O i S

If EX = b10, the program writes:
device disconnected

- - D o o i 2 o i ol D s

If EX = b0l for more than U4 sec. (except for rewind, see below), the messege
is:

- o S e > s P s St T it i o sy SO et W o DO

o - o

and the tepe is rewound. In this case the tepe station may be busy for more
than 4 sec. without an error messsge.

If parity error occurs during the write operation, the program writes:

the block is backspaced, an erase operation 1s performed end the block is
written again.

If the status word contains an unexpected bitpattern after the write or reed
operation, the message is:

——— v . " = - - 4 o . S O W o S T ey >t v e o it
- ———— ——— — P —— Y~ < o0 T S S G " S P 0 S

o an o o Bt s w1n o 2o e e

where
Coperation ::= write | read 1 | read 2

VB4hoO
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In case of data error this message is given:
date error after <{read operatiow

e " o —— o ot o = 2ot Dt e s n s g S0 s

word no, <word No.>

kT " SO S T s .

i o ot o . 0 LD e e e i e > et oo s Bt e e i

where
{read operatiom::= write | read 2

If it is not possible to reserve an input-output buffer of the wanted size
within the available core store, the program writes:

block length too blg

If a ring is not sensed during the initiation, this message is written:
mount ring

and the program waits until the operator types <NL> after having mounted
the ringo

VBLLO
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2.1. READ, WRITE, MOVE

O o st o s D o 2 s 2 P o T — o

P T e

An arbitrary sequence of output on, input from and movement of a magnetic tape
may be performed by means of this program.

The program occupies sbout 420 words. Furthermoré it uses a buffer, the length
of which depends on the specified block length (see below).

Initiation

s ot s it o e e o

s e ot i oot s S s o oo

the operator types the length (number of words) of & block. Next the program
asks? '

. o o o o o e st

and the operator types (in decimal) 1-16 integers, separated by <commsd snd
finished by <NL>. These integers (modulu 256) are filled into the output buf-
fer as shown below (where blocklength = 5, characters = 1,2,3 k).

Af

Output Buffer Magnetic Tape

word 1 1 2 3 =
word 2 4 1 2 %123412......1232
word 3 3 4 1 .

word 4 2 3 4

word 5 1 2 3

After this the program writes:

and the operator selects the output-input parity by typing o or e, after
which the program continues to write dd and ven respectively.

vBhLo
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Then the program celculates the cyclic redundance check character and
writes: '

cree = <9-bit cree

0 € s s s a2 S S o g O T o

Finally the program asks:

sequence =

i en 4o e et s s

and the operator specifies the wanted tape operations by typing 1-5 char-
acters followed by <NL>. The characters must be selected emong those
shown below:

input - {read 1 block)

i

0 output (write 1 block)

t write tape mark

e erase

1 sense block length

0 ) ( upspece 1 file
1 upspace 1 block
2 move backspace 1 file
3 g ) backspace 1 block
L rewind

5 ) X unload

Test

In each run the specified tape operations are performed in an uncritical
way, that is without testing interrupt and status, and without testing the
transferred data.

vBlko
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Error Messages

> ot o o o

After a sense instruction the exception register is examined.

If EX = bll, this message is given:

If EX = 10, the progrem writes:
device disconnected

- o g~ — o - o o
" — ot -~ —— o "y -

B e

and the tape is rewound. In this case the tape station may be busy for more
than 4 sec. without message.

The program uses a buffer the length of which is 2 % the specified block
length (1 output buffer and 1 input buffery the latter is filled with
zeroes before an input instruction). If it is not possible to reserve the
buffer within the available core store, the program writes:

———— . " o s 7 oS SR o a0 o A 2 D o S

vBliko
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1.1 TEST ALL SEGMENTS

et " o S o o 2o e o oS S S e o o o

- oo i oo . o

This program tests output on and input from one or more modules of the drum.
Furthermore the exception register, the interrupt signals, and the status word

are examined.

This progrem delivers error messages on segment level. For error messages on

word level use test program 1.2.

The program occupies sbout 670 words.

Initiation

s . o o o e e

First the program asks:

first module =

e el

and the operator inputs the number (1 < number ¢ 8) of the first drum module
he wants to test. The program then writes:

number of modules =

—— o 2 o ot s S s T o Wy o2 o o S

end the operator types in the number of modules (within 4096 words the buffer
contains about 5 modules; the core store utilization is shown on page 5).

Fina.ll& the typewriter writes:

contents =

-t ot o s e o o

after which the operator types an integer (in decimel). In each drum word
tested is written this integer plus the word number (word No. O is the first
drum word of the test). In this way it is checked that the output addressing
equals the input addressing.

VB4l1



Test

First the abovementioned contents are written in all the drum modules which
are tested., Second gll these modules are read. In this way it is tested that
all the modules are used (i.e. no folding occurs).

The output is performed by transferring 3 segments at a time. The transfer
time is:

1.06 sece 7T rev. 256 transmissions

or

e e ot ittt s T i s ks i s e S

The input is performed by transferring 1 segment at a time. The transfer time

is:

———— o ——— e - o i et 2o o o s e e e

5 rev.e U4 trensmission module

or

- oot e o s et e Ll s e i e oo o o w0t b

VBLU41
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CORE STORE UTILIZATION

loader

procedures

drum-
test programs

-output buffer
(3 segments or 768 words)

not used

output on the drum

loader

procedures

érum-
test programs

invut buffer (1 sesment or 255 words

1st moduie in test {250 wora
2nd moduias in test {256 wor
3rd monule in test (250 word
Lbtn polyle in test (254 30w
5th module Iin test (255 woris

not ussd

input from the drum

word No.
0= 2

4oos « 2

0x 2

> TABLE

W5 x 2



Error Messages

If one or more errors are detected during the input from the drum, a scheme
(en example of this is shown on the next page) is delivered on the typewriter.
For every segment the program distinguishes between status error (that is bit
1, 2, or/and 3 is/are set in the status word) and data error (that is the re-
ceived contents of one or more words of the segment do not equal the expected
(output-) contents.

In case of status error in a segment the value of bit 1, 2, and 3 that is a
digit: 1, 2,.00, or 7 is printed; in case of data error in a segment the dig-
it (which is O if no status error occurs) is underlined. If in a segment
neither status error nor data error occurs, a <minus> is printed. For example:

STATUS FRROR DATA ERROR OUTFUT

no no -
no yes 0

yes no 4 (parity error)

yes yes L

If the status word is not equal to O after the output of 3 segments, this mes-
sage is given:

.._—.-__..-._.-...—..._......._..-_-_-_.-..—.——-.--..._....._—_——--—-- ——-——..._.—-.‘-...- ———

e o s Tt e et o e e o o i e e 2 O it o i ik B D e ) et S D St 2o B

If one or more bits different from bit No. 1, 2, and 3 are set it the status
word after the input of a segment, the program writes:

- o e o . s o oy s e ot L s e e s e i .

e o o o . e e . e o o et e . ed S o e Sl i MR D S S B 2 2 S

vBh41
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After the sense instruction the exception register is examined.

If EX = bll, this message is given:

ot o ot s s e s i i i S e et <00 it e

If EX = b10, the progrem writes:

device disconnected

o " 0 e > > 1t o s o S S o

- o 00 2 > 220 S e S St B et e O T o 2D S B A S v

o s 2t e e 200 i S S e . w0 e 0 e o e . e

If it is not possible to reserve the necessary table area for the specified
nurber of modules, this message is given:

too0 many modules

- o~ i ot ot s 0 s s D o

VBl




1.2 TEST SOME SEGMENTS

—— o s - - - . —— o

This program tests output on and input from one or more segments of the drum.
Furthermore the exception register, the interrupt signals, end the status word
are examined.

This progrem delivers error messages on word level., For error messages on seg-
ment level use test program i.1.

The progrem occupies about 420 words.

Initiation

—— o o s 2 e ot

First the program asks:

first segment =

— o ——— o - o o

and the operator inputs the number of the first drum segment he wants to use
for output and input. The program then writes:

nunber of segments =

o 1 s o o B o o S i~

and the operator types in the mumber of segments (within 4096 words the buf-
fer contains sbout 6 segments).

When the program asks:

check from segment no.

— o > S o o — -

the operstor writes the number of the ist segment and the number of the first
word within this segment from which examination for data error must tske place.

Finally the program writes:

contents =

o ot o

and the operator types (in decimal) from 1 up to a maximm of 16 integers sep-
arated by <{comm=> and terminated by <NL>. These integers are filled into the
output buffer as shown below (in this example the integers are: -1, 0, 2):

VBLL41
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word No. output buffer
-
0 -1
1 0
2 2
3 -1
4 : 0 : P first segment
254 2
255 -1 14
0 0
1 2
§ . § last segment

N
un
N e
E

In each run the program examines the input words specified for examination.
In case of data error the program writes:

o i o o " Y — - S st ety i o o ) o e P ]

- - T - 1 S o S T A~ - o

expected <expected contents, bits 0-23>

s o 2000 ey v e o 2y

If the status word is different from O after output or input, the message is:

- 200 - Gt S s e Lt T B B SO 2 T ] B T S B O AR A T B D S B S > .

. {mode> status = <{status word bits 0-2%>

where

<mode>::= write | read
After a sense instruction the exception register is examined.

If EX = bll, this message is given:

oo 2t e Sy s s e S, e S s o A S . A >

VBhk1
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If EX = b10, the program writes:

device disconnected

s g i ot o 0 T S B A S P

If EX = b0l for e time greater than:

50 + 5 x (No. of segments)msec

the message 1s:
device busy

" o - — o - o o o

- - — o o - o 2o o - s 1 o 2 o2

If the operator specifies a number of segments which exceed the available

buffer area, the progrem writes:

too many segments

o o > ono > o S o

VvBLL1
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2.1 READ SEGMENTS

- e it o 2 .t et B S S o

P

This program performs input from one or more segments in an uncritical way,
that is without examining the status word or the interrupt signals.

The program occupies about 150 words.

Initiation

First the program asks:

first segment =

——— e ks o o ) s s S

and the operator inputs the number of the first segment from which input is
wanted, and then the program asks:

- o " o o 2 o T v s oo 2ot o oot

and the operator writes the number of segments. Within h096 words a buffer

area for sbout 6 segments is availeable.

If wanted the segments may be filled with a well-defined contents by means
of the program 2.2.

Error Messages

ot e s e i oo e e e S e

After a sense instruction the exception register is examined.

If EX = bill, this message is glven:

- o an Zin et oo e e s S S et s o i

If EX = b10, the program writes:
device disconnected
If EX = b0l for a time greater than:

50 + 5 x (No. of segments)msec

the message is:
device busy

-t e e s ot ot et s ot

If the operator specifies a number of segments which exceeds the availsble
buffer area, the program writes:

—— ey s s S e oo o 5D ot e s ot ek

VBLL1
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2.2 WRITE SEGMENTS

- G s e e g ks U . o s 0 et e SOl s

Purpose

— o . Sow wnt e

This progream performs output on some segments in an wncritical way, that is
without examining the status word or the interrupt signsls.

The progrsm occupies gbout 200 words.

Initiation

—— s oo o s 1 5 o o

o a0 1008 e s et s i b O s o A S

and the operator writes the number of the first segment he wants to write on.
Then the program writes:

- e o —  t o ot S o 7 Al D D P9 e S GO4Y

and the operator inputs the number of segments. Within L096 words a buf-
fer area for sbout 6 segments is available.

Finslly the program asks:

contents =

and. the operator types (in decimal) from 1 up to & meximum of 16 integers
separated by <{commed and terminated by <NL>. These integers are filled into
the output buffer as shown below (in this example the integers are: -1, 0, 2):

word No. output buffer

0 -1 A

i 0

2 2

3 -1

b ' 0 : P first segment
25k 2
255 -11J

0 0

i 2

° : . E

. : . : last segment
255 . I

VBlk1
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st ot e e e e i i £ v

After a sense instruction the exception register is examined.

If EX = b1l this message is given:
exception reg. = bli
If EX = b10, the program writes:
device disconnected
If EX = b0l for a time greater than:

50 + 5 x (No. of segments)msec
the message is:

device busy

If the operator specifies a number of segments which exceeds the available

buffer area, the program writes:

t00 many segments

o > wt o o et ot s 5 e e o o

vBhl1
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1.2 READ (ECHO)

- s o 2 o o o o > wnr o o

ot s e e e

. This program tests input from the teletypewriter. Furthermore the exception
register, the I0-interrupt signals, the I0O-interrupt register, and the sta-
tus word are examined.

The program occupies sbout 230 words.

Initiation

——— o oo oot oo e oo

It is noticed that, when testing the teletypevﬁ-i’cer. the operator must input
3 device numbers (separated by <comms> snd terminated by <NIL>), i.e. for the
I0-interrupt register, for the CON-interrupt register, and for the terminal,

and he must input 2 interrupt channel numbers (separated by <{comms> and ter-
minated by <NL>), i.e. for interrupt signals from the IO-interrupt register

end from the CON-interrupt register.

Test

- s

Each time the operator inputs & character, the program outputs this charac-
ter followed by <CR> and <LPF>.

After an input- or output operation the excep’ciori register, the interrupt
signal, and the I0-interrupt register are tested, and after the input opera-
tion also the status word is examined.

Error Messsges

- > > > . o S -

After a sense instruction to the terminal the exception register is examined.

If EX = bll, this message is given:

—— ot vt T et i et ot k2 ot s B e s 2o

VBl



If EX = b10, the program writes:

terminal disconnected

- —— v o D et s o o Sl o A b S o T 0 A

If EX = bO1l for more than 8 sec, the messsge is:

terminal busy for 8 sec

- . - - " o - -~

If no I0-interrupt signal has been received when EX = b00, the program
writes:

no io-interrupt signal

0 P ot et e ot o S S o A B i ot 2 Oy <Pt T S o G P 0 B P B P D T U U R OB T P S0 o A

" - = " 8 S - { T S o Y o - - o W o2 SO0 e e o > oo

If a bit is set in one or more of the positions 0-1 and 3-16 in the status
word of the terminal after an input operation, this message is given:

- . o et o " - = S L e S

In all cases the program continues after the message.



1.3 WRITE KEYBOARD

e o e i o i i o B i e 2t S

Purpose

This program tests the output of all charecters, defined as well as undefined
on the teletypewriter. Furthermore the exception register, the I0-interrupt
signal, the I0-interrupt register, and the status word are examined.

The program occupies ebout 350 words.

Initiation

e o o o

It is noticed that, when testing the teletypewriter, the operator must input
3 device numbers (separated by {comme> and terminated by <NL>), i.e. for the
I0-interrupt register, for the CON-interrupt register, and for the terminal,

and he must input 2 interrupt chennel numbers (separated by {comma> end ter-

minated by <NI>’), i.e. for interrupt signals from the IO-interrupt register
end from the CON-interrupt register.

Test

First the progrem writes all defined cheracters in 'upper case' (followed by
<BFL>) and in 'lower case'. The layout shown below corresponds to the key-
board.

Second the program outputs all undefined characters which does not cause any
printing.

After each character the program checks that the status word is O.

VBLLk4




1 C # ¢ % v & x () _ +7
QWERTYUTIOP™]
ASDFGHJIIKTL v |
Z XC VBNMECKCD?>2

<BFL>
1234567890 -=|
Qe wertyuiopal]
asdfgh.jkl;/}
Zz x ¢c vbnanm, ./

Error Messages

- e s oo o e et v e oy e S

After a sense instruction to the terminal the exception register 1s examined.

If EX = bll, this message is given:

If EX = b10, the program writes:

terminal disconnected

——— - —— - — — -

- . o — o s o s ot o o o

If no I0-interrupt signal has been received when EX = b00, the program writes:

no io-interrupt signal

£y
- —————— — —— T o> " > -



AT B o G bl ol o U St A S s T e S S Sl M g S S S B i . S D o S et D D SO Y, D S U S 0D B B

io-int.reg., expected: <bit 0-23, expected

—— o - o o oo 2 o -

If the device buffer of the terminal contains a bit pattern different from O
after an output operation, this message is given:

device buffer = <bit 0-23>

B o o o ot o otk Dt e 2 o 2mid i A Y A D D B D S i

In all cases the program continues after the message.




s s ot o e i s

o o e S e e

This program tests that the timer acts correctly.

The program occuples sbout 190 words.

Initiation

v oo oo ot e oo

It is noticed that, when testing the teletypewriter, the operator must input
3 device numbers (separated by {commz> and terminated by <NI>), i.e. for the
I0-interrupt register, for the CON-interrupt register, and for the terminal,
and he must input 2 interrupt channel numbers (separated by {comme> and ter-
minated by <NL>), i.e. for interrupt signals from the IO-interrupt register
and from the CON-interrupt register.

Before the first run the program writes:

A e v e n T oy e s o e o o o o o St e . T O S e S0tk s St s o S5 0 B R D O 2. o 0t oo o oo S S

o ot 228 et o ot o o 9o s

where lower and upper limit are the time limits, i.e. 3000 and 6000 msec, re-
spectively.

Test

In each run the program initiates an input operation and measures the time un-
til an interrupt signal is delivered and timer status is set. Then the program
writes: '

<{measured time>msec

- — -t 2 o 200 2 -



Error Messages

o ot o oo > o v sart S0 s ot B e

After a sense instruction to the terminal the exception register is examined.

If EX = bll, this message is given:

ot o s Tl o o Y A il i S e W ot R 0O R W

If EX = b10, the program writes:

terminal disconnected

e ot v s o S oo S S o . S O S i St S o

If EX = b0l for more than 8 sec, the message is:

terminal busy for 8 sec

> ot o o 2ol o s e s o S o Ul Y B D D B B

0w i, 2 e s A e A o o e ot T e w0 00 S s st s ot

If other bits then bit No. 2 is set in the status word of the terminel, this
message is given:

status = <bit 0-23 of the status word

-t " U o 0 ot e T Pt O e P S A o e SO et B D A S B T S D D W VO S S

In all cases the program continues after the message.
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2.1 SEQUENCE

s o> i > o o oot s

o o st o

In each run this progrem writes in an uncritical way an arbitrary sequence of
characters followed by <LF> and <CR>. The program tests neither the interrupt
signals, the I0-interrupt register nor the status word.

The program occupies about 180 words.

Initiation

—— o - o ot o

It is noticed that, when testing the teletypewriter, the operator must input
3 device numbers (separated by <{comms> and terminated by <NL>), i.e. for the
I0-interrupt register, for the CON-interrupt register, and for the terminal,

and he must input 2 interrupt channel numbers (separated by <{comms> and ter-
minated by <NL>), i.e. for interrupt signals from the IO-interrupt register

and from the CON-interrupt register.

When the program writes:

sequence =

o e o wut e o s

the operator inputs the wanted sequence of (not more than 100) characters
terminated by <NL>. The characters (exclusive of < (iso character No. 60),
<NI> (iso character No. 10), <SE> (iso character No. 32), and all characters
undefined on the operator's typewriter) may be input directly or they may be
input by writing the decimal iso character No. enclosed in < and > s for ex-
ample

sequence = <6PKO>

causes the printing of < 2 .
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Error Messeages

e o st s . o e o o o

After a sense instruction to the terminal the exception register is examined.

If EX = bll, this message is given:

- i s . s s e G s L i i o " O

If EX = b10, the program writes:

terminal disconnected

- — - ———— ——— - 2 -

If EX = b0l for more than 8 sec, the message is:

terminal busy for 8 sec

—— v ———— - > o o

In 81l cases the program continues after the message.
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1,2 TEST SEQUENCE

- T o o -

In each run this program outputs an arbitrary sequence of characters.

The program occupies about 260 words.

Test

In each run the program first writes:

gequence =

—— i 2o i o sad

and the operator inputs a sequence of (not more then 100) display-chsracters
terminated by <NL>. A character may be input in one of three ways:

1. The character (different from <NI> <SP> ¢ w b d /) is input directly.
2. b followed by a binary integer.
3. 4 followed by a decimal integer.

A set of control-characters must be preceded by ¢, and a set of write-charac-
ters must be preceded by w, for exsmple:
sequence = wHA10c¢bOOOOOLOWE

A slash deletes the last displey-character, 2 slashes delete the 2 last dis-
play-characters etc. Initially the sequence is set in the write mode.

Error Messages

s 0 i e s O bt s ot i ) ottt

After a control- or write-instruction the exception register is examined.

If EX = bll, this message is given:

o e s 0 st o i D < < D 2 o

If EX = b10, the program writes:
device disconnected

- —— " —— o " > - " 2 U Y

If EX = b0l for more than 0.05 sec., the message is:

-




2.1 QUTPUT SEQUENCE

ot v o s Ho0 e Pl A S B s S S S B8 B

D

In each run this program outputs &n arbitrary sequence of characters.

The program occupies sbout 260 words.

Initiation

Thr program writes:

sequence =

o et S o s o

and the operator inputs a sequence of (not more than 100) display-characters
terminated by <NL>. A character msy be input in one of three ways:

1. The character (different from <NL> <SP ¢ w b 4 /) is input directly.
2. b followed by a binary integer.,
3. 4 followed by & decimsl integer.

A set of control-characters must be preceded by ¢, and & set of write-charac-
ters must be preceded by w, for example: '
sequence = wHA10cb0000010WE

- o oot it o s

A slash deletes the last display-character, 2 slashes delete the 2 last dis-
play-characters etc, Initially the sequence is set in the write mode.

Error Messages

o oy - e e o sty e iy o

After a control- or write-instruction the exception register is examined.

If EX = bll, this message is given:
exception reg. = bil

If EX = b10, the program writes:
’ device disconnected

If EX = b0l for more than 0.05 sec., the message is:

" D 1A o oo o i D S

VBULS
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1. INITIATION CF PROGRAMS

et o oo Al W T i e T D o e D e o T

The core store tezz, program is losded by means of either the fixed or the
relocatable loader in exactly the same way as the testprogrems for the pe-
ripheral devices.

When the program writes:
device no, =

— o D A o o -

and later channel, no. =

- ot 2 G o

the operator should respond by typing a <NL> character. He may also type &
nurber terminated by <NL>, but the number has no influence at &ll on the

core store programs.

When the program aéks:
error messages:

- ——— o it o >

the operator types y or n for yes snd no, respectively, whereafter the
program supplies the text with the missing characters es (yes) or o (no).

The next messsege informs the operator ebout the free areas of the core
store (i.e. the areas not occupied by the progrsm) by writing:

-....---—--...-_-————-..-—_—-.—.------_

where - <area specification>::= <k number>-<k nmber)l
<k number?-<k number? ,{k number>-<k number>

<k number::= {positive number>k<{positive number?

As an example, the k number 2k15 denotes word number 2 x 102k + 15 = 2063.,
The corresponding byte numbers sre, of course, 4126 and 4127,

The program writes now:
test areas: <area specification>

- s o i e o 2

end the operator can type the area specification he wants within the stat-
ed free areas., The specification is terminated by a <NL> character. If the
test areas are outside the free aress, the program will once again write
test areas and this is repeated until sgreement has been achieved,

Remenber to switch off the core store parity control, otherwise the prog-
rem is stopped whenever & parity error occurs.

VB620



2. ADDRESS SELECTION TEST

o o - — - - - - -~ - >

ot o e s e e e

This program tests that every word in the test areas of the core store can
be selected. In other words, the test guarantees that two different address-
es will not select the same word.

Test

- pos o

The program works by loading into each word the number of the word, i.e.
core store (n):= n., When this is accomplished for every word, the progrem
checks whether the core store contents are correct or not.

Error Messsges

e o o o o o i e e o oo o

An error causes the program to issue tt;e following message:

address <k number?

- o s o P O e Y o T D 1 B O Rl

" o= D - - - p o - " o i o0, "

s e e 2 o o S o it B 0> T e 00 it o

VB620



3, _BIT SELECTION TEST

R

This program tests that every bit in the test areas of the core store can
be set and reset.

Test

- e

The program works by loading into each word the following bitpatterns con-
sisting of 27 bits: L

000 ... 000 001

000 «o« 000 010

100 +.. 000 000
000 ..« 000 00O

When a bitpattern is stored in core store, it is read out sgain to be check-
ed sgainst the original bitpattern.

Error Messages

An error causes the program to issue the following message:

address <k nunmber>

expected <expected data, 27 bited

VB620



&_.___WORST_EASE TEST

T S

This program checks that the contents of the test areas of the core store
are not changed due to noise introeduced by the worst case pattern.

Test

The program starts by loading into each word the worst case word, belonging
to the worst case patterny this is done only in rum No. 1. Then it contin-
ues to read those words repeatedly. '

The worst case pattern is an array of worst case words and the contents of
those words are chosen so that maximum resultant noise will be produced at
the output of the sense windings. The contents of the worst case word are
either all ones or sll zeroes depending on the address bits 15 (core ad-
dress 128), 16 (core address 6l4), and 21 (core address 2) as seen below:

Contents:= 8ll ones for  odd Address (15,16,21) = O
Contents:= all zeroes for odd Address (15,16,21) = 1

Error_Messages

An error causes the program to issue the following message:

address <k number>

~—— - o - ——— -~ o
" T — " - i " = D o D D D D D D T S S

where <0 or D::= 01

0 stends for all zeroes and 1 for all ones.

VB620



- o oot s 22t s S O 2 W

Purpose

This program checks that the contents of the test areas of the core store
are not changed due to noise introduced by the worst case complement pat-
tern.

Test

The program works as the worst case test program, the only exception being
that the contents of the words under test are complemented, i.e.

Contents:= all ones for odd Address (15,16,21) = 1

Contents:= all zeroes for odd Address (15,16,21) = 0

Error Messsages

L L TP

The error messesges are identical to those of the worst case test.
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ABSTRACT. ;

The purpose of this program is to cancel the stop of the micro-
program caused by a parity error and to re-enter the NORMAL oper-
ation mode.
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The operator must carry out the following procedure:

PAPER TAPE READER:
1. Insert the program in the paper tepe reader and press the RESET'
button

CENTRAL PROCESSOR, TECHNICAL PANEL:
2. Switch the MODE SELECTOR key to TECHNICAL position
3. Deactivate CORE STORE CONTROL ‘
k., Press the button named: MAR MANUAL CONTROLLED and insert in MAR
the address xly?2
5. Press the button nemed: MAR COMPUTER CONTROLLED
6., Press the button nemed: CONTINUE
7. Press the button nemed: MAR MANUAL CONTROLLED and insert in MAR
the address x20yh
8. Press the button named: MAR COMPUTER CONTROCLLED
9. Press the button nemed: CONTINUE

When the typewriter writes:
switch to NOEMAL position
then
10. switch the MODE SELECTOR key to NORMAL position

INPUT/OUTPUT TYPEWRITER:
11. Press the New Line (NL) key on the typewriter

When the typevwriter writes:
core store cleared for parity error
then the computer is ready for normal program execution.

PROGRAM EXPLANATION.

When the program issues its first messsge, the progrem has stored in
each word of the core store its own word number; - the only exception be-
ing the words occupied by the program itself. After the NL key has been
depressed, the program will once more activete all words of the store, but

now under supervision of the parity control circuilt. ,
Register wl equals the address of the core store word to be tested.
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s. al00, 1100,

s procedure Standerd heading for autoload keys

¢ begin
w. aw 2 3 comment wO: aw 2
aw L $ wi: aw L
Ji 0 $ wa: Jl 0
aw ol $ wi: aw oL
aw xt 2 s agli: aw x1 2
aw 96 3 wi: aw 96
al wli xi 2 3 a96: al wi x1 2
aw 98 s wil: aw 98
J1. -k $ e98: Jl. -k
J1 wi ok 3 wi: j1 wi ok
s wli= b,
s end Standard heading for autoload key;
0 s  Wii= 0
0 $ ST{8]:= 03
0 s ST[10]:= O;
. 24 ; Service addr:= 24;
s Start location 1:
s wii= Ol '
aib: a1 w2 -1 3
pl 5 s PRi=b 1111 1111,
al8: el wi x1 2 3 for wii= 96 step 2 until store limit
rs wi x1 O : do ST[w3]:= w3;
J1. -k 3
3 procedure Type text 1
‘ 3 begin
a2l: al. w2 ali2,
a26: bz w0 x2 O s char:= w0;
sn w0 0 § if char =0
J1. a70. 3 then goto Wait for NL;
832: io w0 2¢6+3 s io( wo, I0 tpw, write);
sx wi 3 3 1f busy v disconnected
Ji. -l 3 then goto a32;
. al w2 x2 1 s pointer:= pointer + 13
Jl. a26.

s Data for text 1,

h.al2:

VB335

10 ,
119,
116,
104,
116,
32 ,
19
7
76 ,
112,
115,

116,

111,
0 .

115
105
9
32
111

82
65
32
111
105
105
110
0

comment
< switch to NORMAL position>

the endmark is the character Oj

s end Type text 1;
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. ¢ Wait for NL:
w.a70: io WO 2¢6+2 s 1o( w0, I0 tpw, read)s
a72: io w0 2<6+0 s 1o( wo, I0 tpw, sense};
sx 3 3 1if busy v disconnected
J1. -4 3 then goto a72;
se w0 10 s if char <> NL
J1. a70. s then goto a70;
al wl 6 $ wls= 6;
al wi xi 2 s for wi:= 8 step 2 until 72
aw x1 0 : do ST[wl]:= L characters;
se wl T2 s
1. -6
J1 1k s goto Start location 23
adli: 1. alls, 3 goto Start location 1;
s a96:
3 a98:
0 STfS]:= 03
0 ST[10]:= 0Oy

Service addr:= 20;
Start location 2:
for wi:= T4 step 2 until store limit;
do ST[wi]:= wi;

bik: a1 wi x1 2
rs wl xi1 0
J1. -4

BE e B0 Ve We Wb W

3 procedure Type text 2

s begin
b20: al. w2 b38.
b22: bz w0 x2 O s char:= wO;
sn wO0 0 s if char =0
b26: J1. 0 s then goto b263
b28: io wO 246+3 s 1o wo, IO tpw, write);
8X 3 s 1if busy v disconnected
. -l : then goto ©28;
8l w2 x2 1 s pointer:= pointer + 1;
J1. b22. s
‘ s Data for text 2;
h.b38: 99 , 111 s comment
11k, 101 s < core store cleared for
32 , 115 3 parity error>
116, 111
114, 101
32 , 99
108, 101
97 , 11k
101, 100
32 , 102
111, 114
32 , 112
97 , 11k
105, 116
" 121, 32
101, 11k
, 114, 111
. b72: 114, 0 the endmark is the character O

e we

end Type text 2;
Be
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