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PREFACE

When the English edition of volume I of the GIER manual was
finished in Cetober 1963 it was decided also to translate volume
II, published in Danish in September 1963. A few chapters are
omitted in the translation, as seen from the list of contents.

The present manual describes HELP, the package of auxiliary
routines and the loading program SLIP, as seen from the point of
view of a programmer.

Furthermore the drum memory, the peripheral units, and the
control panel are described in detail. Besides the standard
peripheral units you find descriptions of the RC 2000 paper tape
reader, the punched card reader, and the line printer. However,
the 4096—words buffer store, the tape units, the real—time input-
output unit, and their connections to GIER are not mentioned here.

You will find many references to volume I, and the chapters
are numbered in continuation of the chapters of volume I3 this
underlines that the two volumes constitute one book.

Acknowledgement is due to all who have assisted me during
writing the book; but first of all I am indebted to Mr. H.Isaks—
son and Mr. P,Mondrup who have commented on various parts of the
manuscript and suggested many improvements. Mr.Isaksson has

contributed to the chapters on GIER's structure while Mr.Mondrup,




who together with Mr. L.Hansson has programmed-all the auxiliary
and the loading routines, has read and criticized the chapters
on HELP and SLIP.

Finally, I wish to thank Mr. Alan George Lake who has care-—
fully translated the whole of the manuscript and, at the same

time, improved it considerably.

Christian Gram



CONTENTS

PREFACE

9. THE DRUM STORE AND PERIPHERAL UNITS
9.1 Introduction
9.2 The drum store

9.2.1 Addresses in the core store

9.2.2 The track address; locked tracks

9.2.3 Simultaneous drum transfersj the check
on reading

9.2.4 Drumfree

9.3 Paper tape reader, paper tape punch
and on—line typewriter

9.3.1 The paper tape reader
9.3.2 The paper tape punch
9.3.3 The on—line typewriter
9.3.4 Operation times

9.4 The anelex line printer

9.4.1 Margin

9.4.2 Carriage Return, Page Change and
Stationary formats

9.4.3 The printer code

9.5 The card reader
9.5.1 The mechanical construction
9.5.2 Input to GIER
9.5.3 Examples of punched card input
10. THE CONSOLE AND REGISTERS
10.1 The main console {control panel)

10.1.1 Lamps and buttons on the main console
10.1.2 Start and Stop button

10.2 Operation of the main console

10.2.1 Computer stop
10.2.2 Start (Re—start)
10.2.3 Execution of single instructions

10.3 The HP button etec.

11
16
17
20

24
24
25

26
31
33

38

42

45
46

rage

1

20

26

38
38

45

50



page

11. SLIP (SYMBOLIC LANGUAGE INPUT PROGRAM) 54
11.1 Introduction 54
11.2 An example of simple loader program (deleted) 55
11.3 The loader program SLIP 55
11.3.4 Intrcduction. Storage allocation £H
11.3.2 Lines of information 56
11.4 Loading of Instructions Using SLIP 59
11.4.1 The Basiec Operation, Modification and
Indicateor Instruction 59
11.4.2 The Address 61
11.4.3 Increment 71
11.5 Input of numbers and text using SLIP T4
11.5.1 Input of Numbers 14
11.5.2 Input of Text 77
11.6 Control Lines and Blocks in SLIP 78
11.6.1 The Serial Address and Serial Track No. 78
11.6.2 Program Blocks 80
11.6.3 Definition Lines and labelled program— :
lines 85 ‘
11.6.4 Drum blocks 89
11.6.5 Control Codes 94
11.6.6 Programs 99
11.7 Entry to and exit from SLIP 101 '
11.7.1 Manually—controlled entry 101
11.7.2 Program—controlled entry 102
11.7.3 Exit from SLIP 103
11,8 Messages and Reports output by SLIP 104 !
11.8.1 Error Messages 104
11.8.2 Reports 106
14.9 Syntax for input to SLIP 108 !
11.9.1 Programs and blocks 108
11.9.2 Lines 108 !
11.9.3 Instruction lines 109 {
14.9.4 Addresses and Increments 109
11.9.5 Constant lines 110
11.9.6 Control lines 119
12. OUTPUT 112
12.1 Introduction 112
12.2 Editing of numbers using the sub-—routine in HELP 113
12.2.1 Function 113
12.2.2 Location of the routine; entry and exit 114
12.2.3 Initialisation parameters 116
12.2.4 Scale facters 123

12.2.5 Examples of layoutsj special facilities 125

. L ‘



12.3 Printing of text using the sub—routine in HELP

12.3.1
12.3.2
12.3.3

Function

Location of the routine; entry and exit
Example of the use of HELP output—
routines

13. UTILITY PROGRAMS; THE HELP SYSTEM
13.1 A system of utility programs
13.2 The HELP administrater

13.2.1
13.2.2
13.2.3
13.2.4

The HP button

Exit

Programmed entry
Floating—point overflow

13.3 Activation of HELP routines

13.3.1
13.3.2

13.3.3
13.3.4

HELP-routine call—line.

Control parameters

Activation of routine from

typewriter or tape

Programmed activation of a HELP-routine
Corrections

13.4 Standard HELP routines

13.4.1
13 4 2

Location of HELP routines

"kontrol" (check) and "start"
"tryk" (output)

"kompud" (condensed dump)

"gem" (preserve), "hent" (retrieve)
and "sam" (compare)

"ret" (correction)

"hp ind" (patch)

"hp ud" (de—patch)

"glip"

10 Incorporation of other HELP routines

13.4.11 Rules for preparation of HELP routines

13.5 Error messages from HELP

13.5.1
13.5.2

13.5.3

Wrong control parameters

"tomt hp" (not in catalogue) and
"sumfe jl" (error in check total)
Errors in the locked tracks

14. LIBRARY ROUTINES (deleted)

15. EXERCISES (deleted)

16. SUMMARIES AND TABLES
16.1 Numerical Representation of the Typographical

. Symbols

16.2 Entries and Layouts when Editing numbers

127
128

129

135
140
141
143

144

144
146
148

150
152
156
165

173
177
180
187
189
190
191

193

194
195

page

127

132
132
134

144

150

193

196
196
197

198
199



page

16.3 Underlined letters in SLIP 200
16.4 Error messages from HELP and SLIP 201
16.5 The effect of HELP routines and types of parameters 202

PHOTOS of consoles

INDEX




9. THE DRUM STORE AND PERIPHERAL UNITS

9.1 Introduction

The paper tape reader, on—line typewriter and paper tape

punch are mentioned in section 2.7 of the Volume 1 of this

Manual. These three unite will be described here in more detail

together with the (Anelex) line printer and the punched card

reader, both of which may be connected to the GIER computer.

We will, however, first discuss the drum store in more

detail (ef. section 2.3).

9.2 The drum store

As mentioned in section 2.3, GIER is equipped with a

magnetic drum store consisting of a number of tracks containing

40 (42-bit) words. Normally, there are 320 tracks but GIER may

be equipped with 260 tracks (i.e. corresponding to 3 drums).

[}
The tracks are numbered from O to 319 (alternatively 959) and
all data is transferred to and from the core store in blocks of

40 cells at a time. Thus 2 instructions are required, the one —

a VK instruction — indicating the track number and the other -




either an LK instruction or an SK instruction — indicating,
firstly, the corresponding part of the core store (40 consec—
utive cells) where transfer is to take place and, secondly, in
which direction data is to be transferred {from drum or to drum).
These two instructions do not necessarily need to be placed

next to each other in the program, since the instruction
VK <c¢>

for instance, serves only to select track no. <c>, i.e. the
track is made ready to send or receive the next data transferred.
The selection thus made remains effective, (the track no. is
held in the drum track register tk), until a further VK instruc—
tion is executed. Every LK (read track) or SK (write track)
instruction will thus refer to the track which was selected by

the last previous VK instruction,

9.2.1 Addresses in the core store

The address in every read or write instruction is always the
address of the first of 40 consecutive cells in the core store
where the drum transfers are to take place. If this address is
between O and 984, the 40 cells constitute a compact block in
the core store whereas, if the address is 2 985, the 40 cells

are made up of the last and some of the first cells in the core

store, the addresses being calculated modulo 1024.




Example 9.1

The piece of coding:

VK 70

SK 1000

LK 860, VK O

will cause the contents (including marker bits) of cells
1000 — 1023 followed by cells 0-15, to be transferred to
track 70. After this, the track is read back into cells
860 — 899 of the core store. The contents of cells 1000 -
1023 and 0 = 15 remain, of c¢ourse, unchanged while their
contents have been copied to cells 860 - 899 (and track 70).
The final instruction VK O has been set there to ensure
that GIER does not go further along the program before the

second drum transfer is complete (cf. section 9.2.3).

9.2.2 The track address; locked tracks.

The address in a VK instruction is the number of the track
which is to be selected: As the VK instruction is executed, the
address in this instruction is transferred to the tk register;
when an SK or IK instruction is to be executed, the contents of
the tk register determines the track to take part in the opera-
tion. Thus a VK instruction will be executed even though the
address is £ 320 (alternatively 2 960); only in the following
read or write instruétion will GIER realize that the track se—
lected does not exist. What happens after this depends on the
number of actual drums connected to GIER since the drum circuits
a;e slightly different when one or three drums are connected.

Similarly the possibilities for locking drum tracks for 1-drum

and 3—drum GIERs are different:




A) GIER with {1 drum, 320 tracks: If the contents of the tk

register are 2 320, the only consequence of an SK instruction is
that GIER will wait until any drum transfer in progress is com—
plete. Apart from this such a "write™ instruction is dummy
(taking, however, approx. 36 us, if the address calculation is
simple).

An LK instruction when the track no. is 2 320 will not cause
a stop, either, but does have the effect that access to the drum
is prochibited and that the TR lamp will be 1it permanently (the
sign that the parity check, which is performed when a track is
read, has failed and the "track" is being read over and over
again). GIER will however come t0 a halt on the next drum in—

gtruction, because the drum circuits are still occupied.

Track O is normally locked and can only be opened by turn—
ing the power for the computer off and removing a contact pin
from one of the printed circuits. Tracks 1—31 may be locked
and unlocked using a switch on the operating panel at the top of
the main GIER cabinet. The effect of "locking" a track is to
prevent the contents of that track from being overwritten, in
such a way that an SK instruction operating on the track will
have no effect (in the same way that an SK instruction to a non-—
existent track is without effect). A read instruction may nat-—
urally operate on a locked track just as well as an unlocked

track.

Example 9.2,

On a 1—drum GIER, in the following piece of coding:
[m] VK -1, SK 120
[m+1] LK 400




[m+17] VK 20

GIER will not be able to execute the VK instruction in cell
m+17, because the reading of "track —1" will never be com—
pleted. The TR lamp will be 1it but GIER will not be halted,
and thus pressing NORMAL START will have no effect; only by
pressing RESET can the drum circuits be relieved and after
this NORMAL START must be pressed before GIER can execute
the instruction VK 20 and continue with the program.

It is also possible to restore the situation by cancel-
ing the parity check {using a switch on the operating panel
at the top of the main GIER cabinet — a red lamp by the side
of the switch lights up when the parity check is switched
off), after which the computer will immediately continue
with the program. (But the contents of cells 400 ~ 439 are
changed. )

B) GIER with 3 drums (960 tracks): If the contents of the

tk register are Z 960, both an SK and an LK instruction will
cause a stop such that

a) GIER halts on the verge of the next instruction without

having performed any transfer.

b) The error lamps TO and TR are 1lit.

¢) The "Klar" lamp is lit.

On pressing NORMAL START, GIER starts running again.

There are, at the foot of the operating panel in GIER's main
cabinet, two push—button registers each with 10 buttons which
can be set to represent, in binary form, any number between O
and 1023, It is thereby possible to lock an arbitrary number of
consecutive tracks by setting the lower register to represent

the address of the first locked track, and the upper register to




represent the address of the last locked track. Track no. O is,
however, locked in the same way as in GIER with 1 drum.

If both registers are set to the same address, only the
track with this address will be locked (apart from track 0), and
if the address in the lower register is greater than that in the
upper register, then only track O will be locked.

A locked track may be read in the usual way, but an 8K in—
struction referring to a locked track will cause GIER to stop
just as if the track did not exist (see above).

In short, if the two push—button registers are set to the
addresses, Kmin and Kmax respectively, the following instruc-
tions will cause GIER to stop (with the effects listed under a),

b) and c) above):

LK instructions where 960 : tk § 1023
SK instructions where tk = 0, 960 é tk : 1023
or Kmin £ tk £ Kmax.

Example 9.3.

In a GIER computer with 3 drums, the effect of the instruc—
tion
VK 1, SK 200

depends on the settings of the push—button registers: if the
lower register is set to O or 1, and the upper register is
set to anything else but O, then track no. 1 will be locked
and GIER will halt after "execution" of the SK instruction
without having written on any track; otherwise, the instruc—-
tion will be executed guite normally, the contents of cells
200 — 239 being copied on to track 1 of the drum.



9.2.3 Simultaneous drum transfers: the check on reading.

Transfer of one track, either to or from the drum usually
takes 20 milliseconds (the time required for 1 revolution of the
drum) but, as soon as transfer has been initiated by an LK or SK
instruction, GIER can continue with succeeding instructions in
the program at the same time as the drum transfer is taking
place. It is only when a further drum instruction — VK, LK or
SK — is met that GIER must wait for the previcus drum transfer
to be completed. The actual SK or LK instruction is executed in
9 us (+ the time necessary for address modification), but the
execution of the succeeding instructions is delayed slightly
because the control unit is occupied for short periods during
the drum transfer, altogether approx. 1 millisecond spread over
the 20 milliseconds which the transfer lasts.

Since the drum transfers commence as soon as GIER meets an
LX or SK instruction, it depends on the instantaneous position
of the constantly rotating drum which cell on the drum track is
the first to send or receive information; GIER must thus calcu—
late the corresponding address in the core store (within the
block of 40 cells defined by the address of the LK/SK instruc-
tion). After this the transfer continues between the drum and
consecutive cells in the block in the core store until the cycle
is complete; it will thus occur quite often that the 40 cells
are not dealt with from first to last but in a cyclically dis-
placed order.

This matter is further complicated by the fact that an auto-
matic parity check is performed when the drum is read: each cell

on the drum has an extra bit which, when the cell in question is




written into, is set equal to 1 or O according to whether the
number of ones in the cell is odd or even.*) When a cell is
read, GIER determines whether the parity check is valid or not
and, if it is not, GIER continues to read the track (cyclically)
until it has read 40 cells in succession without error.

When the parity check fails, the TR lamp on the console is
1it but it is turned off if the error disappears. If there is
a persistent error on reading, one will see the lamp 1it up.

A consequence of this is that, while the execution of an SK
instruction always last 20 milliseconds, an LK instruction may
occupy the drum circuits for a longer time if parity errors
occur. Before one uses data which has been transferred from
the drum to the core store, one should ensure that the transfer
is completely finished. This can be achieved by writing in the
program a (redundant) VK instruction with an arbitrary address,
since the selection of a fresh track can not be performed before
the drum circuits are vacant.

One should also do the same before storing fresh data into a
block in the core store the contents of which have just been
written on to the drum,

In the case of drum errors when the TR lamp remains 1lit,
GIER can be stopped by pressing the RESET button or, alterna—
tively, the track may be caused to be read uncritically by using
the button "Annullering af paritetscheck" on the operating panel

at the top of the main cabinet,

*) In a 3~drum GIER, each cell has 3 extra bits and the parity

check is made modulo 8 instead of modulo 2.




Example 9.4.

In the piece of program:

VK 210, LK 400

VK 0, ARSF 403
the instruction VK O ensures that all reading from the drum
is complete, before the contents of cell 403 are used in the

following calculations. If, however, one were to write

VK 210, LK 400

ARSF 403

it would be impossible to predict whether it was the old or
the new contents of cell 403 that were used in the following

calculations (and this may change from run to run).

Example 9,5,

Let us consider the piece of program:

VK 310, SK 200

GM 200
If one can calculate that it takes GIER more than 20 milli—
seconds to run through the series of instructions between
SK 200 and GM 200 then this last instruction will have no
effect on the contents of track 310 on the drum. But if it
takes less than 20 milliseconds, it is impossible to predict
whether the quantity written on to the first cell of track
310, is the original contents of cell 200 or the contents of
the M register (and this may too be different from run to
run).

One should, to be quite certain, insert a VK instructioen,

€.8.,
VK 310, SK 200

VK 0, GM 200
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whereby one can ensure that GM 200 is first executed after

the complete drum transfer.

9.2.4 Drumfree jump.

As mentioned above the instructions, VK, SK and LK serve,
among other things as "wait" instructions, which ensure that
GIER does not continue with the program before a drum transfer,
previously initiated, is complete. The purpose of doing this
is usually that during a calculation which takes place simul-
taneously with a drum transfer, one needs to ensure that the
drum transfer is complete before the program uses a part of the
core store taking part in the transfer.

However there is another facility which can be used to let
GIER itself optimise the explcitation of "slack time" during a
drum transfer. This is the HK instruction ("drum free jump",
descrited in Volume 1 of this manual page 87).

The effect of an HK instruction depends on whether a drum
transfer is in progress or not: if this is so, the HK instruec-—
tion is dummy (apart from a possible S-modification), and GIER
continues immediately with the following instruction; if however
the drum ié free, the HK -instruction works exactly like the sub-
routine Jjump i.e. the instruction HS.

This jump can be used, for instance, in the following situa-—
tion: a program loop is to be run through many times and lasts a
congiderable time, i.e., O.1 seconds or more, while one wishes
to transfer the contents of another part of the core store to
the drum at the same time. In such a case one may insert an HK

instruction in the main loop of the program, s¢ that when the
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drum is free, a jump will be made to a few instructions which
initiate the "next" drum transfer and thereafter Jump back to

the main loop of the program (see the example below),

Example 9.6.

A program loop in cells 101 - 123 are to be run through a
large number of times, and the 7 drum tracks 200 — 206 are
to be read to the core store, cells 540 — 819, at the same
time. Assuming that cells 50— 53 are free, the progranm

could be as follows:

— [100] HK 50 [50] VK 199 +1

-—- [51] 1T (r+4), BS 760
[52] LK 500 +40
(53] HR s+1

— [123] HV r—23 NT

[124] HS 50 [jump in case another drum
transfer is required]

[125] HK r+1, BV r—1 [jump forward, only if drum
transfers are complete]

An HK 50 instruction has been inserted in the main program
loop. This instruction causes a subroutine jump to cell 50,
every time a drum transfer is complete. The instructions in
cells 50 and 52 serve to initiate fresh drum transfers while
the BS instruction in cell 51 makes sure that only 7 tracks
are read in. However, ome must also make certein that all
the tracks are transferred by the time the computer has
finished looping, and, therefore, in cells 124 =125, 3 in-
structions have been put in to ensure that GIER does no con-
tinue with the next part of the program before theylast
track has been read into the core store: only when the drum

has completely finished transferring will the Jump effect of
HK r+1 take place.

The HK instruction is rather treacherous in that the

above program may not necessarily work properly when running
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9.3

at micro tempo, as every drum transfer will undoubtedly be
complete before the next instruction is executed and the HK
instruction in cell 125 will thus cause a Jjump the first
time it is executed, even though several tracks has not been

read in at this time.

Paper tape reader, paper tape punch and on—line typewriter.

GIER is equipped with an 8—channel paper tape reader and
paper tape punch and also an on—line typewriter for beth input
and output. This section will only deal with the way in which
these units work whereas the construction of input/output pro—
grams is described in later chapters.

Both input and output take place one frame of holes (or one
character) at a time, as an LY instruction causes input, an SY
instruction output, of only one frame of holes (one character).

These peripheral units are connected to GIER via the buffer
register bl consisting of 10 bits, of which only the last 8
(pos.2-9) are used here. In addition, the activation of the
differernt peripheral units is controclled by the by register;
selection of the units to be activated by LY/SY instructions is
performed using a VY instruction which can change the contents
of the by register. Positions 3—6 of this register cover the
selection of output units and positions 7-9 cover the selection

of input units.

9.3.1 The paper tape reader.

GIER is equipped with either the Facit reader or the RC 2000

reader, reading about 1000 and 2000 characters/second respective—




































































































































































































































































































































































































































































































































































































































