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Preface

This manual contains a description of all the software ne-
cessary to use the p80Q0M Cassette Operating System, a cassette
tape-oriented system which includes cassette file management

according to ECMA standards.
Other books to be used in conjunction with this manual are:

P800M Programmer's Guide 1 & 2, Vol. II (Instruction Set)
P800M Software Reference Data

P800M Full FORTRAN Reference Manual

P800M Operator's Guide

P800M Interface and Installatibn Manual

Great care has been taken to ensure that the information in this
manual is accurate and complete. However, should any errors or
omissions be discovered, or should any user wish to make a sug-
gestion for improving this book, he is invited to send his
comments, written on the sheet provided at the end of this

book, to:
Manual Writing Small Computers

at the address on the opposite page.
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Introduction

The Cassette Operating System is a cassette oriented software
system on which programs, written in assembly language or
FORTRAN, can be developed and executed.

The Cassette Operating System is stored entirely on magnetic
tape cassettes, and it uses cassette tapes as its main input/
output medium. The cassette tapes used by the Cassette Operating
system have two tracks, with a capacity of 338,000 characters
each, on which data are recorded serially with a density of

800 bits per inch. For read and write operations, the cas-

sette drive unit moves the tape at a speed of 7.5 inches

per second.

The main feature of the Cassette Operating System is the
Cassette File Management Package, which is part of the monitor.
The Cassette File Management Package handles files (i.e.
source, object or load modules or sets of data) on cassette
tapes according to the three labelling systems recommended

in the ECMA standards: basic, compact and extended. In the
basic labelling system one or more files can be recorded on

one volume, the compact and the extended labelling system

can handle multi-volume files and multi-file volumes.

The Cassette Operating System consists of the following
components:

- Cassette Operating Monitor

- Assembler

- Linkage Editor

- FORTRAN Compiler, Transcoder and Library

- Cassette Update Package

- Debugging Package

- utility programs

XTI



Cassette Operating Monitor

The Cassette Operating Monitor supervises loading and exe-
cution of proucessors and user programs. It consists of
several modules, which are defined at system generation
time and include facilities for communication with the user,

cassette file management and I/0 drivers.

Assembler

The Assembler converts source modules written in assembly
language into object modules suitable for linking to other

modules or for loading and execution.

Linkage Editor

The Linkage Editor links separate object modules, either for
direct loading and execution or for output, to be loaded

later or used in a further linkage process.

FORTRAN Compiler, Transcoder and Library

The FORTRAN Compiler translates source modules written in
FORTRAN into object modules to be processed by the Linkage
Editor.

The FORTRAN Transcoder translates FORTRAN object modules
into machine code instruction modules, which also must be
processed by the Linkage Editor.

The FORTRAN Library contains routines which must be linked
to FORTRAN object modules or transcoded FORTRAN modules,

to produce an executable FORTRAN program.

Cassette Update Processor

The Cassette Update Processor enables the user to copy,
delete, insert and list files and modules, and to insert

or delete lines in files and modules.

XII



Debugging Package

The Debugging Package enables the user to stop the execution
of a program at specific points, so that the contents of

memory locations and/or registers can be checked or changed.

Utility Programs

The utility programs available in the Cassette Operating
System are the Initial Program Loader (IPL), which can load
programs independently, a dump program which produces an
ASCII memory dump on the line printer or the operator's
typewriter, and a premark program, which premarks cassette

tapes to be used with the Cassette File Management Package.

The Cassette Operating System is delivered on two generation
cassettes, which contain a set of system generation programs,
a library of monitor modules, and the software processors.
The user creates his own system, by selecting and linking

the required monitor modules and copying the required

processors.

The minimum configuration required for the Cassette Operating
System is a CPU with 16k words of memory, an ASR type-
writer, and two cassette drive units.

This configuration can be extended with other peripherals,
such as additional cassette drive units, a high speed

punched tape reader, a line printer, etc.
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1 Principles of Operation

The Cassette Operating Monitor (COM) is a monitor handling

one program at a time, to be applied basically as a cassette
tape oriented program development tool.

Its structure is modular, to allow the user to select, at
system generation time, those monitor parts which he will need
for his application, so as to increase efficiency and minimize

memory occupation.

At system generation time, the user creates his own system
cassette, on which the monitor is the first program, preceded

by an Initial Program Loader (IPL). The monitor is loaded by
this IPL, which is loaded by bootstrap according to the data
switches on the CPU control panel. Details on this procedure
can be found in the chapter on Operation.

Then the user program or a processor is loaded. If the opera-
tor communication package is used for this purpose,

separate commands must be given to load and start. If the
cassette file management package is included, one single command
will be enough to seek, load and start a program.

The cassette file management package is used to handle I/O
operations on cassette tapes according to ECMA Standard

41, which relates to the type of labelling of the tape. The
CFM will accept three types of increasing complexity: Basic,
Standard and Extended. The system software is given in Com-
pact type of labelling, which allows the handling by the COM

of single-track, multi-track and multi-volume files as well

as multi-file tracks and volumes. Files are preceded by

headers and followed by EOF records; in case of file continuation
tracks end with End-0f-Track records, volumes (i.e. one complete
cassette) with End-Of-Volume records. This is all handled auto-
matically by the cassette file management package; related to it
are a number of operator commands by means of which the user

can write or search headers, run a program, etc.

The monitor itself handles the standard interrupt signals and
I/0 operations and executes functions requested by the user in
his program by means of monitor requests, e.g. requesting and

releasing temporary buffer space in memory, waiting for



events, making exits, etc.

The monitor modules are centered around a dispatcher, which
determines on the basis of interrupt signals and priority
levels which routine or program must be executed.

Although the COM is designed to handle one program at a time,
a form of multi-tasking can be achieved by using scheduled
label routines. These routines are attached to the specifi-
cation of a monitor request and enable a program to run con-

currently with, for example, an I/0 operation.

Although the COM is cassette tape oriented, other peripherals
can be handled as well. This can all be determined by the user
at system generation time, as explained in the chapter on

System Generation.



2 Memory Organization

The memory layout is as follows:

( /0
L Hardware Interrupt by
-+
Locations
fac
Trap Location /7E
e e 0 /80
Communication vector Table Addr. | /82
/84
System < :: System Tables ;&
Area /DE
Overflow Area
/100
e System Stack L
-~ ~N
] Monitor R
\\ )
\
(| 48-word Communication Area
16-word Save Area
4L N I
- User Program -~
User <<
Area ' —p End of User Program
R ic Al i
Initial Program Loader > BT HEERFARY Areg
(overwritten by Dynamic Alloca-
tion Area)
\ 7




- Locations /0 to /7C are hardware_interrupt locations. They
are hard-wired to internal and extermnal interrupt lines.

Each location contains the address of the interrupt routine
required to service the interrupt connected to that location.
The interrupt connected to location /0 has the highest pri-

ority, i.e. level 0.

Location /7E contains the address of the trapping routine
which handles simulation of certain instructions not inclu-
ded in the hardware (e.g. double add, double subtract, multiply,

divide, multiple store, multiple load and double shift).

Location /82 points to the Communication Vector_ Table. This

is a system table which contains information which might
be of use to the user program. The table has the following
layout:
/82 [ |

L P CcvTMsz
CVTSTB
CVTSBA
CVTBBA
CVTBKA
CVTDSP
CVTLDR
CVTPLS

where:

CVTMSZ contains the machine memory size in characters. If
the memory size is 32k words, the value is O.

CVTSTB contains the system stack base address as defined at
system generation time.

CVTSBA contains the address of the first free location fol-
lowing the user program.

CVTBBA contains the address of the last location in the user
area.

CVTBKA contains the beginning address of the user area.

CVTDSP contains the address of the dispatcher (M:DISP).

CVTLDR contains the option load flag:
1 if the loader was included in the monitor at sysgen
0 if it was not

CVTPLS contains the clock pulse which is normally 1 (20msec.
clock).



- The area occupied by the Stack is defined at system generation
time. When an interrupt occurs, PSW and P-register are stored
here by hardware and a number of registers by software. The number
of registers depends on whether the interrupt routine servicing the
interrupt runs in inhibit mode (anywhere from O to 15 registers) or
in enable mode or branches to the dispatcher (always 8 registers).
The Al5 register always points to the next free location in the
stack {where all information 1is siored towards the lower memory
addresses). When Al5 reaches the value /100 or becomes lower,

a stack overflow interrupt 1is given.

cedures. From this area, blocks of memory space may be requested
by the system or by the user. The user must send a 'Get Buffer'
monitor request for this purpose. When he does no longer need

the buffer, he must send a 'Release Buffer' monitor request.
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3 INTERRUPT SYSTEM

Programs and routines under the Cassette Operating Monitor

run on the basis of an interrupt and priority system which

consists of up to 64 levels. These are subdivided as follows:
0 - 47: 1levels for interrupt routines connected to the
hardware interrupt lines
48 ¢ interruptable monitor service routinesw
49 t operator routines
$software
61 + abort module
levels
62 ! user program
63 $ idle task )

Level 0 has the highest priority, 63 the lowest, so all hard-

ware interrupts always have priority over the software levels.

HARDWARE INTERRUPT LINES

The interrupt lines are connected to memory locations /0 to /7C.
These locations contain the addresses of the interrupt routines

which service the internal and external interrupts.

For the interrupts, the user can define the priority level at system

generation time.

The following priorities are strongly recommended for the
various interrupt lines, because at system generation they
are assumed to be standard. The user can define the levels

differently during the COMGEN phase of sysgen, if he wishes:

\



/0 : power failure - (interrupt location /00)

/1 ¢ LKM/stack overflow - (interrupt location /02)
/2 : real time clock - (interrupt location /04
/3 : not used

/4 : punched tape reader etc.

/5 ¢ tape punch
/6 : operator's typewriter
/7 * control panel

/8 - /F: free

/10: disc
/11: disc
/12: disc

/13: magnetic tape
/14: cassette tape
/15: card reader
/16: plotter

/17: 1line printer

/18 = /1F: free

DISPATCHER

The dispatcher is a monitor module (M:DISP) running on level

48 with the other interruptable monitor service routines, which
divides central processor time by starting programs according
to their priority.

The dispatcher can be entered only from an interrupt routine,
i.e. from a level below or equal to 48, such as the I/0 inter-

rupt or monitor request handlers.

SOFTWARE PRIORITY LEVELS

The user program is connected to priority level 62, It is
activated after loading, by the operator command ST or auto-
matically ifit was loaded by the cassette control command RN.
The operator communication package, handling the operator com-
mands and the abort module and idle task also operate on soft-

ware priority levels.

1.10



SYSTEM INTERRUPT STACK

When an interrupt occurs, certain information about the inter-

rupted program or routine must be saved before the interrupt

can be serviced.

For user programs, this is done in the system stack pointed

to by register Al15 or, when there is a priority change from

one program to another, in a l6-word save area reserved in

front of each program, where P-register, PSW and registers

Al to Al4 are stored.

For interrupt routines it is done in the system stack.

The start address of this stack is defined at system genera-

tion time and it is built in a downward direction in memory,

i.e. towards the lower memory addresses. The Al5 register

always points to the first free location in the stack.

Upon interrupt, PSW and P-register are always saved in this

stack and moreover a number of registers:

- any number if the routine runs in inhibit mode and takes
care of restoring the registers itself;

- registers Al to A8 if the interrupt routine runs in enable
mode or ends with a branch to the dispatcher, because the

dispatcher always handles the stack on this basis:

¢——=<ontents of AlS5S
" A A8 &

A7

A6 saved registers of

stored by A5 T the interrupted routine
software A4
A3
_ A2
k Al s
stored by

PROGRAM STATUS WORD } interrupted PSW
hardware P-register (AO)

When the stack pointer (Al5) reaches the value /100 or when it
becomes lower, an interrupt will be given, for /100 is the last

location before the stack overflow area.

1,11



The Program Status Word (PSW), stored in the stack upon inter-

rupt, contains the following information:

bits O - 5: priority level This information can be
6 + 7: condition register modified by the user
8: run P856/H f
P852

: inte 1 5 ; .
9 rrupt enabled This information can

10: control panel interrupt be displayed, but

s gowes radlure not modified by the
12: real time clck

13: LKM/stack overflow
14: mem. protect (+MMU P857) y

15: system/user mode (P856/7)

user

The PSW can be displayed on the control panel.

1.12




4 Programming

There are three types of user-written programs:

- programs (user-written coding sequences), connected to
software level 62

- subroutines, called through a CF (Call Function) instruction
and running on the level of the calling program

- interrupt routines, servicing one of the 63 possible hard-

0 to 47.

SOFTWARE LEVEL PROGRAMS

These are the user programs, connected to level 62. They
are loaded in the user area, behind the monitor in memory.
When such a program is loaded into memory, the system reser-
ves a communication area of 48 words and a save area of 16
words in front of the user program. The communication area
can be used by the user to store information and the save
area is used by the system to store the program's register
contents in case of a scheduled label interrupt in the main
program.

At the start of the user program, register Al contains the
address of the first location of the user program area and
register A2 contains the first free location following the
user program.

Monitor requests allow the user program to request certain
functions from the monitor by means of an LKM instruction
followed by a DATA directive with a number to specify the
function. .Certain parameters may have to be loaded into the
A7 and/or A8 registers first. Monitor requests may be combined

with scheduled labels (see below).

SCHEDULED LABELS

The scheduled label is a feature which allows the user to do
a sort of multi-tasking by attaching a routine to a monitor

request.

1.13



To this end, the user specifies the monitor request as having

the two's complement of the DATA number indicating the monitor
function which is to be executed, followed by the label of the
routine which is to be executed upon completion of the request.

For example:

normal I/0 request: LDK A7 ,CODE
LDKL A8,ECBADR
LKM
DATA 1

with sched. label: LDK A7 ,CODE
LDKL A8,ECBADR
LKM
DATA -1,SCDLAB

In this case, the routine SCDLAB is to obtain control on com-
pletion of the I/0 monitor request specified. When a scheduled
label is attachedto an I/0 request, one should not set the wait
bit, so that the program can continue concurrently with the

I/0 operation requested. When that operation is finished, con-
trol is passed to the SCDLAB routine, and the P-register, PSW
and registers Al to Al4 of the main program are stored in the
l16-word save area in front of the user program.

When entering the SCDLAB routine, no register value is signi-
ficant, so it is not possible to pass parameters to the sched-
uled label sequence. When the routine is finished and exits,
control is returned to the monitor, which passes control to a
possible following scheduled label routine, or back to the
main program by restoring the registers and PSW from the save

area. This can be illustrated as follows:

MAINPROG

LKM
DATA-1,SCDLAB

§

1/0 taking place, while MAINPROG continues.

§

— g |/Oready ———— g SCDLAB (P, PSW + A1to A14 —p» Save Area)

\ EXIT
Monitor |
\\ // \
/ %

/ \
\\ 3
\ \
Save Area 1 Next scheduled label, if any

(restore registers)



Any number of scheduled labels may be given in a program.
However, it is possible that one scheduled label is blocking
execution of another one, because it is active, i.e. using
central processor time. In such cases, the address(es) of
the queued scheduled label routines are temporarily stored
in a table called FILLAB. The maximum number of scheduled
label addresses which may be stored in this table at any one
time is defined at system generation time.

Queued scheduled labels are treated on a first—in-first-out

basis.
Note: Although it is possible to give a Wait monitor request
within a scheduled label routine, this is not normally

recommended, for it blocks the whole system.

INTERRUPT ROUTINES

User interrupt routines must have been connected to one of the
interrupt locations in memory (locations /0 to /7C). That is,
the address of the interrupt routine must be placed in one

of these locations, which at the same time determines the
priority level of the interrupt routine, i.e. the interrupt
routine whose address is loaded in location /0O has the highest
priority (0).

The interrupt routine address may be loaded into this location
in several ways. One of them is to link-edit and include the
routine with the rest of the system modules at system genera-
tion time. Another method, providing a relocatable routine,
is shown in the following example:

A routine, labeled INTRO is to be connected to interrupt level
10, so the starting address of the routine has to be loaded
into memory location /20:

IDENT  INTRO
I I
I (

LDKL Al ,ROUT
ST Al,/20
|
|
ROUT ]
| INTERRUPT ROUTINE
f
END
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When an interrupt occurs, the P-register and PSW of the inter-
rupted program are stored by hardware in the system stack
pointed to by the Al5 register and the system is put in inhibit
mode.
Then the interrupt routine receives control and from within
the routine the user may store any other registers by software,
if he wishes. The interrupt routine may now continue in in-
hibit mode or if the user decides that other interrupts must
be able to overrule the current one, he may set the system to
enable mode by giving an ENB instruction. (Note: If an INH
instruction immediately follows the ENB instruction, a dummy
instruction must be inserted, because external interrupts are
scanned every two instructions. This dummy instruction may,
for example, be another ENB, so that the correct sequence be-
comes: ENB - ENB - INH.) This, however, entails a substantial
difference in the handling of the system stack. If the routine
runs in inhibit mode from beginning to end, any of the registers
Al to Al4 can be used, provided the user first takes care of
storing their old contents in the system stack and restoring
them at the end of the routine. This may, for example, be done
as follows:
STR Al,Al5 (On P856/7 and when the simulation rou-
STR A2 ,A15 tine for multiple load/store has been

I | selected at sysgen for P852, the sequence
STR A8£A15 MSR 8,Al5S

|

|
coding coeding

|

| l
LDR  A8,AlS5 MLR 8,AlS5
LDR A7 ,A15 RTN AlS5 )

' [
| |
LDR  Al,AlS
RTN AlS5
This is the case of an interrupt routine in inhibit mode with
a normal return via the Al5 stack. The RTN via Al5 results in
an automatic enable.
However, if other interrupts are to be enabled during a routine

or the user makes an absolute branch from the interrupt rou-

tine to the dispatcher(ABL M:DISP, for dispatcher address, see

is:



Communication Vector Table), he must take care that before
the ENB or ABL instruction is given, the Al5 stack contains

only P, PSW and registers Al to A8 inclusive, because on this

basis the Al5 stack is handled by the dispatcher.

Conventions:

- Interrupt routines must start by saving the old contents of
the registers to be used in the routine.

- Before returning via Al5, the old register contents must
be restored,
If a branch is made to the dispatcher, the stack must contain
P, PSW and registers Al to A8, so any other registers used
must have been restored before making the branch.

- In case of an interrupt routine for an internal interrupt
(LKM/stack overflow, real time clock, power failure, control
panel), an RIT instruction must be given at the beginning

of the routine to reset the interrupt.

DYNAMIC MEMORY ALLOCATION

The user can make temporary use of the dynamic allocation area
of memory if his monitor contains the modules handling the

following two monitor requests:

- Get Buffer, to reserve a user buffer in the dynamic allo-
cation area;
- Release Buffer, to release the area created by the Get Buf-

fer request.

Memory allocation is done in blocks, the block length being
specified by the user. Preceding each block is a control
block containing links and other parameters which must not be
destroyed.

For further details, see the chapter on Monitor Requests.
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5 ‘ A Input/Output

All I/0 operations initiated by the user program are the result
of giving an I/0 monitor request (LKM DATA 1). Other I/O
operations may be the result of operator commands or cassette
file management control commands.

At system generation time, the necessary modules and tables

must have been requested and built to enable the use of the

I/0 monitor request.

When the request is given, with an LKM instruction, register

A7 must have been loaded with parameters about the particular

type of I/0 function, while register A8 must contain the address

of an Event Control Block which holds the necessary informa-
tion about the data to be transferred.

There are three types of I/0 request as specified in register

A7:

- Basic I/0 Requests: for these requests the monitor will not
do any character checking or data conversion, so they are
used in the case of binary 1/0. The monitor handles only
the control command initialization and signals the end of
the I/0 operation.

- Standard_ASCII_I/0_Requests: these requests provide more
monitor facilities, such as error control characters, data
conversion from external code to internal ASCII code and
vice versa, character checking for end of data. Characters
are stored 8 by 8 bits, two to a word.

- Standard_Object I/O Requests: by means of standard conven-
tions facilities are provided for error control characters,

checksum and data conversion from external format to inter-

nal 16-bit format.

Moreover a number of control functions can be performed through

a monitor request, such as writing EOS or EOF records, skipping
forward or backwards, rewinding, etc. Depending on the type

of labelling used for the cassette tape, the number of facilities
offered in this respect varies for each type of labelling, basic,
compact or extended. See also the chapter on Cassette File Mana-

gement and the description of the I/0 monitor request.
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In the Event Control Block, pointed to by register A8, the user
specifies the file code (logical address) of the device con-
cerned with the I/0 operation and additional parameters such

as buffer address and buffer length. At the end of the I/O
operation, the monitor places information concerning the re-
sult of the operation in this ECB, so that it may be verified
by the user program.

In the Appendix Peripheral I/0, details are given about the

different types of I/0 for different devices.

The file codes are a means of giving a logical address to a

file or a peripheral unit. They are defined with the physical

device addresses at system generation time.

The device addresses consist of two letters followed by two

digits. The standard device addresses are:

- operator's typewriter: TY10 '

- punched tape reader: PR20O

- tape punch: PP30

- line printer: LPO7

- card reader: CRO6

- magnetic tape cassettes: TLO5 (TL means I/0 via the

TL15 CFM package. If stan-
TL25 dard I/0: TKOS5,etc.)
- magnetic tape: MTO4
MT14
MT24
MT34

The file codes consist of 2 hexadecimal digits from /0l to

/FF. The following are standard file codes:
- source input (TLO5): /01
- listing output (LPO7): /02
- punch output (TL15): /03
- object input (TL25): /04
- typewriter I/0 (TYI10): /05

These file codes are the default values in the operator con-

trol commands (see chapter 7) and are used by COM as follows:



- file code /0l is used by the COM and the processors.
€EOM uyses it in the following Operator (Control Commands:
SH (Search Header) and CL (Clear File).

- file code /02 is used by the processors. The COM uses it
for dump memory.

- file code /03 is the standard output file for the proces-
sors and the COM. The COM uses it in the Operator (Control
Commands WH (Write Header), WF (Write First Header).

- file code /04 is used by the COM to load programs. This
file code is normally assigned to a cassette tape. The
COM uses this file code for the Operator Control Command
RN (Run Program) and the operator command LD (Load Program).

- file code /05 is used by the COM and the processors. The
COM uses it for the input of commands and the output of

System messages.

The remaining file codes, up to /FF (or the maximum declared

at system generation time) can be assigned by the user to

any other files or devices, either at system generation time

or later on by means of the operator command AS, by means of
which the file codes can be reassigned as well.

The file codes are contained in a system table, the File Code
Table (T:FCT), containing the addresses of the Device' Work Tables
(DWTs) of the peripheral devices. File codes assigned to TL
devices are contained in the Logical File Table (LFT). The place
in the table determines the file code, i.e. the first address in

the table gets file code /01, the second /02, etc.

ECMA Standard Access

I/0 operations are performed through the standard I/0 package
of the monitor or through the Cassette File Management Package
(CFM). If it is done through the CFM package, the cassette
tape units used must have been declared as TL (device name)
units at system genration time. If they have been declared

as TK units, an AS cassette control command must first be given
to allow ECMA standard access. Then the cassettes can be ac-
cessed as labelled according to the Basic, Compact or Extended
system of labelling. For each of these labelling systems, there
are different access possiblities, which are described under
the I/0 monitor request (LKM DATA 1), where the standard I/0
facilities are also described. To enable ECMA standard access
the cassette tape must also have been premarked fqr one of the

three systems of labelling.
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6 Cassette. File Management Package

The Cassette File Management Package handles input/output
operatlions on cassette tapes according to the ECMA standards.
The package uses the three systems for data recording recom-
mended in the ECMA standards:the basic, the compact and the
extended labelling system.

The basic labelling system wuses tape marks (i.e. blocks
containing two characters of 8 zero bits) to del ait files,
tracks and volumes.

The compact and the extended labelling system use labels to
identify, characterize and delimit files, tracks and volumes.
For the compact labelling system a label is a 32-character
block, for the extended labelling system the label length

is 80 characters.

In all three systems , files may be recorded on a single
track, or split up in file sections recorded on consecutive
tracks. In the basic labelling system files must be recorded
on one or two tracks of one volume, in the compac® and the
extended labelling system files may be recorded on one or

more volumes.

The input/output operations of the Cassette File Management
Package are initiated by I/0 requests to the monitor for

the basic labelling system, and by I/0 requests or operator
control commands for the compact and the extended labelling
system. The I/0 requests are described in detail in chapter

8, the operator control commands in chapter 7.

The Cassette File Management Package can only be used for
those cassette drive units which have been specified as

'"CFM units' during system generation. Cassettes which are

to be used with the Cassette File Management Package must
have been premarked previously for one of the three label-
ling systems by means of the premark program. The premarking

procedure is described in part 9.



BASIC LABELLING SYSTEM

The basic labelling system can handle one or more files on
one volume.The system uses single tape marks to separate
files, and to indicate start of track and end of track, and
a double tape mark to indicate end of file. When a new file
is written after a file closed previously with a double tape
mark, the second of the two tape marks is erased, so the end
of file mark changes into a file separator.

The tape mark at the stert of a track is written when the
cassette is premarked for the basic labelling system, all

other tape marks must be written by the user program.

File structure

In the examples of file structuring shown below, a tape mark
is indicated by ¥, and a double tape mark by %¥X. Each box

represents one track of a volume.

One file on one track

¥  File A XX |

The file starts with a single tape mark indicating start of
track, and ends with a double tape mark, which indicates

end of file.

One file on two tracks

¥ rile A %] % File A XX |

When a file extends over the end of the first track of a

volume, the status 'end of tape' is sent to the user program
when the end of tape marker at the end of the track is detected.
The track must be closed with a single tape mark for intermediate
end of track. When track B has been loaded, the read/write

head is positioned after the first tape mark, and the read

or write operation can continue. The file must be closed

with a double tape mark, specifying end of file.
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More than one file on nme track
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.3 File A X File B .3.3 i

If one track contains more than one file, the files are
separated by a single tape mark. The track starts with a
single tape mark, and ends with a double tape mark, as in

the case of a single file on one track.

More than one file on two tracks

¥ File A ¥ File B X X File B %¥ File C XX

On a volume with more than one file on two tracks, the files
are separated by single tape marks. Track A must be terminated
with a single tape mark after the end of tape marker has been
detected. Track B starts with a single tape mark, and the

last file is closed with a double tape mark to indicate end

of file.

- Coincidence of end of file and end of tape

On each track, an end of tape marker indicates the end of the
track. If the end of tape marker is detected when the last
block of a file is written, the track must be terminated with

a single tape mark. After the tape mark already present at

the start of the next track, a double tape mark must be written
to indicate end of file. The resulting file structure is shown

below.

¥ File A x | | xxx |




If a new file is written on the second track, the last of
the three tape marks must be erased, so the second track will
start with one tape mark for intermediate start of track and

one file separator, as shown below.

X File A X .33 File B 3.3

COMPACT LABELLING SYSTEM

The compact labelling system can handle one ov more files
on one or more volumes. The system uses labels to identify
and recognize files, and to indicate end of track, end of
volume and end of file. Tape marks are used to separate

labels from file data and from other labels.

Label types

In the compact labelling system four label types are used:

- file header label (HDR)

- end of track label (ETR)
- end of volume label (EOV)
- end of file label (EOF)

The general layout of the four label types is shown in the
table on the next page.

In each label type, the label identifier is filled in by

the system. The volume identifier is copied from the first
file header label, written by the premark program. The user
has to specify the file identifier for the file header label,
for the other labels the file identifier is copied from the
file header label of the current file.

The system only recognizes the first 13 characters of the
label, the other fields must be handled by the user progranm.
The layout of the fields 14-32 as shown in the table 1is the

layout recommended in the ECMA standards.
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File header label

The file header label is used at the beginning of a file,
and at the beginning of a file section if the file is recorded
on more than one track.

A file header label can be written by means of the operator
control command WH (write file header 1abe1), or through an
I/0 request with order /23 (write header). The label identi-
fier is filled in by the system, the volume identifier is
copied from the first file header label of the volume, and
the file identifier field is filled with the file name
specified by the user in the control command or in a buffer
of which the address is specified in the I/0 request.

For files split up in a number of file section, the user
only has to specify the file identifier for the file header
label of the first file section. The file identifier for the
file header labels of the following file sections is copied

from the label at the beginning of the first file section.

To search a file header label,either the operator contrel
command SH (search file header label) or an I/0 request

with order /27 (search header) can be used.If the system

has been put in 'enable access for labels'mode by a previous-
ly issued I/0 request with order /29 (enable access for
1abels), the contents of the file header label are read into

the label buffer specified in that request.

End of track label

The end of track label indicates that the current file extends
over the end of track A of a volume. When during a write
operation the system recognizes the end of tape marker of
track A, the write operation is stopped temporarily, and the
system writes an end of track label. The label is filled by
the system with the proper label identifier, all other fields

are copied from the file header label of the current file.



character

sioal 160 field name length contents
1 label 1 '1' (/31) for HDR
identifier "3' (/33) for ETR
7" (/37) for EOV
N 9" (/39) for EOF
2-5 volume 4 volume name
N identifier
6-13 file 8 file name
identifier
14-15 file section 2 two-digit number,speci-
T E i fying the sequence number
of the file section
16-20 creation date 5 two-digit number speci-
fying the year, followed
by a three-digit number
for the day of the year
21-23 retention 3 three~digit number for the
period number of days the file
must be kept
24-27 block count 4 0000 for HDR
four-digit number for
ETR,EOV and EOF, equal to
the number of blocks in
the preceding file or
file section
28 data code 1 1
indicator
29 -32 reserved 4 m;;gé;géﬁvfor user appli- N

cations




After the end of track label has been written, the system
sends the message xx END, in which xx is the device address
of the cassette drive unit on which end of tape has been
detected, to the operator's typewriter. The write operation
of the user program continues when track B has been loaded.
If during a read operation the system detects an end of track
label, the message xx END is printed. The read operation

continues after track B has been loaded.

End of file label

The end of file label indicates end of data in a file.

An end of file label is written by means of an I/0 request
with order /22 (write end of file label). The label identi-
fier is filled in by the system, the volume identifier is
copied from the first file header label of the volume, and
the file identifier is copied from the file header label of
the current file. If the system runs in 'enable access for
labels' moede, the other fields of the end of file label are
filled with the contents of the label buffer.

The end of file label is preceded by a single tape mark,and
followed by a double tape mark. If a new file is added after
the end of file label, the second of the two tape marks is
erased.

When an end of file label is read, bit 15 of the software
status is set to 1. In 'enable access for labels' que, the

contents of the label are copied into the label buffer.

End of volume label

The end of volume label indicates that a file extends over
the end of track B of a volume.

An end of volume label is written when the system detects the
end of tape marker on track B during a write operation.

The write operation is stopped temporarily, the system writes

the end of volume label, and the message xx END is written on th

operator's typewriter. The system writes the proper label

identiefier, the other label fields are copied from the file

e



header label of the current file. The label is preceded by
a single tape mark, and followed by a double tape mark.
Control is given back to the user program when a new volume
has been loaded and is ready to receive data.

When an end of volume label is read, canly the message

xx END is printed. Reading of data continues whén a new

volume has been loaded.

File structure

The structuring of the files is handled by the Cassette

File Management Package, but the user must write the file
header label at the beginning of a file, and the end of file
label at the end.

In the examples of file structuring shown below, a tape mark
is indicated by ¥, each box represents one track of a volume,

and the labels are represented by the following mnemonics:

HDR -~ file header label
EOF -~ end of file label
ETR - end of track label
EOV - end of volume label

One file on one track

HDR % File A ¥ EOF XX

The file starts with a file header label, followed by a
single tape mark. The file is closed by an end of file label,
preceded by a single tape mark, and followed by a double tape

mark indicating end of data.

File A % EOF XX

HDR % File A ¥ ETR X ]ﬁDR .3

When a file extends over the end of a track, the file section
on the first track is closed with an end of track label. The
second file section starts with a copy of the file header

label, in which the file section number field can %e used to

specify the sequence number of the file section.



More than one file on one track
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LFDR .4 File A ¥ EOF X HDR X File B X EOF XX

When one track contains more than one file, each file starts
with a file header label and ends with an end of file label.
Only the last end of file label is followed by a double tape

mark.

More than one file on twe tracks

— — — — — — — — — — —— — — — — —

| HDR ¥ File A X EOF ¥ HDR ¥ File B X ETR X |

l HDR % File B X EOF ¥ HDR X File C X EOF XX‘

The first file, which is completely on track A, starts with
a file header label, and ends with an end of file label.
The first file section of the second file ends with an end
of track label, the second file section on track B starts
with a file header label, and it is closed with an end of
file label. The last file of the volume ends with an end of

file label followed by a double tape mark.

One file on more than one volume

HDR X File A ¥ ETR X HDR X% File A X EOV XX

[HDR ¥ File A % ETR X | |HDR ¥ File A X EOF XX |

When one file is recorded on more than one volume, each
track starts with a file header label. Track A of each
volume ends with an end of track label, track B of the first
volume ends with an end of volume label, and track B of the

second volume ends with an end of file label.
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More than one file on more than one volume
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]
HDR¥_File A XETR¥ llHDRK File A XEOFXHDRX File B XEOVEX

HDRX File B XETRX | |HDRX TFile B XEOFXHDRX File C XEOFXX]

When several files are recorded on more than one volume, each
file and each file section starts with a file header label.
Track A of each volume ends with an end of track label, track
B of the first volume with an end of volume label, and the
last file on the last volume is closed with an end of file

label, followed by a double tape mark.

If the end of tape marker is detected when the system is
writing the last block of a file,the track will be closed in
the normal way with an end of track label if it is track A,
or an end of volume label if it is track B. The message
xx END, in which xx is the device zddress of the cassette
drive unit, is printed on the operator's typewriter.

When the next track or volume has been loaded, the system
writes the file header label of the current file, followed

by a tape mark, and an end of file label preceded by a single
tape mark and followed by a double tape mark.

The resulting file structure for a single volume file will

be as shown below, for a multi-volume file the last data
block will be followed by an end of volume label and-a double

tape mark.

] HDR ¥ File A ¥ ETR X| |HDR XX EOF X¥

If the end of tape marker is detected when the system is
writing the end of file label after a file, the label will
be written completely, and the file will be closed with a

double tape mark.
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If the end of tape marker is detected when the system is
writing a file header label, or if a new file header label

is written on a track on which the end of tape marker was
detected when the end of file label of the preceding file

was written, the file header label will be followed by an

end of track label or an end of volume label. The file header
label and the end of track or end of volume label will be
separated by a double tape mark, indicating a file section

in which no data blocks are present. The next track starts
with a copy of the file header label.

The resulting file structure for the coincidence of beginning

of file and end of tape on track A and track B are shown below.

HDRX File A RXEOFXHDRXXETRX| |[HDRX File B XEOFXHDRXXEOVXX

HDR¥ File C KETR¥| |HDRE File C KEOFXX |

EXTENDED LABELLING SYSTEM

The extended labelling system can handle one or more files
on one or more volumes, in the same way as the compact
labelling system. The extensions to the compact labelling
system are the greater label length ( 80 characters instead
of 32), and two additional labels, the volume header label

and the start of track label.

Label types

In the extended labelling system six label types are used:
- file header label (HDR)
- end of track label (ETR)
- end of volume label (EOV)
- end of file label (EOF)
- volume header label (VOL)
- start of track label (STR)



The layouts of the file header label,

the end of track label,

the end of volume label and the end of file label are identical,

except for the label identifier.

labels is shown below.

The general layout of these

cg::?:;:i field name length contents
1-3 }abel' 3 HDR for file header label
LdenEisden ETR for end of track label
EOF for end of file label
EOV for end of volume label
4 label number 1 1 .
5-21 file identifier 17 file name
22-27 file set 6 file set name §
identifier i
28-31 file section 4 four~digit number, giving
L the sequence number of g
the file section B
32-35 file sequence 4 four-digit number speci- é
RISTERUSE. fying the sequence number g
S— - of the file in a file set |
36-39 generation T 4 four-digit number speci- g
Dumia fying the number of times i
___|the file has been created |
40-41 generation 2 two-digit number diétin— T
wexsdan. dumber guishing between file
versions within one
RPN creat i on A S o O AT M P St reotenD
42-47 creation date 6 one space character,a two- f
digit number for the year, !
and a three-digit number
for the day of the year ]
48-53 expiration date 6 same as above
54 accessibility 1 alphanumeric character,
indicating restrictions l
on file access, space
character if no restrictions.




character

pio e £ Lon field name length ' contents

55-60 block count 6 000000 for HDR
six-digit number for
ETR,EOF and EOV, speci-
fying the number of
blocks in the preceding

file or file section

61-73 system code 13 alphanumeric characters,
specifying the system
that recorded the file

74-80 reserved for 7 space characters

future standa-

rization

i

The layouts of the volume header label and the start of
track label are identical, except for the label identifier
and the track number. The general layout of these labels is

shown below.

character| field name length contents
position

1-3 label 3 VOL for volume header
Ldentifiex STR for start of track

4 label number 1 1
5-10 volume identi- 6 volume name

11 accesibility 1 same as in HDR,etc. _
12-37 reserved 26 ispace characters for VOL,§

' in STR cp.12=2 (track

38-51 owner 14 {owner name or identi-

identifier " .
(fication

52~79 reserved for P28 space characters

future stan-
darization !

80 label standard; 1 1 or 2, indicating the

version f version number of the

g ECMA standard.




In all the labels, only the fields containing the label
identifier, the label number , and the file or volume iden-
tifier are recognized by the system. The other fields must

be handled by the user program.

Volume header label

The volume header label is used at the beginning of track A
of a volume. The label is written by means of the premark
program, when a tape is premarked for the extended labelling
system. The label identifier field, the label number field
and the volume identifier field are filled with the data
specified during the premarking, all other fields are filled
with zeroes.

The label is read by the system when the cassette is loaded
into the cassette drive unit.

The volume header label must be followed immediately by a
file header label, without a tape mark separating the two
labels.

Start of track label

The start of track label is used at the beginning of track

B of a volume. The label is written by the premark program.

The label identifier, the label number and the volume iden-

tifier are filled with the data specified during the premar-
king, the other fields are filled with zeroes. The start of

track label is read and checked by the system when track

B of a volume is loaded.

The start of track label must be followed immediately by the
file header label of the next file section, without a tape

mark separating the labels.

File header label

The file header label is used at the beginning of a file or
file section. The label identifier field and the label number
field are handled by the system, the user has to supply only
the file identifiers The file header label is managed by the

system in the same way as for the compact labelling system.
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End of track_label

The end of track label indicates that the current file
extends over the end of track A of a volume. The label is
read and written in the same way as the end of track label

for the compact labelling system.

The end of file label indicates the end of data in a file.
The end of file label is read and written in the same way

as described in the section on the compact labelling system.

End of volume label

The end of volume label indicates that a file extends over
the end of a volume. The label is handled in the same way

as described in the section on the compact labelling system.

File structure

The file structure for the extended labelling system is
identical to the file structure for the compact labelling
system, except that track A of each volume starts with a

volume header label, and track B with a start of track label.

DYNAMIC CATALOGUE

For the compact and the extended labelling system the Cassette
File Management Package creates a dynamic catalogue, in which
the names of the files recorded on a single volume are stored.
The sequence of the file names in the dynamic catalogue
corresponds to the sequence of the files on the volume for
which the catalogue was created.

The file sequence stored in the dynamic catalogue enables the
monitor to search forward or backward for a file header label,
depending on the position of the tape at the read/write head,

and the position of the file on the tape.



. The dynamic catalogue is updated each time a search or write
header request or command is issued. Only the first six
characters of the file identifier are kept in the catalogue.
The file identifiers for a specific volume are erased when
the volume is reinitialized through a Write First Header

command.



7 | Operator Control Commands

If the operator communication package has not been included
in the monitor at system generation time, processing is car-
ried out according to the instructions in the program.

If it has been included, the operator has additional control
over program execution by means of a set of operator control
commands which are described in this and the following chap-

ter.

Control commands are entered via the operator's typewriter.
The operator initiates communication with the system by pres-
sing the INT button on the CPU control panel. This causes the
monitor to type out M: to which the operator replies with a
control command, followed by @ .

Each command consists of two characters to identify it, fol-

lowed by a space which is possibly followed by a number of

parameters. These parameters may be separated by spaces or
commas. Some parameters are optional.
Notes:

- The operator communication (OCOM) package is an optional
module. If this module is not included in the monitor,
the operator must take care not to press the INT button
on the CPU control panel, because then then the system will
issue a Halt instruction.

- Every numerical value in an operator control command is as-
sumed to be hexadecimal, whether it is preceded by a slash
(/) or not.

- If a message contains an error, the system types out the
message ER. In that case the operator may press the INT

button and try to enter the message again.

In the following paragraphs, the syntax and use of the avail-
able control commands are described, where Backus Normal Form
is used as the notation for the syntax description:

| means: oOr



r-, means: optional component; any or all items within these
brackets may be omitted, e.g. r+|:,<integer> could
be +{integerd, -{integer>, or (integerd

L J means: aiternative components; one of the items within these
brackets must be selected, e.g. t|j426 must be
either +426 or -426 ‘

¢ > means: these brackets contain a syntactical item

W means: space.
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The first five of the following control commands provide for

management of the cassette tapes according to ECMA standards.

They are part of the Operator Communication Package, but are

directly related with Cassette File Management(CFM), and there-

fore selected at sysgen only when CFM is selcted as well. They

WF (Write First Header)
WH (Write Header)

RN (Run Program)
SH (Search Header)
CF (Clear File Code).

WF

Syntax:

Use:

WRITE FIRST HEADER WF

WFL[</file coded,|[<file identifier>[,coptiond]]
where:

&/file code)consists of a slash (/) followed by 2
hexadecimal digits specifying the file code of the
cassette magnetic tape onto which the first header
must be written. Default value: /03 or the file
code used in the previous Cassette Control Command,
if any.

file identifier) is a string of not more than 8
alphanumeric characters, identifying the file which
will follow this header.

{option) is a string of not more than 19 alphanume-
ric characters containing information to be stored
in the fields of the file header label (see Labelling
System).

If neither ¢file identifierd nor (option) are speci-
fied in the command, the current cassette tape will
become a working cassette tape (see chapter 10 .

Note: Only the first 6 characters of the file identi-

By means of this command, the user can

reinitialize a cassette by writing a new file header

are:

label at the beginning of the cassette tape. The volume

identifier is preserved.

The cassette tape must first have been premarked for



All the names in the dynamic catalogue corresponding
to this cassette are erased.
Note: It is not possible to write a first header on

the system cassette tape.

Error messages:

WH

Szntax:

EROl: cassette tape not assigned as TL cassette

ERO6: 1I/0 error on tape

ERO7: incompatible tape system or unloaded cassette on <f.
ERO9: wrong command syntax.
WRITE HEADER WH

WHLJZ/file code>:'<fi1e identifier)fj(option§1

where:

{file code) consists of a slash (/) followed by 2
hexadecimal digits specifying the file code of the
cassette magnetic tape onto which the file header

must be written. Default value: the file code used
in the previous Cassette Control Command, if any, or
else /03.

€file identifier> is a string of alphanumeric charac-
ters identifying the file which will follow this
header. In the compact system of labelling, this string
may not be longer than 8 characters, in the extended
system of labelling this string may not be longer than
17 characters.

option) is a string of alphanumeric characters con-
taining information to be stored in the fields of the
file header label block (see Labelling System). 1In
the compact system of labelling this string may not

be longer than 19 characters, in the extended system
of labelling this string may not be longer tham 33
characters.

Default value: the fields of the file header label
are filled with zeros, except for the label, volume and
file identifier fields.

In the extended system of labelling ¢optiond repre-
sents the fields of the file header label starting



Use:

from character position 22 up to and including char-
acter position 54 (see layout of file header label
for extended system under Labelling System).

Note: Only the first 6 characters of the file identi-

— e m—— m— e S e e e e e e e e v e e e e e e e mem e e e e
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By means of this command the user can write a file
header label onto the cassette tépe identified by
¢file code), to identify a file which will be writ-
ten onto this cassette behind this file header label.
The system will look for the last file on this cassette
tape and write the file header label after its EOF.
This command can be given only for cassettes which
have been premarked for the compact or extended sys-
tems of labelling.

After the command WH the system is ready to accept the
write orders for the file opened by the new header.
All other orders compatible with the tape labelling
system will be accepted, except another WH command,
which will not be accepted until the file just opened
is closed with an EOF.

Note: If an end-of-tape marker is encountered while
the system is writing the file header label, the label
will be written, but the system will close the file as
an empty file and write an ETR (end-of-track) or EOV
(end-of-volume) label. A message END is then output
on the operator's typewriter and the user must change
the track or volume. The system will then execute

a new WH command and the correct status will be re-
turned to the user program or control command.

When the header is written, the dynamic catalogue is

updated with the new file identifier.

Error messages:

EROl: <cassette not assigned as TL cassette

ERO4: 1incorrect labelling

ERO5: file already catalogued or previous file not
yet closed with a write EOF

ERO6: I/0 error on tape



RN

Szntax:

Use:

ERO7: incompatible tape system
ERO9: wrong command syntax
END : ETR or EOV encountered on the tape:
- if current track is side A: change to side B

—1if current track is side B: load new cassette.

RUN PROGRAM ‘RNI

RNu E/file code;“:<name;

where:

file code)» consists of a slash(/) followed by 2

hexadecimal characters specifying the file code of
the cassette tape containing the program which must
be executed. Default value: the file code used in
the previous Cassette Control Command, if any, or
else /04.

<name) is a string of not more than 6 alphanumeric
characters identifying the program which must be

executed. Default value: the first file on the tape.

By means of this command the operator may start the
execution of the program specified in the command.

The system will search the file header containing

the program name specified, load the program and start
it. If the file header containing the name is not
found, an error message is sent.

The file code must have been assigned to a cassette
tape.

This command performs the function 'inhibit access for labels'.

Error messages:

ERO1: <cassette not assigned as TL cassette

ER0O6: I/0O error on tape

ERO7: incompatible tape system or unloaded cassette on <f.c.D
ERO8: unknown name

ER : 1loading impossible.

EC : erroneous cluster.



SH

Szntax:

Use:

SEARCH HEADER SH

SHuP/file code>“";<fi1e identifier;l

where:

<file code) consists of a slash (/) followed by 2
hexadecimal digits specifying the file code of the
cassette tape on which the file header label must be
searched. Default value: the file code used in the
previous cassette control command, if any, or else /Ol.
{file identifier) is a string of not more than 6
alphanumeric characters matching the first 6 charac-

thers of the file identifier in the file header label

which must be found. Default value: first file on the tape.

By means of this command the user can find a file cata-
logued on a cassette tape and préceded by the file
header label specified in the command.

When the system has found the file header, via the
dynamic catalogue, the tape is positioned after the
tape mark following the file header label and the
file will be accessible to the user.

After the SH command, the system is ready for a read
operation on the file. Attempts to write on the file
are rejected, unless this is the last file on which

a write operation had not yet been performed after it
had been opened by means of a WH command.

The SH command can be executed only for tapes labelled
in compact or extended mode.

Note: This command performs the Inhibit Access for

Label function (see I/0 monitor request).

Error messages:

EROl: cassette not assigned as TL cassette

ERO6: I/0 error on tape

ERO7: 1incompatible tape system or unloaded cassette on (f.

ERO0S8: unknown name

ERO9: wrong command syntax.
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CF

Syntax:

Use:

CLEAR FILE l CFi

CF urz/file code>|

where:

{file coded> consists of a slash (/) followed by 2
hexadecimal characters specifying the file code of
the cassette on which this command must be executed.
Default value: the file code used in the previous

Cassette Control Command, if any, or else /0l.

When, during a search, an End-0f-Volume or End-0f-
Track is encountered, this condition will be set in
the status in ECB word 4 and the user will be re-
quested to change track or volume. If this is not
wanted, i.e. if the search is to be abandoned, this
command can be used to erase this request and enable
the user to load a new cassette.

The logical file code tables related to the cleared
cassette will be erased and the status End-Of-File
Set will be returned in ECB4.

The command is therefore comparable to a Release
Device command.

A CF command implicitly performs an unlock function.

Error Messages:

EROl: cassette not assigned as TL cassette

ERO7: incompatible tape system or unloaded cassette on

ERO9: wrong command syntax.

f.

£s



Szntax:

Use:

ASSIGN FILE CODE lAS '

ASy</file code> , dev.named{dev,address>

where:

&/file code> consists of a slash (/) followed by 2
hexadecimal digits specifying the file code assigned
to the device specified by

<dev.namedl dev.addressD.

By means of this command a file code can be assigned
to a device, or a previously assigned file code can
be modified.

Note for cassettes:

During the COMGEN phase of system generation the user
can specify, under the question CFM UNITS, the

cassette units on which he wants to do I/0O operations
according to the ECMA standards, by specifying them
with the device name TL. If he has not given a file code
to these upnits under the question SPECIFY FILE CODES or
wants to modify them, he can use this AS command.

If no CFM UNITS were specified, TK must be used as the
device name in the AS command. It is not possible to
give both device names (TL and TK) to the same unit.

If the user wants to change the access mode on a CFM
unit from ECMA to standard I/O access or vice versa,

he can do this by AS command also.

If an assignment is given as TL for a previous TK unit,
or vice versa, an unlock function is performed.

The assign function must be performed before the cas-
sette tape is loaded into the drive. If the assignment
is done after the cassette has been loaded, the user
must push the (black) load button on the drive, take out
the cassette, push the load button again and put the
cassette back in; the cassette will then be rewound and

the new identification sequence will be started.



[a]

Syntax:

Use:

DM

Syntax:

Use:

Example:

HD

Syntax:

Use:

ABORT A PROGRAM

AB
This message can be given to terminate a program
before its normal end.

All buffers are deallocated.

DUMP MEMORY DM

DMu<addressi>ucaddress2>

This message produces a hexade:imal dump on the
standard listing output device ‘in full lines, so
that <addressl) and (address2)» are included.

Each address consists of up to 4 hexadecimal charac-
ters.

DM 0002 0004 ,

causes a full line to be listed of the values

contained at addresses 0000 to OOOE inclusive.

HALT DUMP HD

HD

This message is used to terminate a memory dump
before it reaches its specified end. This can be
useful, for example, if the dump is being output on
the typewrieéer, a slow device for large scale output,

and continuation of the dump becomes unnecessary.

LOAD A PROGRAM LD

LDulZ value;l

This message is used to lcad a pregram into memory.
It is loaded from the standard object input device.
(value): displacement value (in hexadecimal) rela-
tive to the beginning address of the user area. If
specified, the program is loaded ¢valued characters
after the beginning of the user area.

When a program is loaded, its identification, loading

address and length are printed on the typewriter.



MC MANUAL DEVICE CONTROL MC

Syntax: MCu{file codedu<software order)FL(repeat factor;]
Use: This message is given when the operator wishes to

perform a manual operation on a magnetic tape de-
vice.

Lfile coded is the file code assigned to the de-
vice, consisting of 2 hexadecimal characters.
{software order) consists of 2 hexadecimal charac-

ters with the following significance:

16: skip forward to EOF mark

22 write EOF mark

24 write EOV mark

26: write EOS mark

31: rewind to load point

33: backspace one block

34: space one block forward'(not allowed for

cassette)
36: skip backwards to EOF
38: unlock
{repeat factor> allows to have the required function
performed as many times as specified here, with only
one MC message.
Example: MC 15 33
The device with file code 15 is to backspace one

block.

PAUSE '

Szntagi PS

Use: To temporarily stop the processing of the program.

To restart it the operator must type RS.

RELEASE DEVICE

Syntax: RDiyy<device addressd>
Use: Following an unsuccessful I/0 operation, the monitor

may type out a PU error message.

In that case the operator may give the RD command



Syntax:

Use:

Example:

]

Syntax:

Use:

Examgle:

if he wishes to release the operation from the device
which the error occurred.

<address>» is the physical address of the device to

be released, in 2 hexadecimal characters.

Control is returned to the user with the status in

the ECB.

RESTART A PROGRAM

RSE;(new A7;,

To restart a program stopped temporarily by a PS
command or a Pause monitor request.

If the program has been stopped by a monitor re-
quest, it can be restarted with a new value in regis-
ter A7.

RS 81E

The program which was stopped by a Pause monitor re-
quest, is to be restarted with the value /08IE in

register A7.

RETRY I/0 OPERATION RY

RYii<device address>

Following an unsuccessful I/0 operation, the moni-
tor may‘type a PU error message.

The operator may then type the RY command to retry
the operation after taking any necessary steps.

€addressD>: the physical device address (2 hexade-

on

cimal characters) where the operation has to be retried.

If the operation is now successful, control is returned

to the user with the status in the ECB, otherwise the
monitor will type out a new error message if another
retry 1is possible.

RY 02

Retry the last I/0 operation on the device with phy-

sical address 02.



Syntax:

Use:

Syntax:

Use:

Example:

START A PROGRAM

ST

To activate the last loaded program.

WRITE INTO MEMORY
WML:<address>u<va1uel>FL<value2> ....u(yaluen;]

This message can be used to correct one or more memo-
ry locations.

address® is the first address to be altered (up to

4 hexadecimal characters).

{valuel> to (valuen) are values to be entered in the
memory locations starting at <addressd», i.e.

<valuel)» is placed in <address>

¢value2> is placed in <address> plus 2.

WM 4FE 44F 3FE4

The value /44F is placed in memory location /4FE

The value /3FE4 is placed in memory location /500.
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8 Monitor Requests

The user program can request the monitor to execute certain
functions. A request takes the form of an LKM (Link to Monitor)
instruction followed by a DATA directive.

The directive has a number as operand which specifies the func-
tion to be executed. If this number is negative, the user is schedu-
ling a label on completion of the request.

Preceding a request, certain parameters may need to be loaded

into the A7 and A8 registers.

After the monitor has processed the request it loads a returnmn code
in the A7 register. 1If the requested module is not available, A7
is always -1.

The following requests are available:

DATA Request Page

operand
1 Input/Output 1.54
2 Wait for an Event 1.60
3 Exit 1.61
4 Get Buffer 1.62
5 Release Buffer 1.64
6 Pause 1.65
7 Keep Control on Abort Condition 1.66

Note: It is possible to attach a scheduled label to a monitor

request. For details, see chapter 4, Programming.



1/0 REQUEST

Calling Sequence

LDK A7,CODE
LDKL A8,ECBADR
LKM

DATA 1

Use
The user can ask the system to start a particular I/0 operation

on a peripheral device. _
Register A7 is loaded with a CODE specifying the details of the

I1/0 function, as follows:

bit 7 8 9 10 15
W IR ORDER AT

W and R specify the mode of operation:

W = 1: the requesting program wants to wait for the completion of
the requested I/O operation. Only after completion of the
requested function, will the return to the calling program
take place.

W = 0: a return to the calling program will be made as soon as the
transfer has been initiated. The program will give a Wait
request later on for synchronization.

R = 1: the program itself will process any abnormal condition con-
cerning the requested operation (possible only with Basic
Read/Write). The system will return the hardware status in

ECB word 4. No retry is possible.

=e]
]
o

any abnormal conditions will be processed by the system.

The software status is returned in ECB word 4.

ORDER specifies which I/0 function is required, by giving one of

the following hexadecimal values:



There are a number of I/0O orders. For devices other than cas-

sette, they are handled by the Standard I/0 Package. For cas-

settes, they are handled either by the Standard I/0 Package or
by the Cassette File Management Package, depending on whether
the cassette drive used has been declared as CFM UNIT (TL) or

not, i.e. TL: Cassette File Management Package
TK: Standard I/0 Package.

(See also the AS control command.)

The following orders are handled by the Standard I/O Package:

-For cassettes and other devices:

/01: Basic Read

/05: Basic Write
For Basic I/0 requests the system does not provide for
character checking or data conversion, only for control
command initialization and end of operation signals.

/02: Standard Read

/06: Standard Write
Standard (ASCII) I/O requests provide, by means of stan-
dard conversions, for special features such as error
control characters, conversion from external code to
internal ASCII and vice versa.

/08: Object Write 8+8
Object Write requests provide, by means of standard con-
versions, fcr special features such as error control
characters, checksum and data conversion from 8+8 punched
tape format to internal format.

/16: Skip forward up to tape mark

/22: Write tape mark / Write EOF

/24: Write EOV (End-Of-Volume) Label

/26: Write EOS block

/31: Rewind to load point

/33: Skip backward one block

/36: Search backward for tape mark

/38: Unlock

-For devices other than cassette:
/14: Read up to EOS
/34: Space one block forward



The following orders for cassette are accepted by the Cassette

File Management Package, where a difference exists for the dif-

ferent types of ECMA standard labelling used:

BASIC COMPACT or EXTENDED
LABELLING SYSTEM LABELLING SYSTEM
/01: Basic Read /01: Basic Read
/02: Standard ASCII Read /02: Standard ASCII Read
/05: Basic Write /05: Basic Write
/06: Standard ASCII Write /06: Standard ASCII Write
/08: Object Write 8+8 /08: Object Write 8+8
/16: Skip forward to tape
mark
/21: Get type of Latelling
/22: Write tape mark /22: Write EOF 1label
/23: Write File Header
label
/26: Write EOS block /26: Write EOS block
/27: Search File Header
label
/29: Enable access for
labels
/2A: Inhibit access for
labels
/31: Rewind to load point /31: Rewind file

/33: Skip backward one block /33: Skip backward one block

/36: Search backward for /36: Search for first file
tape mark .

/37: Search for next File
Header label

/38: Unlock /38: Unlock

Details on the functions of these I/0 orders, relative to the
various devices on which they can be used, are given in

Appendix B.



The Event Control Block, of which the address must have been loaded

into the A8 register, has the following format:

0 7 8 15
Y/X EVENT CHARACTER FILE CODE WORD O
X BUFFER ADDRESS WORD 1
X REQUIRED LENGTH WORD 2
Y EFFECTIVE LENGTH WORD 3
Y STATUS WORD WORD 4
X TABULATION TABLE ADDRESS WORD 5

X: these words must be filled by the user

Y: these words are filled by the monitor

where:

WORD O: event character:
bit O = 1: end of operation has occurred for the ECB.
The other bits remain unused.

WORD 1: address of the user buffer

WORD 2: requested length to be read or written, in words (basic
read on card reader) or characters (other devices). The
first charécter is always the character given by the buffer

address. For standard write on typewriter or line printer,
two characters must be added, at the beginning of the

buffer.

Note: ]f' magnetic tape or cassette tape handling orders are given in this mon-

itor request (/16 and /31 to /38), it may be useful to make a separate
ECB for these orders, as in these cases only ECB word 0 is important
(file code). The contents of ECB1 and 2 are then irrclevant. but must be
unequal to zero.

WORD 3: effective length which has been transmitted, in words
(basic read on card reader) or characters (others). Stored
here by the monitor upon completion of the I/O operation.

WORD 4: status word, stored here by the monitor upon completion of
the requested I/0 operation.

There are three types of Status word:

- hardware status (see Appendix E)

- software status for successfully completed I/O operations
(see Software Status A below)

- software status for unsuccessful I/0 operations due to an

error in the calling sequence (see Software Status B below).
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For Basic orders, the status is given as follows:

- operation successful: bit 0 = 0, the other bits contain the
hardware status.

- operation not successful, due to error in calling sequence:
bit 0 = 1, the other bits contain Software Status B.

For the other orders, the status is given as follows:

- operation successful: bit 0 = 0, the other bits contain
Software Status A.

- operation not successful, retry impossible:
bit 0 = I, bit I = 0, bits 2 to 15 contain the hardware status.

- error detected in calling sequence:

bit 0 = 1, bit I = 1, the other bits contain Software Status B.
SOFTWARE STATUS A (operation successful, bit 0 = 0)

bit 6 = 1: CFM: unknown file header label

bit 7 = 1: CFM: no data on cassette

bit 8 = 1: CFM: wrong labelling
Standard I/0: End - Of-Volume

bit 9 = 1: CFM: end of file set
Standard I/0: End-Of-Tape

bit 10= 1: Standard I/0: beginning of tape

bit 11= 1: Standard I/0: end of input medium

bit 12= 1: Standard I/O: incorrect length requested
or checksum error

bit 13= 1: Standard I/0: illegal character code

bit 14= 1: an EOS mark has been read

bit 15= 1: an EOF mark has been read

SOTWARE STATUS B (error in calling sequence, bit O=bit 1= 0

bit 8 = 1: I/f0 request incompatible with file status
(for a read request this means that the file
has not been opened by a search header or-
der, for a write request it means that the
file has not been opened by a write header
order).

bit 11 = 1: function is unknown or not compatible with
the device

“bit 12 = 1: illegal buffer size

bit 13 = 1: illegal buffer address

bit 14 = 1: device is attached to another program.

bit 15 = 1: an illegal file code has been used.
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WORD 5: this word is used by the user to store
the tabulation table address in the case of a standard
read operation on ASR or punched tape equipment. This
tabulation table has the following format.

Number of Tackets First Tacket
Second Tacket Third Tacket

The tackets indicate an absolute position in the print
line. Characters up to the following tacket are filled
with blanks.

Example:
3 10
20 30

Input line: LABEL \OPER \ OPERAND \ COMMENT

Line in buffer:

LABELu uwi OPERU UL LULUOPERAND 4y 1 JCOMMENT

1 10 20 30

At completion of the input, the buffer is filled with
spaces, but the returned length is the length effectively
entered and stored, including the spaces replacing the
tabulation codes (\).

Note: If word 5 is used for tabulation, the required
length in word 2 must contain both the characters and
the blanks in the tackets, i.e. for the above example

word 2 must be filled with 36.



WAIT FOR AN EVENT

Calling Sequence

LDKL A8,ECBADR
LKM
DATA 2

where:

ECBADR gives the address of the Event Control Block (see I/0 re-
quests). The first character of the ECB is the event character.
If the first bit of this character is set to 1, the event has been

completed.

Use

This request causes a program to stop and wait for the completion
of an event which has to take place in another program (user or
system). If the event has occurred, the dispatcher returns control
to the requesting program. If the event has not occurred, the pro-
gram is put in wait state, to be restarted when the event has

occurred.

Note:

It is recommended not to use a Wait request inside a scheduled
label routine, as this causes the whole program to be blocked tem-

porarily.



EXIT

Calling Sequence

This request is used to specify the end of a program. The program
exit is effected after completion of all I/0 operations and after
all labels, .if any, have been scheduled. A scheduled label exit
passes control to the next scheduled label, if one is present,

otherwise control passes to the main program.



GET BUFFER REQUEST

Calling Sequence

LDK A7, LENGTH
LKM
DATA 4

where:

LENGTH is the length, in characters, to be allocated to the buffer

area (maximum 32k characters):

0 1 15
X

Bit 0 is not taken into account.
If O is loaded into A7, the monitor will return

the highest memory address in A7.

If the memory size is 32k, O will be returned in A7.

Use

By means of this request, the user can allocate a memory area for

temporary use, in the dynamic memory allocation area.

When the allocation is made, a control block is created by the
system at the beginning of the allocated area. This block will

contain a chaining link and the o0ld contents of the A14 register:

Chaining Link } Contr011
A1 t block |
0ld 4 Contents ock | Allocated
Required? Buffer
New A14 3 |
contents length |
etc. J

The user must not destroy this control block

Upon completion of the request, the system responds as follows:



A7

Al14:

O:
1

the buffer is allocated
there is no memory space available (bit O in LENGTH = O)

contains the address of the fourth word of the allocated
buffer, so that, as soon as the buffer is allocated, the
user may give a Call Function instruction with the A14

register without having to update the A14 register first.

However, the user must then provide for stack handling.



RELEASE BUFFER REQUEST

Caelling Sequence

LDKL  A14, BUFADR
LKM

iP}TA 5

where:

BUFADR points to the second word in the buffer as given in register
A14 after the Get Buffer request.

Use

To release the memory space previously reserved by a Get Buffer re-
quest. The A14 register is reloaded with the value it contained
before the Get Buffer request was made. |

The system responds as follows:

AT = O: the memory space is released.

If the A14 pointer is incorrect, or if the buffer area has been de-
stroyed, the system issues a Halt.



PAUSE

Calling Sequence

LDK  A7,MESLGT
LDKL A8,MESBLK
LKM

DATA 6

where:

MESLGT is a constant, specifying the length of a message which the
program may output on being put in Pause state (in characters).
MESBLK is the address of a message block containing the message to

be output.

Use

This request causes a temporary halt of the running program. It is
put in wait state and, if specified, a message is printed out on
the operator's typewriter. The program can be restarted only by an
operator control message RS. When the program is restarted, it may
be given an additional parameter in register A7 (see RS operator

control message).

Notes:
- It is very useful if the user mentions, in the output message,
that the program now is in pause state.

-~ The message must start with a control character.



KEEP CONTROL ON ABORT CONDITION

Calling Sequence:

LDKL A7,PARAM
LDKL A8,LABADR
LKM

DATA 7

where:

LABADR is the address of a -user label to be scheduled on abort.
PARAM is the address of a 3-word block which will receive the par-
ameters of the abort condition. It has the following format:

Abort Code | O
Aborted PSW
Aborted Address (40) | 2

where:

- the abort code has the same meaning as in the regular AB abort
message.

- word 1 gives the PSW of the aborted program.

- word 2 gives the address where the abort took place (register

A0 contents).

Use

By means of this request the user can himself handle abort con-
ditions, i.e. his own routine replaces the abort handling of the
monitor. Thus, the program will not be declared aborted by the
monitor, but control will be transferred normally to the user
routine attached to this request (register A8). The parameter of
the abort condition will be placed in a 3-word block and, accord-
ing to the returned parameters, the user routine can take action.
This request is to be given once in a program, at the point from
where the user wants control over any abort conditions, so mostly

at the beginning of the user program. It is usable only once, so



if an abort takes place and the program is restarted, the request

has to be given again. When a user decides that, at a certain

point in his program, he wants to return to regular abort handl-

ing by the monitor, he may do so by provoking an ‘'artificial!

abort.

The abort code returned in the PARAM block may be one of_the

following:

01: simulated routine save area overflow

02: non-available instruction used

04: buffer area destroyed or block was bigger than 16k words
05: label could not be scheduled

Note:

An operator abort (AB) can never be blocked.
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9 System Messages

System messages are printed by the monitor on the operator's
typewriter. For monitors in which the operator communication
package has not been included, no messages are printed, but
when abort and exit conditions arise, the P-register halts

at a specific address.

Error in Operator Command

format: ER

meaning: the operator command contains an error. The ope-
rator must push the INT button and retype the mes-

sage.

Errors in Cassette Control Commands
ER: loading impossible (RN command)
EROl: cassette tape not assigned (WF, WH, RN, SH and CF commands)
ERO4 : incorrect labelling (WH command)
ERO5: file already catalogued / previous file has not yet been
closed with an EOF (WH command)
ERO06: I/0 error on tape (WF, WH, RN and SH commands)
ERO7: 1incompatible tape system (WF, RN, SH and CF commands)
ER08: wunknown name (RN, SH commands)
ER09: wrong command syntax (WF, SH and CF commands)
XX END: END, ETR or EOV detected on tape XX (WH command)
Abort
format: ABORTy ¢ codepyCaddress>
meaning: an error has been encountered and the program has
been aborted.
(coded may be : 01: simulation routine save area
overflow
02: illegal instruction
04: buffer area destroyved or block
was bigger than 32k
05: label could not be scheduled
06: operator abort

<address) is the address at which the abort occurred.



Erroneous Cluster

format:

meaning:

an erroneous cluster has been encountered on punched

tape. Program loading stops.

End of File

— — — — —

format:

meaning:

meaning:

format:

meaning:

the loader has read the en-of-file record and stops

loading.

:EOSyu< address>
the loader has read the end-of-segment record.
{address)®» is the address of the first free location

afrer the loaded program.

This message is printed when execution of a program

is completed.

Program Identification

format:

meaning:

IDENTu ¢ program name)uaddress>

the loader has read the program identification
{program name® is the name given in the IDENT instruc-
tion.

<address)® is the start address of the loaded program.

No Start Address

meaning:

gvgrglgw
format:

meaning:

no start address was specified in the END/START clus-
ter (record type 7. See Appendix). The program can

not be executed.

ov

Insufficient memory available. Program loading stops.



Peripheral Device Error

format: PUuDevice name and addressP)u<hardware status>uRf1

meaning: a failure has been detected on a peripheral device.
RY is printed if a retry is possible. ( See opera-
tor commandﬂ.
If the operator releases the operation on the device
(RD operator command), the system will consider the
I/0 operation completed and control will be returned

to the user.

The <hardware status) can be found in Appendix E.

Input/Qutput Error

format: I/0 ERROR,{device name and addressd>u<hardware status)

meaning: an error has occurred during an I/0 operation on the
device specified (e.g. throughput error, data fault),
in connection with an MC operator command.

The hardware status can be found in the Appendix.

— — — — — — S m— - - m— - — — —

XX E OA: unknown type of labelling

XX E 06: 1I/0 error on tape

XX E 03: bad volume or track loaded

XX E OB: impossible to load cassette because a Retry command
has been given for it. The user must:

- release the device: M: RD TKXX
- and reload the cassette.

XX is the device address of the drive containing the erroneous cassette

E 02
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10 Operation

THE CASSETTE TAPE DRIVE UNIT

The cassette tape drive units are mounted in an equipment shelf
together with a control unit. The shelf may contain up to
three drives, all of which are controlled by the same control
unit which may be connected to the Programmed Channel or to

the I/0 Processor.

Controls and Indicators

L) = o - o k]

=10 ][00 | [=0% 5

3

For each cassette drive the following controls and indicators

exist on the front panel of the cassette drive and on the

panel of the equipment shelf:

- "lock' lamp (1) : a white light which goes on when a cas-
sette is inserted and locked into posi-
tion inside the unit. This light remains
on as long as the drive is locked.

- retrieval knob (2): this is a cassette release knob which must
be pressed to retrieve a cassette from the
drive unit. The retrieval knob is locked
during the time a lock signal is fed to
the unit from the external equiﬁment and
also during a rewind operation to prevent
the cassette from being removed.

~ load button (3) : this is a black button located above the
right hand corner of the drive unit. It
must be pushed before a cassette is insertecd.
When the cassette is locked into position,
the lock lamp goes on and the retrieval
knob is locked.

If a cassette must be removed, the load
button must first be pushed, extinguishing
the lock lamp and releasing the retrieval

knob.



- orange lamp (4) : this light is always on when a cassette
drive is empty. When a cassette has been
inserted into a drive unit, it goes on

during rewind, read and write operations.

The Cassette

The cassette has an A-side and a B-side corresponding to the
tape A-track or B-track. The side inserted uppermost in the
drive unit is the side in use. It is usual to start with the
A-side first. 1In either case however, the unit detects which
side of the cassette is uppermost by means of an asymmetrically

positioned cut-out in the back of the cassette.

In the back edge of the cassette are two symmetrical cut-outs

into which (red) write-enable plugs are normally fitted. The
cut-out which is furthest away from the 'A' or 'B' marked on

the cassette corresponds to the relevant track or side (see

figure below). If a write-enable plug is not fitted to a cut-out,
then the information contained on the corresponding track of the
tape can not be accidentally erased. The plugs have no in-

fluence on the read process.

WRITE ENABLE PLUG A-TRACK

Lecading a Cassette

With the unit switched on, load a cassette as follows:

- if required, fit a write-enable plug in the cut-out on the
cassette, corresponding to the side to be used.

- push the black load button; the orange light now goes out.

- with the side to be used uppermost, load the cassette into
the cassette slot with the thickest part of the cassette cor-

responding to the widest part of the slot.
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~ when the cassette has been inserted sufficiently far, the
cassette holder will automatically bring the cassette into
the correct position. The white lock lamp now goes on and
the retrieval knob is locked.

- the unit will now operate automatically under the control
of the computer. When it is in operation, the orange lamp

will be on.

Removing a Cassette

A cassette can be removed orly wheun the lock lamp is extinguished
and the retrieval buttoa unlocked. This can be done either

by pushing the black load button or by operator command via

the typewriter (MC command with order 38). After this, the
retrieval knob must be pressed, which will cause the cassette

to be 2jected from the cassette slot under spring action suf-
ficiently far for the final removal to be accomplished by

hand. When the cassette has been removed, the orange light

will gc on again.

Types_of cassette

System Cassette

The cassette tape which contains, as its first file, the IPL

+ Monitor is called the system cassette.

The data on the system cassette are always recorded with the
Compact system of labelling (see chapter 6).

The system cassette is the only cassette handled by the Cassette
File Management Package which does not have a File Header Label
(HDR) or Volume Header Label (VOL) at its beginning.

The system cassette is created during system generation, when

the IPL and monitor are recorded on it. (It is also possible

to premark a cassette as system cassette and copy a monitor on

it by means of the Update Package.)

When the monitor has been loaded from the tape into memory, the
cassette can be removed and another one put in its place, unless
the system tape also contains the system processors and these are
going to be used, in which case the cassette must be taken out after

monitor loading and put back into the drive, after which the pro-

cessors can be searched.



Nser_Tape

All cassette tapes onto which data are recorded according to
ECMA standards are called user tapes.

When a cassette is loaded, the system immediately checks it

to see according to which ECMA standard the tape must be used.
This information has been put on the tape by the Premark pro-
gram. All I/0 operations for that tape will then be done ac-

cording to the standard specified for it.

Working Cassette

The working cassette is a cassette using the compact system

of labelling and capable of storing only one single file: a
working file.

A working cassette is declared as such when the cassette is
premarked or by means of the cassette control command Write
First Header (WF). ‘

For Read operations it is not necessary to give a Search Header
command before starting the read, because the system automatically
rewinds the cassette tape when it is loaded or when an EOF
label is read.

For Write operations it is not necessary to give a Write Header
command before starting to write, because the write operation
is automatically started at the beginning of the file. When
the cassette is loaded, the tape is implicitly rewound; this

is also done when an EOF is written.

LOADING PROCEDURES

Three types of cassette can be loaded:
- system cassette
—- user cassettes

- working cassettes

When a cassette is loaded, a ready interrupt starts the identifi-
cation routine which reads the first block recorded on the tape.
This block contains information about the type of labelling used
for the cassette, which is printed out on the typewriter, along
with the device address of the drive into which the cassette has

been loaded. For a cassette on which the compact labelling



system is used, for example, it may print: 15 C::VOL9, indicating
that a cassette with compact labelling has been loaded into drive
15 and that its volume name, given during Premark, is VOL9Y.

For Basic Labelling a B is printed and for Extended Labelling

an E is printed, e.g. 15 E::CAND, where CAND is the volume identi-

fier.

Note: When the system cassette is loaded, C::SYST is printed

out on the typewriter.

Loading Bootstrap, IPL and Monitor

The bootstrap can be loaded in one of two ways, depending on
whether the optional ROM bootstrap is included in the system
or not.

If the ROM bootstrap is included, which is highly recommended,

the procedure is as follows:

- switch on the CPU
- push the system cassette into the drive with file code 01
with side A up, after having pushed the black load button

- wait until the cassette has been rewound

- set up the device parameters on the toggle switches on the

CPU control panel, as follows:

where:

bit 0 =0: no punched tape used or, if used format is 8+8
=}1: punched tape format is 4 x 4
bit 1 =0: the device used is not a disc
=1: the device used is a disc
bit 2 : used only if bit 1 = 1
=0: the disc used is a fixed-head disc
=1: the disc used is a moving-head disc
bit 3 =0: the device is connected to the I/0 processor
=]: the device is connected to the programmed channel
bits 4 to 7 are used to qualify the CIO Start command sent by
the bootstrap and are transferred to the addressed

control unit on lines BIO 12 to 15 when required



bit 8 =0: the control unit involved is a single device control

unit

=1: the control unit involved is a multiple device
control unit

bit 9§ =1: the disc used is an X1215 disc (P824)

bits 10 to 15 contain the device address

0 0 O 0 0 1 1 1 1 0 O 0| O 1 0 1
(hexadecimal 0785)
This indicates that the IPL must be loaded from

the device with address 05: a cassette tape drive
(on multiple device control unit) connected to the

I/0 processor.

then push the MC button on the CPU control panel

push the IPL button

the bootstrap is now loaded into memory which immediately

starts reading and loading the IPL from the device specified

on the toggle switches, i.e. a cassette drive

when the IPL has been loaded into memory, it outputs the message:

OBJECT TAPE ON READER. THINK OF BASE!
if the IPL contains a Halt.

If it does not contain a Halt, it continues automatically and
loads the monitor. 1If it has stopped after output of the

message, and the monitor is to be loaded, which is on the cassette
immediately following the IPL, the user must push the RUN button

to have the monitor loaded into memory:

the monitor name and start address are output as follows:
IDENT XXXX

When loading is terminated,

tEOS XXXX

:EOF

is output, XXXX being the first free address after the

monitor in memory.

the monitor is now ready for use and when the INT button
on the control panel is pushed, it types out
M:

and waits for the user to type in a command.
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When the ROM bootstrap is not included in the system, the pro-
cedure is as follows:
- switch on the CPU

- load the bootstrap into the first 64 memory locations manually,
by means of the toggle switches and the Load Memory button

on the control panel. The 64 bootstrap values can be found
in Appendix F.

= check by reading these locations out

= put the system tape cassette in the drive with file code 0l
and wait until it has been rewound

- push the MC button

= push the RUN button

- now the IPL is loaded, which will then load the monitor.

Loading and Running Programs

When the monitor has been loaded, including the operator com-

l;ackage, the user may type in commands after he

munication
has pushed the INT button on the CPU panel. When this is done

the system types out

M:

and waits for the user to type in a command.

To load and start an object program, for example a processor,

the user can type in the command RN. If the program is on the
device assigned to file code 04 (standard load file cod@ it
suffices to type RN (program name) , unless an other file code

was used in a previous cassette control command, in which case

that file code becomes the default wvalue. In any case, it is
possible to load the program from any cassette unit, as long as the
file code is specified. The RN command performs a search header,
load and start function. This implies that the user may also

give an SH, LD and ST command successively, for programs in

load module format on cassette tape.

For programs on other devices, the user must position the pro-

gram to be loaded correctly on the reading device, e.g. tape
reader, magnetic tape, and then give LD and ST commands suc-

cessively to load and start the program.
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PART 2 ASSEMBLY LANGUAGE
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Introduction

This part contains a description of the Assembly Language. In this description
it is made clear how the programmer can write his programs using the
instructions of the P852M Instruction Set as well as the directives which guide
the assembly process when the program is input to the Assembler.

Programs for the P852M computers are written in a symbolic language closely
related to the machine code. Each statement (or line) of the program relates to
a single machine instruction or to a data item to be taken into account by an
instruction.

To write programs in the Assembly Language, the user should be familiar with
the syntax of the instructions, which are devided in the following main groups:

— Load and Store instructions

— Arithmetic instructions

— Logical instructions

— Character handling instructions
— Branch instructions

— Shift instructions

— Control instructions

— Input/Output instructions

Programming in Assembly Language requires certain rules to be acceptable to
the Assembler.

A source program may consist of one or more modules each of which starts
with an identification IDENT and terminates with an END (see directives). The
whole source program must be terminated by an “End Of File” mark (:EOF).

NOTE: If a source program consists of several modules the modules need not
be separated by :EOF marks but by :EOS marks (End Of Segment).

Each module of a program consists of a number of characters grouped into
lines and each statement in a module is made up of the following characters:

Letters: A to Z inclusive
Digits: 0 to 9 inclusive

Delimiters: +  plus
— minus
asterisk
equal
apostrophe
L comma
blank
slash
( left parenthesis
) right parenthesis
period
colon

fl ¥
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Location counter

The Assembler maintains a location counter which is a software counter used
to assign a relative or absolute memory address to program elements. The
location counter starts with a relative value equal to zero, or it starts at an
absolute address defined by the AORG directive, at the beginning of an
assembly. The value of the counter is incremented by 2 or a multiple of 2
depending on the kind of instruction given.

The current value of the location counter is referred to by an x in the operand
field (see below). In absolute program sections * has an absolute value. In that
case the value is incremented in the normal way and the value may be changed
by a RES or RORG directive.

The location counter may take neither a negative relative value nor an odd
value.

Symbols

A symbol is a character or a string of characters used to represent addresses or
values. Symbols may appear in the label field as well as in the operand field of
a statement.

Their syntax is the same as for the label (see under label field). Some symbols
are predefined and have a special meaning for the Assembler e.g. * indicates
the current value of the location counter, P is the instruction counter etc.



Syntax description

The following symbols are used to define the syntax of the P852M Assembly

Language.

< > to enclose syntactic items

| the vertical stroke has the meaning of or

== is composed of

[ 1]
L

— space

the syntactic items between these brackets may be omitted
select one of the items between these brackets

The following list contains the definition of all items used.

<statement >

<label >
<operation code >

<operand >

<comments >
<identifier >

< mnemonic >
<S>
(<cnd>)

< numerical
condition value >
< condition
mnemonic >

<L>
*
<directive >

<DATA defined
hexa constant>
<module name >
<symbol >

< predefined expression >
<entry point name >
<external >

< common-field

definition list>

<common field definition>
<common field name >
<common field length>

<internal symbol list>

<internal symbol >
<field definition >

[ <label >1_ <operation

code >[ <operand > ][ <com-

ments > ][* < comments > ]

<identifier >

< mnemonic >[S|(<cnd >)|L]
[*]<directive >
[+]—T<term>[+|—]<-term>
[+]—=]1<term>

<characters > |x < characters >

<letter >| <identifier > <let-

ter >| <identifier > <digit >| <identifier >
< letters representing operation code >

< store indicator >

<numerical condition value >|<condition
mnemonic >

0|12|3|4/5/6|7

Z|P|N|O|E|G|L|A|U|INA|
NRINZINPINE|NG|NL|NN
< load indicator >
indirection

<IDENT, END etc.>
directives

see chapter on

<see DATA directive >
<symbol >
<characters
value >

< max. of two defined symbols >

< identifier within reference module >
< identifier defined in other module >

representing address or

< commen field definition >, <common field
definition >
<common field name>[<common field
length>1]

< identifier >

predefined (absolute) expression
<internal symbol >, <internal

symbol >
< ic.iéntiﬁer >

< field length definition > || =|:]<field value
definition >



<field length definition >
< = field value definition >
< field value definition>

< field number >

<term>

<constant >

<decimal constant>

< hexadecimal constant>
<character constant>
<letter>

<digit>
<delimiter >
<integer >

< number of bits >

< value to be placed in field >

< address of word >

<decimal integer >

<constant > | <symbol >

< decimal constant >| < hexadecimal
constant >| < character constant >
<digit >| <integer >

< hexadecimal integer >

<letter >| < digit >| <delimeter >
A|B|C|DIE|F|G[H|1]]|K|L|M|-
N|O|P|QIRIS|T|U[VIW|X]|Y|Z
0]1]2|3]4|56|7|8|9

+| =l =TTLl=I71DI-]:

< number >



1 Format of source statements

A source module consists of a sequence of statements. The Assembler
interprets each line as it is presented.
Statements can be divided in the following fields:

I

label field
operation field
— operand field
comments field

<statement>:: =[ <label >]_ <operation code > _[ <operand > ]

[ <comments >
*[ <comments > |

Each field has to be separated from the other by one (or more) blank
character(s). Blanks may not appear in the fields themselves except when
specified in a character constant or in a comments field. Instead of blanks a
backslash may be used for separation (see page 2-12). One or more blanks at
the beginning of a statement indicate that there is no label field.

If there are more than ten blanks after the operation field all following
characters are considered to be belonging to the comments field.

An x (asterisk) at the beginning of a statement identifies that line as a
comments line.

Statements punched on tape which are to be read by the ASR punched tape
reader have to be terminated by LF XOFF CR, which switches the reader off,
followed by a Null character, e.g. Rub-out, to allow for a proper reading and
processing of the next usable character.
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LABEL FIELD

<label >:: = <identifier >
<identifier>:: =
<letter >| <identifier > <letter >| <identifier > <digit > | <identifier >

Labels (or identifiers) in a module are used for reference purpose to other
statements in a module.

The Assembler assigns, in most cases, to each label a word address value which
is the numerical equivalent (absolute or relocatable) of the label.

The maximum number of characters in a label recognised by the Assembler is
six. The first of those must always be a letter. A label, however, may contain
more than six characters but the additional characters will not be taken into
account. If the label has already been allocated to another statement an error
message is output.

Period signs in a label are not significant, e.g.

L.A.B.E.L. has the same meaning as LABEL
The value of a label is normally regarded as relocatable, except when:

— an absolute address is equated by an EQU directive

— the label appears in an absolute program section (defined by the AORG
directive and which is not equated by an EQU dlrectlve to a label previously
defined as relocatable).

OPERATION FIELD

<operation code >:: = <mnemonic >[S|(<cnd >)|L][*] <assembly
directive >

where:
< mnemonic >

The operation field normally contains the mnemonic of a standard instruction.
It is possible, however, to generate one’s own instruction mnemonic by means
of the FORM, XFORM and GEN directives (only with the Extended
Assembler).

S

Allowed after the mnemonic of certain register to register and memory
reference instructions. It indicates that the result of the operation must be
stored in a memory word (bit 15 of the instruction is set to 1). In fact, S had to
be considered as a part of the instruction mnemonic.

e.g. CIR and CIRS instructions are to be considered as two different
instructions.

NOTE: 1t is allowed to have the S preceded by a period sign lhough' the
Assembler does not take this sign into account.
e.g. AD.S. = ADS



(<end>):: =

< condition

< numerical condition value >| < condition mnemonic >
<numerical condition value>: = 0/1/

/7

mnemonic > :: = Z|P|N|O|E|G|L|A|RJUINA|NRINZ|NP|NE|NG|NL|NN

This indicator specifies the condition under which a conditional branch
instruction is to be performed. The table below shows how in the Extended
Assembler the conditional mnemonics and numerical condition values may be
used. On the Basic versions only numeric notation can be used.

contents
of CR CR =0 CR =1
Condition Numerical Condition Numerical
Instruction mnemonic condition mnemonic condition
type value value
arithmetic Z (zero) P (positive)
compare E (equal to) 0 G (greater than) 1
1/0 A (accepted) R (refused)
CR#0 CR#1
NZ (not zero) NP (not positive)
Compare NE (not equal) 4 NG (not greater) 5
1/0 NA (not accepted) NR (not refused)
Condition Numerical Condition Numerical
mnemonic condition mnemonic condition
value value

N (negative)

O (overflow)

L (less than) 2 — 3
2 s (address
unknown)
CR # 2 CR # 3
NN (not negative) o
NL (not less) 6 . 7

L

Allowed after the instruction mnemonic of a constant instruction. It specifies
that the operand is contained in 16 bits ie. that the instruction must be
assembled as a “long” instruction.

*
Indicates the indirect addressing mode in a register to register or a memory
reference instruction.



OPERAND FIELD

The operand field may contain an address expression, a register expression or
constants associated with the current machine instruction or assembly directive
or a combination of those.

The structure and meaning of the operand depends on the type of instruction
and directive and is explained below.

All operand expressions must be separated by a comma.

Expression
<expression>: = [+ | =]<term>[|+ | —|<term>[|+ | —|<term>T]
<term>: = <constant>|<symbol >

NOTE: =« is considered to be a symbol.

An expression may not refer to more than 2 symbols and may not refer to
more than one register name. In the latter case it may not contain any other
term.

Address expression

The address specified in a memory reference instruction can be either absolute
or relocatable.

An absolute address is the actual address in memory where the information the
user needs can be found.

A relocatable address is relative to the beginning of the program in which it
appears.

The address expression may contain any of the following terms or a
combination of them:

* asterisk, which is a predefined expression representing the
current value of the location counter. This counter is
incremented by two or a multiple of two depending on
the length of the instruction.

symbol used to refer to an instruction or data word with the
same identifier in its label field. The Assembler will
convert the symbol to a relative address.

displacement value which can be attached to * or <symbol> to indicate a
word not labeled by an identifier.

Predefined expression

A predefined expression is an expression consisting of not more than two
symbols, each of which is defined i.e. has been assigned a value. Some symbols
are implicitely predefined in the Assembler (see page 2.32).

An expression may contain only one external reference. The remainder, if any,
of such an expression must have a predefined absolute value. The combination
of an external reference and a predefined absolute value may only be used for
specifying the value of a 16-bit field. The table below shows the result of a
combination of positive and negative absolute or relocatable values:



Ist term
+ R —R + A —A
2nd term
+ R E A R R
—R A E E E
+ A R E A A
—A R E A A
where:

R = relocatable
A = absolute
E = erroneous

Register expression
Register expressions are regarded as predefined expressions and consist of one
or two characters. The register expressions recognised by the Assembler are:

P P-register or instruction counter

A1l...A14 Registers 1 to 14 (general purpose registers)
A15 Register 15 (stackpointer)

Constants

A variety of constant types may be specified in the operand of an instruction
or directive.

<constant>: = <decimal constant>| <hexadecimal constant> | <character
constant >

Decimal constants
<decimal constant>:: = <digit>|<integer >

The decimal constant is a digit or integer contained in an 8-bit character or 16-
bit word whose value may range from 0 to 32767.

Hexadecimal constants
< hexadecimal constant>:: = / <hexa integer >|X’ <hexa integer >

The hexadecimal constant is considered to be hexadecimal value or bit string in
the range from 0 to /FFFF.

Character constants
<character constant >:: = '<character >[ <character >7

A character constant is composed of a character string enclosed in single
quotation marks. The string is composed of the characters described in the
character set on page 23.

A character constant can be used with a machine instruction only if the
constant consists of either one character (short constant) or two characters
(long constant). Longer strings can be specified in a DATA directive. A single
quote mark (") used as a character is specified by two consecutive single quote
marks.



COMMENT FIELD

Comments are only for the programmer’s benefit. They are included in the
assembly listing but not in the generated object program.

A line is considered to be a comment line when the first 10 characters of that
line are blanks or when the line starts with an asterisk.

INPUT OF SOURCE STATEMENTS AND CORRECTIONS

The user may type in the statements and corrections from the operator’s
typewriter. He may do so by counting the number of characters to obtain a
neat output on the listing device.

Example:
1st col 10th col 19th col 40th col
label s opcode — operand .  comments

may be typed as follows:
label\opcode\operand\comments
without having to count for the first column of each field.

Example:

DATAF\LDK\A44

\ABL(7)\HALT

DEVUN\LDK\A4,5

\ABL(7)\HALT

ADDIT\LDK\A1,0\SET INDEX REGISTER FOR BUFFER.
\LDK\A3,00FF\LOGICAL CONSTANT INTO A3

2.12



ADDRESSING MODES

Tnthe Instr-Set wanya/ We see how addressing takes place from a hardware point of
view. The condition an instruction must fullfill to meet the requirements of
the Assembler is explained on the preceding pages. Specific examples, with
source statements and explanation concerning the arithmetic instructions AD
and ADR are given to show the operation within the CPU.

See for the hardware operation of those instructions ¢hat manual. 7he order jn
which the examples are given is in accordance with the description on those
pages.

Direct addressing

AD A1,LABEL The contents of the memory location with
symbolic address LABEL are added to the
contents of register Al. The result is placed in Al.

ADS A1,LABEL The contents of the memory location with address
LABEL are added to the contents of register Al.
The result is stored in LABEL.

Indexed addressing

AD A2 LABEL,A10 The contents of register A10 are added to the
address LABEL. The result gives an address
whose contents are added to the contents of A2.
The result of the latter operation is placed in A2.

ADS A2,LABEL,A10 The contents of register A10 are.:added to the
address LABEL. The result gives an address
whose contents are added to the contents of A2.
The result of the latter operation is stored in the
address: LABEL + contents of A10.

Indirect addressing

ADx A2,LABEL The contents of LABEL point to an address
whose contents are added to the contents of
register A2. The result is placed in A2.

ADSx A2 LABEL The contents of LABEL point to an address
whose contents are added to the contents of

register A2. The result is placed in the contents of
LABEL.

Indexed Indirect addressing

ADx A2,LABEL,A10 LABEL is added to the contents of register A10.
The result points to an address whose contents
are added to the contents of register A2. The
result hereof is placed in register A2.

ADSx A2, LABEL,A10 LABEL is added to the contents of register A10.
The result points to an address whose contents
are added to the contents of register A2. The
result hereof is placed in the address obtained of
A10.

Register to Register operation

ADR A1,A2 The contents of A2 are added to the contents of
A1. The result is placed in Al.

Register addressing

ADRx A1,A2 The contents of the address pointed to by A2 are
added to the contents of register Al. The result is
placed in A1.

ADRS A1,A2 The contents of the address pointed to by A2 are

added to the contents of Al. The result is stored
in the address pointed to by A2. :

2:13



2 Functional operation of instructions

LOAD AND STORE INSTRUCTIONS

Load Instructions

Before the programmer can perform an operation on the contents of a
memory location or a register its contents must be placed in one of the
registers Al thru A15.

Two load instructions are provided, allowing to load a 16-bit word from
anywhere in memory or from any register into a specified register where the
operation will take place, and one instruction to load a constant into a register.

Store instructions

Companion to the load instruction is the store instruction which may store the
contents of a register, containing the result of an operation, into a memory
location or a register.

ARITHMETIC INSTRUCTIONS

Arithmetic instructions perform the normal arithmetic functions such as add,
subtract. The instruction operand operates upon the contents of the specified
register.

LOGICAL INSTRUCTIONS

Instructions described under this heading are called logical instructions because
they operate on binary information according to the rules of logic. The first
operand which may be a memory location, a register (R1 or R3) or a constant
is compared with the second operand, register R2. The result is placed in a
register or possibly in memory. In the instruction set each logical instruction is
given a description in which way the contents of a memory location is ANDed
or ORed.

CHARACTER HANDLING INSTRUCTIONS

Character handling instructions operate on a character level. Characters may
be exchanged, compared or 8 bits of a constant may be placed in 8 bits of a
register.

BRANCH INSTRUCTIONS

These instructions cause a branch to an address in memory either when a
certain condition is fulfilled or unconditionally.

In branch instructions on condition the instruction mnemonic is followed by a
number ranging from 1 thru 6, enclosed in brackets. When the number is (7) or
omitted, the branch is unconditionally.

These numbers are compared with the contents of the condition register set by
the previous instruction.

The condition number has the following meanings:

(0) branchif CR =0 (4) branch if CR # 0
(1) =1 (5) # 1
(2) =2 (6) # 2
(3) =3 (7) unconditional branch
Example:

LDK A24
LABEL SUK A2.1

RB(4) LABEL



The Assembler allows to use, instead of a number, a condition
mnemonic e.g. Z, E, A (see page 2.9).
Unconditional branches are made by the following instructions:
— absolute branch instruction or relative branch instruction without a
condition indicator or when (7) is specified.
— CF, RTN, EX instructions.

Long format absolute branch instructions permit to branch, forward as well as
backwards, to any address in the program. Short format absolute branch
instructions may only branch to locations 0000 to 00FE. Relative forward and
relative backward instructions may not skip backwards more than 127
locations and 128 locations forward.

The Assembler gives an error indication if the permissible branch range is
exceeded.

The address to which control is to pass may be indicated in various ways:

1. By means of a symbolic address expression:
ABL(3) LABEL

2. By an absolute address held in a register:
ABR (7) A5

3. By using a constant to indicate an absolute memory address (short
constant):
AB /84

4. By means of a displacement value added to or subtracted from the

instruction counter value (RB and RF instructions only). This
displacement value is computed by the Assembler from an address
expression used in the operand and may not exceed more than.128 words
forward or 127 backwards:

RB(0) ZERO

Another group of branch instructions are the Call Function and Return from
Function instructions. The Call Function instruction provides a link to a
subroutine by branching to the first instruction of the sub-routine. To be able to
resume the execution of the main program after the subroutine has been
executed the contents of the P-register and the Program Status Word are
stored in the stack. When the last instruction of the subroutine (RTN) is
executed the contents of P and PSW are restored.

A special group within the branch instructions is formed by the instructions
EX, EXK and EXR.

These instructions allow to address a memory location of which the contents is
the binary representation of another instruction. The latter instruction is
executed before the program continues with the next instruction in sequence.

Example:

LDKL A3.CIO
LDKL A4, SST

ClO ClO A11TY

EXRx A4 EXECUTE SST

RB(4) *—2

EXRx A3 EXECUTE CIO
SST SST A7, TY

RB(4) *—2

The Execute instruction may not refer to other EX, EXK or EXR instructions
or to Call Function, RTN or double format instructions.



SHIFT INSTRUCTIONS

Shift instructions operate on a bit level. These instructions allow to rotate the
contents of one of the registers A1 thru A7 n positions in the direction and
manner specified in the instruction.

CONTROL INSTRUCTIONS

These instructions perform the control of the program by allowing the
program to be interrupted or not or to reset an internal interrupt. Except for
the LKM instruction, control instructions should only be used in Stand Alone
programming.

INH and ENB are two companion instructions. The program part between
these instructions is not interrupted as INH inhibits all interrupts. ENB sets the
machine status to permit interrupts.

Example:
IDENT TEST
AORG /1000
RES 1

STACK DATA 0

BUF RES 2

START INH
LDKL A14STACK
LDK A54
LDKL BUF
CF A14,INPUT program inhibited
HALT

INPUT LDR A1,A5
RTN Al4

The RIT instruction is used to reset an internal interrupt which was previously
set by an interrupt from the control panel, power failure/automatic restart,
real-time clock or by a program error.

The programmer may specify a 5-bit hexadecimal value in the operand of this
instruction to clear specific interrupts.

INTRTC RIT /1B Reset the real-time clock interrupt

1/0 INSTRUCTIONS

170 instructions handle the data transfer between the cpu and peripherals, the
operation of control units for these peripherals and status control.

In monitor controlled programs the 1/0 functions, initiated by these
instructions, are taken over by a general 1/0 routine which is called each time
a LKM instruction followed by a DATA directive is used.

The user need therefore not to write his own 1/O routines. When the
programmer is to write a Stand Alone program he has to write his own /0
routines.

Since there is no memory protection option the programmer must be careful
not to overwrite parts of a program already in memory.

Two instructions, RER and WER, may be used to address an external register.
The function of these instructions is described on page 2.34.



3 Assembly directives

Directives are used to provide a framework for a program and to guide the
assembly process. The directives are written in the program and are printed on
the assembly listing if the listing option is specified in the Assembler option
message (see page 3.3).

The table below gives a survey of which directives are accepted by which
Assembler.

Directive | Meaning page
IDENT | Program identification 218
END End of assembly 2.18
ENTRY | Define entry point name 2.19
EXTRN [ Define external 2.20
references
COMN | Define common blocks 220
STAB Define internal symbol 2.23
table
AORG | Assign absolute origin 223
RORG | Assign relative origin 2,23
IFF If false . 2249
IFT If true 2.22 |
XIF End of condition 2.22
DATA | Data generation 2.24
EQU Equate symbol to value 2.25
RES Reserve memory area 2.26
EJECT | Continue listing on new z27
page
LIST Resume listing output 2.27 |
NLIST | Suspend listing output 227 |
FORM | Format definition 228 |
XFORM | Extension of FORM 237
directive
GEN Generation directive 2.37

The directives can be divided in the following groups according to their
function:

— Program framework : IDENT, END

— Linkage control : ENTRY, EXTRN, COMN

— Assembly control : IFT, IFF, XIF, STAB, AORG, RORG
— Value definition : EQU, DATA

— Area reservation : RES

— Listing control :  NLIST, LIST, EJECT

— Symbol generation : FORM, XFORM, GEN



PROGRAM FRAMEWORK

The directives IDENT and END form respectively the first and last statements

in the module. They are

mandatory. The module punched on tape must be

followed by :EOS or :EOF.
The IDENT directive is used for identification purposes and the END directive

generates the END cluste
symbol table is printed.

IDENT

r after which the assembly process is stopped and a

program IDENTification IDENT

The IDENT directive specifies the name to be given to the object module
output by the Assembler. It is used for identification purposes in selective
loading or updating (see parts on Linkage Editor and Update Package).

This directive must always be present and must be the first statement in a

module.

Syntax

—IDENT._ <module name >

where:

<module name> A sy
label

END

mbol which is specified according to the rules for a

END of assembly END

This directive must be the last statement in a module and terminates the

assembly process by output

Syntax

of an :EOS mark.

[ <label >1_END._[ <predefined expression>1[, <symbol >

where:

<label >

< predefined expression >

<symbol >

The label is given a relocatable value equal to the
length of the relocatable section of the generated
object program. This length includes the length of
the optional symbol table (see STAB directive, page
2.29).

The value is 0 if this module is absolute.

This expression, if present, gives the address of the
first instruction to be performed in the program
after loading.

This parameter gives an entry point name to the
internal symbol table of the generated object
program when the STAB directive has been
assembled.



LINKAGE CONTROL

Some modules which have to be grouped into one larger program contain
references to identifiers defined in other modules.

By means of the directives ENTRY and EXTRN the user is able to refer to
certain parts in other modules whereas the directive COMN allows to transfer
data among several modules either written in Assembly Language or in
FORTRAN.

By using a COMN the programmer can define one or more common blocks.
Each common block may be divided in a number of subfields of varying length,
each having a symbolic name which can be referred to directly but only in the
module in which they are declared.

COMN blocks may be labeled or blank; a COMN block is labeled if a name is
attached to it.

The Linkage Editor allocates a space to the blank common block at the end of
the link-load or link-edit run (see Linkage Editor). This block is placed at the
end of the entire program.

Labeled commons are placed at the end of the first module that refers to it.

The ENTRﬁ(, EXTRN and COMN directives must always follow immediately
after the IDENT directive and in this order, though it is not necessary that the
ENTRY as well as EXTRN and COMN are specified.

So: IDENT, ENTRY, EXTRN, COMN or
IDENT, EXTRN, COMN or
IDENT, ENTRY, COMN etc.
ENTRY define ENTRY point name ENTRY

The ENTRY directive is used to declare entry points, i. e. labels which are
defined in the current module and used as operands of another module.
Syntax

—ENTRY_ <entry point name>[,<entry point name>, ..,<entry point
name > ]

where:

<entry point name> Can be referred to by an operand of an instruction in
another module. The maximum number of entry points
which can be specified in one ENTRY directive is
determined by the length of one line.

Example (see also EXTRN)

IDENT PROG
ENTRY  NUMBI1, NUMB2, NUMB 3

NUMB!1 LDKL A3, LABEL

NUMB2 ST A6, REFER
NUMB3 CF A14, EOS
END START



EXTRN define EXTeRNal references EXTRN

The EXTRN directive is used to declare externals i.e. operands which are used
in the current module and defined as labels in another module.

Syntax

—EXTRNw <external name >[, <external name > ..., <external name >]

where:

<external name> Name of external reference (label in other module). The
maximum number of external names which can be

specified in one EXTRN directive is determined by the
length of one line.

Example (see also ENTRY)
IDENT ASMPRO
EXTRN NUMB2

CF A14, NUMB2
END START
COMN declare COMmoN block COMN

The COMN directive facilitates communication between modules written in
Assembly Language or FORTRAN. The directive is written as follows:

Syntax
[ <label >1_.COMN . <common field definition list >
where:

<common field definition list>:= <common field definition>[, <common
field definition list >

where:

<common field definition>::= <common field name>[<common field
length >

where:

<common field name > ::= <identifier >
<common field length > ::= <predefined absolute expression >

If the parameter <common field length> is omitted the default value
assumed by the Assembler is 1. The field length must be given in words.



Example
A_COMNLFVALI1 (3), FVAL2 (3), INTGV (10)

which defines a labeled common, named A, having the length

3+ 3+ 10 = 16 words.

A is defined as an external reference and common block name. Either the
common block name itself or the subfield names may be referred to in the
same module. The subfield names are then considered to be equivalent to:
<common block name > + <absolute displacement >

SO,

LD_.A1, FVAL2 is equivalent to LD._A1, A + 6

and

ST_A2, INTGV + 18 is equivalent to ST_A2, A + 30

The displacements in this example are counted in characters. .
Blank commons can only be referred to by the subfield names defined in the

operand field.

—COMNLVALI1 (3), VAL2 (4)
—COMNLVALS3 (9), VAL4 (10)

These directives define a blank common of 3 + 4 + 9 + 10 = 26 words.
VAL2, for instance, may be used in symbolic expressions and is equivalent to:

<blank common “name”> + 6



ASSEMBLY CONTROL

When it is neccessary to check whether a certain condition is satisfied before
assembling a number of source lines, the user may include the directives IFT,
IFF and XIF. The assembly of the IDENT — END — XIF directives are never
bypassed by IFT or IFF.

By means of the STAB directive the user may specify one or more internal
symbols which are to be used for Debugging purposes. All these symbols must
have been defined previously in the current module.

Common block names are handled as externals.

The RORG and AORG directives are used to reset the location counter to a
relocatable or absolute value indicated in the operands of those two directives.

IFT, IFF, XIF Conditional Assembly IFT, IFF, XIF

.

Those directives are only used in combination with the directive XIF to
indicate that a block of instructions is to be assembled only if a certain
condition is fulfilled. The assembly of the IDENT — END — XIF directives
are never bypassed.

IFT (IF True)
The IFT directive specifies that the Assembler has to assemble the next source

lines only if the condition stated by this directive is fulfilled.

Syntax
—IFT <predefined absolute expression> =  <predefined absolute
expression >

If the first parameter # second parameter the source line(s) following IFT up
to the next XIF directive are not assembled.

IFF (IF False)

Syntax
—IFF_ <predefined absolute expression > = < predefined absolute
expression >

If the first parameter = the second parameter the source lines following IFF
will not be assembled.
Syntax

XIFo

This directive allows all subsequent statements to be assembled until a new IFT
or IFF statement is encountered.



STAB define internal Symbol TABIle STAB

The STAB directive outputs at the end of the relocatable program section of
the generated module one or several internal symbols to be used for
Debugging purposes (internal symbol is the address given to a symbol in the
program after assembly). All symbols must have been declared previously in
the current module.

Syntax

—.STAB_ <internal symbol list >

where:

<internal symbol list>:: = <internal symbol >[, <internal symbol list >

If the STAB directive does not contain a parameter in the operand field all
internal symbols of the module will be included. _
The programmer may not specify external reference names or commons. This

directive is only taken into account when in the END directive the parameter
<symbol > is specified which gives the name of the internal symbol table.

AORG Assign absolute ORiGin AORG

This directives assigns an even absolute value to the location counter. The
location counter receives that value by specifying <predefined absolute
expression > .

From the time AORG is given and until a RORG directive is given the
location counter is incremented in the same way as if it were relative, i.e. by
increments of 2 and 4 depending on the length of the instruction. All labels in
an absolute module are given an absolute value unless they are equated to a
predefined relative value by an EQU directive.

RB and RF instructions in an absolute program cannot refer to an address in a
relocatable program section as the place from where this section will be loaded
is not known.

Syntax

—AORG . < predefined absolute expression >

RORG assign Relative ORiGin RORG

The RORG directive allows the user to specify the beginning of a relocatable
module by assigning a relative value, which must always be even, to the
location counter. Its value may never become negative. If RORG has no
operand the location counter is given the last relocatable value it has
previously received. This value is equal to the length of the relocatable module
at the time this directive is assembled.

Syntax

—RORG . [ <predefined relocatable expression >



VALUE DEFINITION

The directives DATA and EQU are used to define certain values in a module.

DATA DATA generation DATA

The DATA directive is used to assign a value to one or more words in the
module, for inclusion in the object module.

Syntax

[ <label >]_.DATA_ <data expression >

where:

<data expression>: = | <expression>| <character string>’] <data
expression > |

<label > refers to a symbol in the operand field elsewhere in the

module.
<data expression> the data expression may be:

— a decimal or hexadecimal constant

— an address expression '

— a character string consisting of one to thirty-two
ASCII characters enclosed by single quote marks. A
series of words is generated, of two characters each,
which are left justified. When the number of
characters is odd the rightmost character of the last
word is a space.

Example

The expression may contain a number of parameters which, in total, may
generate no more than 16 words in memory.

~DATA_'ABC’,/0A0D, 1,/A, 2/DEF

will generate the following words:

4142 'AB
4320 Ceu
0AOD /0AOD
0001 1

000A /A
0002 2

4445 'DE
4620 Fo




Example
When the user wishes to make an ECB he may do so as follows:

ECB_.DATA_1, BUF2,6, 0, 0, 0,

Example
DATA._.—0128, + 12,/3AB,—/A, LABEL, ‘TEXT?

will generate the following:

FF80 -128

000C + 12
03AB /3AB
FFF6 —/A

<value > LABEL

5445 ‘TE
5954 XT
3A20 i
EQU EQUate symbol to value EQU

Identifiers are normally defined by being assigned memory values as they
appear in the label field of an instruction. The EQU directive may be used to
define an indentifier in a direct manner by assigning to it the value of an
expression in the operand field. The symbol in the label field is made equivalent
to the value in that operand field. This value may be absolute or relocatable.

A symbol, provided it differs from standard mnemonics and FORM-defined
mnemonics, may be used as an operation mnemonic but may not be followed
by an operand. The Assembler generates one code word each time this
mnemonic appears in the operand field.

Syntax

<label > LEQU . < predefined expression >

Example
CT— EQU/41C4 CT may now be used anywhere in the program
to represent the value /41C4.
CT
LDKL_A1,CT
Example

VAL_ EQU..10

LDK . A1, VAL

Example
LAB . EQU w * LAB receives the value of the location counter.



AREA RESERVATION

The directive RES can ce used to skip over an area in memory. The RES
directive saves a memory area of a given length, specified in the operand,
advancing the location counter by twice the number of words specified.

RES REServe memory area RES

The RES directive is used to reserve a number of memory words. The
programmer may specify this number in the parameter. The location counter is
incremented or decremented depending on the positive or negative value of
that parameter. If positive, a memory area of the specified value is reserved. If
negative, a memory area of the specified size before the place identified by
<label >.

The value of the latter is not changed but the location counter is reset to a
lower value by subtracting twice the value specified.

[ <label > RES._ < predefined absolute expression >

where:

<label > receives the address of the first word of
the reserved area.

< predefined absolute expression> specifies the length of the area to be
reserved.

If <predefined absolute expression> is 0 the location counter is not updated
and, if <label > is specified, the statement is equivalent to

<label > I—JEQUI—J*

Examples:
RES._4 Reserve 4 words
LAB1_. RES._.-2 Reserve 2 words before LAB1
INS. RES._.0 INS receives the value of the location counter.



LISTING CONTROL

The Assembler normally produces an output listing for each assembly. By
means of the directives EJECT, NLIST and LIST the programmer may
determine which parts of the modules do not need to be listed.

EJECT Continue listing on new page EJECT

This directive causes the remainder of the current page of the line printer
paper to be left blank and the listing to be continued at the top of next page.

Syntax
—EJECT—

NLIST Suspend listing NLIST

The NLIST directive causes the Assembler listing to be suspended from the
point where this directive is given until either the END directive or a LIST
directive.

Lines which contain errors will continue to be printed during this phase.

Syntax
—NLIST

LIST Resume listing LIST

The LIST directive causes the Assembler to resume the listing after it has been
suspended by a NLIST directive.

Syntax
LISTo



SYMBOL GENERATION

Three directives allow the user to make a number of special instructions for a
specific purpose or program, namely FORM, XFORM and GEN. In the FORM
directive the user may define the bit configuration and the mnemonic of the
special instruction.

If two FORM-defined instructions are to be specified which differ only in the
contents of certain fields the programmer may use the XFORM directive.

The GEN directive allows to include the instructions, defined by FORM and
XFORM, in the existing Assembler by extending the Assembler’s symbol table.
A particular useful pseudo-instruction or system macro can be defined once for
all times instead of having to be generated by a FORM directive in every
program where it is used.

FORM o FORMat definition FORM

This directive is used to define the format of a word or a group of up to 8
words named by an identifier which can be used as an instruction mnemonic
later in the program.

The directive is written as follows:

Syntax
<label > _FORM_. <field definition >[, < field definition >, < field
definition > ... <field definition > ][/ < field number list >]

where:

< field definition > ::= <field length definition >[| = |:Jfield value definition >
< field number list > ::= <field number >[, <field number list > ]

and
< field number > ::= <decimal integer >

<field length definition > specifies the number of bits to be allocated to a
field of the word and may range from 1 through 16. If several fields are defined
inside a word the sum of the field lengths must be 16. The maximum number of
consecutive words defined by a single FORM directive is 8.

<field value definition > can be used to place a value in the field to which it
refers when the value is preceded by an equal sign (=).

If the value is preceded by a colon (:) the value indicates the address of a word
in relation to the first word of the expansion defined by FORM. The value
definition itself may be a predefined expression, an external reference without
any displacement or a predefined absolute or relocatable expression. If a
particular field has not received a value definition the field will be filled wit
zeroes.

<label > defines the instruction mnemonic. The operand field of the directive
must then contain values to be placed in any non-predefined fields. The last
non-predefined value is default value.



Example

MNEM_FORM_.16=/85A0,16:14,16 = /8141,16 =INST, 16, 16, 16

/85A0

MNEM + 14

/8141

INST

—arithmetic or logical value
—address of word following this block
—arithmetic or logical value

—identifier

3 words containing zeroes

The parameter 16:14 indicates a word address seven words form the beginning
of the expansion defined by FORM. The programmer has to specify this
address as the last three words are left zero.

Example

This example shows how the programmer may make an ECB if not all
parameters are known. By using the FORM directive he does nat have to write
the instruction sequence:

LDK A7, —

LDKL A8, DECB

LKM
DATA 1

00000

00001

00002 0000
00003 0014 0008

IDENT FORM
INOUT FORM 8=/07,8,16=/80A0,16,16=/2804,16=1
BUFFER RES 10
DECB DATA 8,BUFFER,20,0,0,0

0016 0000 R

0018 0014
001A 0000
001C 0000
001E 0000
00004 0020 0782

0022 80A0

START INOUT /82,DECB

0024 0014 R

0026 2804

0028 0001
00005 002A 2804
00006 002C 0003
00007

LKM
DATA 3
END START

SYMBOL TABLE

BUFFER 0000 R
ASS.ERR. 00000
:EOF
A:EOF
EXIT

DECB 0014 R START 0020 R

From now on the programmer may use INOUT._/82, DECB instead of

LDK A7, ...



Field number list

If the programmer wishes to put the values of the operand field of the FORM
defined mnemonic in an order different from that of the non-predefined field
they are to occupy, or if the user wishes to alter the values held by any of the

predefined fields, he must use the field number list parameter in the FORM
directive.

Each field that is generated is given a number, beginning with 0 for the first
field, 1 for the second field, n-1 for the nth field (n may not exceed 15).

The field number list must be preceded by a / (slash) and be placed after the
last field definition of the FORM directive.

All not predefined fields specified in the field definition list must also be
specified in the field number list.

A field number is represented as a decimal integer.

If a field number list is specified after a FORM directive, the operand
expressions following the pseudo-mnemonic will occupy the fields specified in
the field number list in the given order. In this way, the contents of predefined
fields may be altered while blank fields may be left blank.

Example:

Suppose the user has specified in his program, by means of a FORM directive,
a 16-bit word of the following format:

5=2 2=11=1 8=2
[0001T0[01[1]00000010]

field no 0 T 2 3
He wishes to have this word changed in:

=3 1=0 8=1
1JoJ0000000 1]

5=2 2
[oo0010]1

field no 0 1 2 3

He may do so by using the following instruction sequence in his program using
the field number list in the FORM directive

IDENT EXAM

WORD FORM 5=2,2=1,1=1,8=2/213

WORD 03,1

END
The Extended Assembler will now change the fields as follows:
field no 2 (1 =1) will be changed to contain the value 0
field no 1 (2=1) will be changed to contain the value 3

field no 3 (8=2) will be changed to contain the value 1
field no 0 (5=2) will keep the value 2

The operand expressions following a pseudo-mnemonic are positioqal
parameters. If one parameter is omitted (other than the rightmost one), its
position must be indicated by a comma.

If a FORM defined mnemonic is identical with a standard instruction
mnemonic, the pseudo-mnemonic is given priority.

2.30



XFORM eXtension of a FORM directive XFORM

Syntax
<label > _XFORM .. < FORM-defined pseudo-mnemonic >, < field list >

The XFORM may be used each time two FORM-defined pseudo-mnemonics
have to be defined which do not differ in the format but only in the values of
the predefined fields.

The field list is a series of field definitions giving the format of the new pseudo-
mnemonic and the contents of its fields.

The field length definitions must be the same as those of the FORM-directive
referred to and appear in the same order.

Example
INST1_.FORM_.8=/FF, 4, 4,16/1, 3, 2
INST2.FORM._.8=/33,4,4,16/1,3,2

The XFORM directive combines the two and generates an INST2 instruction
as follows:

INST2.XFORM_.INST1,8=/33,4,4,16

GEN GENeration directive GEN

The GEN directive allows to extend the Assembler symbol table so that it
recognizes and assembles a number of non-standard symbols in any program in
which they are used.

Syntax
~GENL

Restrictions
The GEN directive may only be used in the source program in which it appears
if it fulfills the following conditions:

— GEN must immediately precede END
— only the FORM, XFORM, EQU and EXTRN directives are allowed in this

program

The Assembler does not verify if those conditions are fulfilled. It checks only
if:

— object code is produced
— assembly errors have occurred

Example
IDENT_FORM

INOUT FORM._.8 = /07,8,16 = /80A0,16,16 = /2804,16 = 1
GEN
END

The following procedure must be followed to include the features provided by
GEN:



— load Assembler

— place on the reader the user source module with GEN directive

— assemble this module to produce object output

— load Linkage Editor

— place the Assembler in the reader and have it processed by the Linkage
Editor (P)

— place the object user program in the reader and have it processed (P)

— next Terminate (T).

The punched output of this link-editing is the original Assembler extended with

one or more new mMnemonics.

List of predefined symbols

NAME MEANING PREDEFINED INTERNAL
VALUE VALUE

P Instruction Counter 0 0

Al Register 1 1 2

A2 Register 2 2 4

A3 Register 3 3 6

A4 Register 4 4 8

A5 Register 5 5 10

A6 Register 6 6 12

A7 Register 7 7 14

A8 Register 8 8 1

A9 Register 9 9 3

A10 Register 10 10 5

All Register 11 11 7

A12 Register 12 12 9

A13 Register 13 13 11

Al4 Register 14 14 13

Al5 stack pointer 15 15

Note: P, A1, A2, A3 etc. can only be used to call the registers. If they are
used for other purposes an error message will be output.



4 Programming considerations

Data transfers between input/output devices and the central processor are
controlled by device control units each of which may have one or several
devices attached to it, depending on the type of device. Control units are
attached to the central processor by an interrupt or break line, by address lines
and other signal lines which are used by the computer to determine whether a
data transfer can be performed.

Data transfers take place through a channel, the General Purpose Bus. The
actual programming of the data transfers may be on a character or word basis,
where each word or character is programmed and transferred individually via
the Programmed Channel or the user may program blocks of words or
characters via the 1/0 Processor. In the latter case external registers may be
addressed.

Interrupt system

When working in interrupt mode each interrupt program may be connected to
an interrupt level. As the actioning of an interrupt involves the direct accessing
of the interrupt level’s start address from its hardware interrupt location, the
contents of this location must have been previously loaded with the correct
address.

The start addresses loaded in these locations are not fixed and must be defined
by the programmer. ;

interrupt level hardware interrupt location
0 to 62 /0000 to /007C

where level 0 has the highest priority and 62 the lowest. The levels are defined
at SYSGEN time (see Hf,a.ﬁ ).

System stack ‘ '
To save the contents of registers when an interrupt is made into the main
program, the hardware interrupt routine automatically uses register A15. This

register addresses the stack which is to hold the contents of the P-register and
the Program Status Word at the time the program was interrupted. It is
therefore necessary to reserve sufficient space for the stack and to load register
A15 with its start address. This may be done by using the appropriate assembly
directives and by defining the start address by means of an identifier. The start
address is the highest address reserved as the stack is filled from the high
towards the lower addresses.

Apart from the contents of the P-register and PSW, the stack may be used to
save the contents of other registers as required by the program. These registers
are saved by means of Store instructions (1 for each register). Before returning
to the main program, Load instructions are required to restore the contents of
the stack, prior to RTN. During the hardware action further interrupts are
inhibited. If the user wishes to allow the specific routine to be interrupted he
must give an ENB instruction. §



User stack
We have seen that with the A15 stack the P-register, the PSW and any other
registers are saved with Store instructions in this stack towards the lower
addresses. Now, if a user calls a subroutine with a CF instruction the contents
of the P-register and the PSW are automatically stored in a stack he has set up
previously, for example as follows:

RES 20

STB EQU *-2
LDKL A14STB
CF A14,SUBR

then the subroutine is called:

and P and PSW are stored in the

A14 stack

(other registers may also be used

as a stackpointer)

For example, for a program with two subroutines, one subroutine calling
another one, the saving may be done as follows:

SAREA1
SAREA2

IDENT MAIN SUBR1 SUBR2
RES 3 ST A1,SAREA1 ST
RES 4 ST A2,SAREAT1+2 ST
| ST A3,SAREA1 +4 ST
CF A14SUBR1 —
! CF A14,SUBR2 ST
END — —
LD A1,SAREAI1 LD
LD A2,SAREA1+2 LD
LD A3, SAREAT1 +4 LD
LD
RTN Al4 —
RTN

The following save operations take place in this example:

®

PSW (MAIN)

P (MAIN)

Stored automatically

®

A

PSW (SUBR1)

P * (SUBRI)

PSW (MAIN)

P (MAIN)

Stored automatically

SAREA1

—Al4

Al (MAIN)

A3 (MAIN)

Stored by user-written instruction

SAREA2

—Al4

A1 (SUBR1)

A4 (SUBR1)

Stored by user-written instruction

A1,SAREA2
A2,SAREA2+2
A3,SAREA2+4

A4, SAREA2+6
A1,SAREA2

A2, SAREA2+2
A3,SAREA2+4
A4, SAREA2+6

Al4



SAREA2

@ —Al14

PSW (MAIN)

P (MAIN)
Registers restored for SUBR1 P and PSW restored for SUBR1

SAREA1
®
~— Al4

Registers restored for MAIN P and PSW restored for MAIN

Note:

It is possible to return from SUBR2 directly to the main program but in such a
case the user must update the A14 register content i.e. the stackpointer himself
(with 4, in this case).

1/0 Processor

The 1/0 processor allows the high speed transfer of variable length or fixed
length data blocks between a suitable control unit and the processor.

Up to eight 1/0O processors may be connected to the General Purpose Bus
each of which may control up to eight control units via eight subchannels.

Each 1/0 processor has implemented two working registers which are used to
effect register to register exchanges with the CPU internal registers.

Before a data transfer can be realised the user has to specify two control
words for two external registers. These external registers are addressed by 2
WER instructions in which the address part must be composed as follows:

processor subchannel

address address 0/1

7.8 9 10 1 12513 14 15

\ J
N

) control unit address

where processor and subchannel address are determined at system installation
time. Both addresses, which may range from 0 thru 7, form together the
attached control unit address. Bit 15 determines which control word is sent:
bit 15 = 0 1st control word

1 2nd control word

Format of control words
The format of the first control word is:

011234 15
where:
bit0 = 1 exchange is in word mode
0 exchange is in character mode
bit1 = 1 exchange is from memory to control unit (output)
0 exchange is from control unit to memory (input)
bit2= 0
bit3= 0

bits 4 thru 15 specify the number of characters or words to be transferred.
The format of the second control word is:

LO starting address 15




When operating in word mode the 1st word of the block is always even (bit
15=0)

In character mode, and bit 15 = 1, the right hand character is addressed (odd
address). When bit 15 = 0 the left hand character is addressed (even address).

Example:
LDKL A1,/8032 word mode, input, 50 words
LDKL A2,BUF starting address of block
WER A1,/02 send control words (0000010 and 000001
WER A2,/03
ClO A4,1,/01 start input (address: 000001)

The RER instruction may now be used to read a transfer’s effective length
after termination of the 1/0 operation.

When the exchange is completed an SST instruction should check the status of
the control unit and set it to the inactive state. The control unit may now be re-
initialised for a new transfer.

Trap action

Instructions input to the P852M computer are checked and decoded by the

CPU’s hardware. '

If an unexecutable instruction is encountered a trap action is started which

consists of a hardware and software operation. The hardware operation of the

trap consists of the following actions:

— the CPU does not attempt to carry out the instruction

— interrupts are inhibited

— information which refers to the instruction’s address and processor status (P
and PSW) are saved

— an indirect branch is made to location /7E (start of trap routine).

The software operation of the trap consists of:

— save the address in P

— save the instruction’s bit pattern and its second word, if any
— activate the Simulation routine (see below).

Simulation routine

The s~imulation routine allows the P852M user to run P855M software on his
machine by simulating the following P855M instructions:

m.u.ltiply double shift
divide multiple load
double add multiple store

double subtract
Thls.routme.. which is activated each time an illegal instruction code is met in
the instruction sequence, consists of two parts. One part analyzing the bit

pattern saved by the trap routine and one part executing the instruction listed
above.

The routine may be interrupted.

If the instruction encountered is not one of the P855M instructions a branch is
made to the system abort routine.

—

)
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1 Processing

INPUT

The input to the Assembler consists of source modules written in the assembly
language described in PART 2 and of control messages which are typed in
from the operator’s typewriter.

Once the Assembler is loaded and given control it types out on the operator’s
typewriter the message:

A:

The operator may now decide to type in an option control message or he may
decide to use the standard options.

Option control message
The syntax of this message is:

[ <4 hexadecimal digits >1[N1[R1[QI[X]
where:

[ <4 hexadecimal digits>] Each of those digits (except for the second)
indicate a file code. The highest allowed file
code is F.
For the description of file codes see Part1, Chapter 5.
first digit source input file code.
second digit not taken into account.
type in 0
third digit listing output file code.
The operator may not type in 0 if this option is
not required, because this is
controlled by parameter N.
fourth digit  object output file code.
type in 0 if no object output is wanted.

N specifies that no assembly listing is wanted, but the IDENT and END
statements, the symbol table, and erroneous statements are always
printed out.

R specifies that the user wishes to have the possibility to correct
recoverable errors. See also page 3.5).

Q specifies that the object code output from the tape punch has to be in
4 X4 format.

X  specifies exit after assembly.

When an error was encountered in this option control message the Assembler

asks for a new option message by typing out again:

A:

after which the correct option message has to be input.



Operator messages
If the operator decides not to use an option message he may type in, after the
first time A: appeared:

LF CR

which makes the Assembler choose the standard options 1 0 2 3:
Le.

standard source input

file code 1

standard listing output
file code 2

standard object output
file code 3

When an :EOS is read on the input file, the As-
sembler does not stop processing but starts reading
the next record and goes on until an END instruc-
tion is read, when the Assembler outputs an :EOS
label on the output file.

When an :EOF is detected on the input file, the
Assembler types out the message

tEOF

and gives control to the operator, who may then type
in one of two answers: ;

X
upon which the Assembler will exit, or:

:EQF

upon which the Assembler will write an :EOF label
on the output file and then exit.



2 Output

‘Ine Assembler starts reading the input file after the correct option message is
typed in or when LF CR is given.

The statement lines are read one by one. Each statement line is evaluated on its
separate components i.e. the label field, the operation field, the operand field
and the comments field.

If the user has asked for a listing each read line is output on the listing device.

The Assembler builds clusters in order to output an object program consisting
of those clusters (see Appendix C: Object code). As many object modules are
produced as there are source modules.

Errors during processing

When a statement in a source module contains an error, and if the user has
specified the error recovery option (R), the Assembler types out the control
message

B R: —}

L)

The operator may then answer with

if the error is not to be recovered it will become definitive.
The error routine includes in the object code the instructions: HLT
RB._.*—-Z

or with

a new source statement line which contains the correct items or a comment
line (it may never be :EOS or :EOF), followed by LF CR.

On page 2-72 is described how the user may introduce his source lines from the
operator’s typewriter.

Error recovery not wanted

The processing is continued until :EOF and in the meantime an error counter is
incremented by one each time an error is encountered.

The number of errors is given after the assembly of each module on the
assembly listing. This value is in decimal notation. .



Handling of special errors
Some errors are processed in a different way from the other errors whether R
is specified or not.

— Illegal use of forward references is only mentioned at the. end of the
assembly.

— When the END statement is missing in the source module a standard END
statement is built, which does not contain a label, start address or symbol
table entry point name.

— If the IDENT statement is missing all statements following are read and
bypassed until the next IDENT statement or END statement.

When core overflow occurs the assembly is stopped and an END cluster is
output. Then all following statements are bypassed up to the next IDENT or
END statement.

When an T/0error occurs, an errof messaqe 13 ewtpul on
the aperators typewriter and assembly [s stopped. See aLso
System messaqes in Fartl, chapter g,

Output of typewriter Answer from the operator

A: Type in the option control message or LF
CR or :EOF

R: Type in a source correction statement or LF
CR

:EOF An :EOF has been read.

7}/:(. in :EOF or X.

1/0 ERROR xxxx yyyy This message appears only for the monitor
controlled versions.

xxxx hexadecimal representation of the file
code on which an [/O operation was
executed.

yyyy hexadecimal representation of the
status of the I/0 device.

Assembly listing

The Assembly listing may be printed on either the operator’s typewriter or the
line printer, depending on the configuration and option control message.

Each source statement of the module is represented by all or some of the
following components where:

line number A decimal number indicating the place of the statement in
the module.

L.C. value Location counter value (hexadecimal). This field remains
blank for all directives except for the RES and DATA
directives. /

code Hexadecimal representation of the generated code.

R The code is relocatable.

X The code contains an external reference which has to be
matched by the Linkage Editor.

F The codes makes a forward reference.

source statement The source statement is represented as it was written in the
representation  program, except when back slashes are used.



Symbol table

A symbol table is printed after each module when the END statement is
processed. Each symbol is printed together with its value and its type. The
value is given as a four-digit hexadecimal value. The type is indicated as
follows:

A The symbol is absolute.

R The symbol is relocatable.

X The symbol is an external reference name.

xx  The symbol is undefined and the value is the value of the instruction
counter at the time the instruction, in which the symbol appeared, was
encountered.

The symbol table may be followed by one or more of the following messages:

UND.ENT ----- Indicating the number of undefined entry points
UND.LAB ----- References to missing labels in this particular module
FOR.O/R ----- The forward reference with address ----- contained one

of the following two mistakes:
— the value > 255 for the 8 least significant bits.
— value specified was not absolute.
ASS.ERR  ----- Giving the number of errors in this particular module.

Output of error messages in the assembly listing

Non-fatal errors

When a non-fatal error is detected during the assembly, two lines are printed
whether the listing option is requested or not. The items printed have the
following meaning:

- x error code, sequence number, location counter value,/207F (Halt instruction)
and the erroneous statement.
sxxxkkk location counter value representation,/5F04 (RBx—2)

An x is printed under the place where the error is detected.
Fatal error
When a fatal error is detected the Assembler prints out an error message, on

one line, in the following format:

sxxxkxerror code (one letter), sequence number, image of source statement. A
list of all error messages is given on page 3.9.
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Error messages

The following error messages are output by the Assembler:

CODE

MEANING

DESCRIPTION

*1

lllegal identifier

The first character of a symbol must be a
letter.

*xC

lllegal constant

— “constant” overflow.

— A constant with hexadecimal value
must begin with X / and end with /.

— A constant should not have been
written here.

— Hexadecimal constant written either
X” or /”.

*xX

Illegal expression

— More than two symbols defined.

— More than three terms in the
expression.

— An external reference and a forward
reference have been specified in the
same expression.

— An external reference is preceded by a
minus sign.

— A plus or minus sign is not followed by
a term.

— A forward reference or external
reference is specified in a requested
predefined expression.

— A register expression may not contain
more than one term.

*R

Illegal relocation

— Either a predefined expression or
predefined relocatable section has been
input.

— Too many relocatable symbols are
added or subtracted from each other.

— The expression is equal to the result of
a subtraction of a relocatable part
from an absolute part.

— If an external reference is specified the
displacement value must be absolute.

The instruction code operation defined
by an EQU directive must be absolute.

L

lllegal label

— The label has been defined previously
as:

— a symbol name

— an external reference name

— entry point name.

A label has been given where it was
not allowed.

A label must be specified.




CODE

MEANING

DESCRIPTION

*P

Illegal parameter

Too many parameters specified in the
operand of an instruction, in the
pseudo instruction or directive.

Not enough parameters specified in the
operand of an instruction, defined
pseudo instruction or directive.

A parameter in the STAB directive
may not be an entry point name, a
COMMON name or a forward
reference.

The operand in a DATA directive may
not give more than 16 code words.

” is not a character string.

lllegal use of a register name in a
standard instruction operand.

*O

Overdisplacement

Displacement value of parameter too
large.

*E

Not an even address

The specified start address is not even.
The specified AORG or RORG
operand is not even.

*M

Unknown mnemonic

Unknown mnemonic.
Unknown condition mnemonic.

*S

r lllegal statement

— The ENTRY or EXTRN or COMN

directive is no longer acceptable.
The directive does not need an
operand.

The directive needs an operand.
Invalid character.

Invalid indirect addressing.

Invalid condition specification.

The label is not followed by an
operation code.

“(”is not followed by’ )’.

The operand value of RES directive
makes the instruction counter value
negative.

GEN cannot produce any code as
either any error occurred or the code
word has already been produced.

*F

lllegal FORM or
XFORM directive

An XFORM declared symbol must be
linked to a FORM defined pseudo
whose name is the first parameter of
the operand.

More than 16 fields specified.
Negative field length.

The length of this field cannot be
contained in 16 bits. It is too long.

3.10



CODE

MEANING

DESCRIPTION

A displacement value is not allowed
when the predefinition concerns an
external reference name.

The : predefinition is only allowed for
a 16-bit field.

Invalid predefined value of a field
(overdisplacement or negative value
for a less than 16-bit field).

The division of the current word of an
XFORM declaration is not the same as
the corresponding word of the linked
FORM symbol.

The predefinition of the fields of the
current word of an XFORM
declaration are not the same as the
corresponding word of the linked
FORM symbol.

More than 8 words described by a
FORM declaration.

More than the number of words
described by the linked FORM symbol
described by an XFORM declaration.
The field number specified in the syntax
definition line is invalid.

Twice the same field specified in the
syntax definition line.

sorkkokxO
*xxokkk B

sokokokk |

Core overflow
End missing

IDENT missing

Fatal error. Too many symbols or
forward references used.

Fatal error. The END statement is
missing.

Fatal error. The IDENT statement is
missing.

3.4



b

v
.
@
“
'
.
-
-

i

it P I 4 ¢ e

e o Lo it L s e L



PART 4 LINKAGE EDITOR
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Introduction

A source program can consist of modules which perform certain functions.
Each module of the program is separately assembled or compiled by the
Assembler or FORTRAN compiler. The output of those language translators is
a collection of object modules consisting of clusters.

Those modules cannot be loaded into memory as they are produced in an
unexecutable machine code.

The function of the Linkage Editor is to join those modules, which make
external references to one another, together. The product of this linkage is
another, larger program, which may be loaded into memory during the linkage
process when all external references are matched (link-load) or which may be
output on an output medium for storage, further linkage or loading by the
program loader (link-edit).

Link-edit mode

In this mode the Linkage Editor joins a number of object modules coming
from the language translators, the Linkage Editor itself or object libraries, into
one larger object program which may still contain external references and
outputs it onto a suitable medium.

If all external references are satisfied the program may be loaded by the
program loader and executed; if not, it may be stored in an object module
library or be input to a further linkage process.

Link-load mode

In this mode the Linkage Editor loads a number of object modules into
memory where all external references will be matched. The user must ensure
that all external references can be satisfied.

If there is insufficient space in memory for all the object modules to be loaded
the Linkage Editor will stop processing and print an error message.

Due to his configuration the user must take the following restrictions into
account.

The memory size determines the maximum size of a program which has to be
processed in memory and its maximum number of entry points in a linkage
operation. Moreover it determines the maximum number of unsatisfied
external references and the maximum number of entry points during a link-edit
process.



Linkage Editor Generation

The user may generate his own Linkage Editor which has to run under monitor
control.

A description of how such a Linkage Editor is generated is given in Appendix A
System Generation, in the section CASLOD.

Memory layout

The figures below show the memory layout for the link-edit function of the
Stand Alone Linkage Editor and the link-edit and link-load functions of the
Linkage Editor running under Monitor supervision.

ullonitor control j Stand Alone
Cinkioas

. . IOMOD
monitor monitor
3 LKE
Working area External core ,
of the Lmkage XMDT Modification overflow \ User’s l XMDT
Editor. Its size Table control program
depends on the
memory size / T )
Symbol )
STAB I Table STAB '
Routines shared )
by link-edit : .
and link-load ) k qukage
functions Linkage Editor
Editor
Link-edit only External
routine XMDT Modification
Table




1 Processing

Once the processor has received control it types out onto the operator’s
typewriter:

L:

and waits for the operator to input the options as described in the option
control message or for the default options.

If an erroneous parameter was given in the option message the Linkage Editor
types out:

L?

and the operator must type in the correct message.

The processor will now start a link-edit or link-load operation. The linkage
process is controlled by the messages typed in by the operator.

Link-edit operation

In case of a link-edit operation the processor punches, in ASCII, the name of
the load module to be generated, as chosen in the option message and types
out onto the operator’s typewriter: :

L:

The operator may now introduce a control message or a series of control
messages.

The processor starts reading the input file each time a P, S or L control
message is given and processes the records of the input stream according to
their type.

All entry points encountered in the modules are placed in an entry points table.
Also the names and lengths of labeled commons are placed in this table when
their names have not yet been encountered in the input file. When a name of a
labeled common is met the common’s length is compared with the length
previously defined and the new size will be smaller than or equal to the old
size.

Relative addresses of relocatable code clusters are changed in absolute
addresses when an A control message has been introduced, or in a partly
relocated relative address after an R control message.

The relocation is calculated by adding the relocation value specified in the A or
R message to the sum of the lengths of all object modules processed from the-
A or R message on.

The length is zero for entirely absolute programs.

The code words are relocated by addition of the relocation value.

When externals are specified the code words are changed according to those
externals when the latter are matched. Otherwise all information is kept in an
external modification table until the externals are satisfied.

The externals listed in an X control message remain unsatisfied but are taken
into account when the external reference cluster is modified.

When the external modification table is filled the processor tries to decrease
the number of external modifications by satisfying external references each
time an external name is defined as an entry point. Whenever this is possible an
entry is made in an internal modification cluster and, if necessary, this cluster is
output.



Absolute code clusters are processed in the same way as relocatable code
clusters except for the address of code clusters which is never modified.

When all records of an object input module have been read, and if the next
record is not an End Of File mark the Linkage Editor processes the next
object module on the input file (according to the previous command given by
the operator). If it is an End Of File mark, the Linkage Editor will type out:

L:

and waits for an operator control message. When he types in T the Linkage
Editor will build the END cluster and prints the map.
Processing is then terminated.

Link-load operation .
The processing of modules in link-load mode is almost similar to processing in
link-edit mode.

Relocatable code clusters are processed by loading sequentially into memory
all code words of the cluster, starting at an absolute address calculated by
adding the relative address specified in the cluster to the absolute base address
of the currently processed module.

The latter is computed by adding to the absolute address specified in the
previous A control message, the sum of the lengths of all object modules
processed since the last A control message (or since the beginning of the link-
load process when no A message has been introduced).

The absolute code clusters are processed in the same way as the relocatable
code clusters, except for the address of the code cluster which is never
changed.



2 Input

The input to the Linkage Editor may consist of:

— object modules
— object module libraries
— control messages.

Object modules
Object modules have the tormat as described in Appendix C: Object code.
Each batch of modules is terminated by an: EOF (End Of File) mark.

Object Module Libraries

The difference between the handling of separate object modules and of
libraries is that the input modules are all read and processed and that of a
library only those modules are linked which are necessary for satisfaction of
external references.

Control messages
The control messages, used to control the operation of the Linkage Editor,
may be divided in: )

— one option control message
— link-edit control messages
— link-edit and link-load control messages.

The options of the Linkage Editor allow the user to specify:
- the function of the Linkage Editor he wishes to have per-
formed (link-edit or link~-load).

-~ the peripheral units he wishes to use as input and output
media.

- the name to be given to the generated object module.

- the type of object output (cassette or 4x4 or 8+8 punched
tape) .



Link~-load

ri :<numb er>—l

where:

L link-load mode

:gnumbery a number of three hexadecimal digits indicating

the file codes of respectively:
- object output file code: must be 0 (i.e. not used)
- listing output file code
- object input file code
The defaultvalue for this option message is L:24. To get this,
type in

Link-edit

Er:<number?-l ,<ident)r, L4,8_]”—,-<start addr){¢common addr}!(start
addr>,{common addcﬂ7

where:
E link-edit mode
number a number of three hexadecimal numbers indicating the

file codes of respectively:

object output file code

listing file code

object input file code

If either output file is not required it must be re-
placed by a zero.

ident name, with a maximum of 6 characters, to be given
to the load module.

4 the load module must be punched in 4x4 tape for-
mat when the ASR tape punch 1is used

8 the load module must be punched in 8+8 tape for-

mat. This is also the default value.
When either one of the following 2 parameters (com-
on and start addres@ is used, 4 or 8 must be spe-
cified when the output is on punched tape. When
the output is on cassette tape, 8 must be speci-
fied.

<start addr> start address for the new program

<common addr> start address to be given to a blank common.
If bit 15 of this address is 1, it is a relocatable
blank common, if it is O it is an absolute blank
common (see also T command below).

Other control messages

The control messages of the Linkage Editor are used to provide the processor
with information when it has partly executed the processing. Two control
messages may only be used in link-edit mode. The other messages may be used
in both modes.

All control messages are terminated by LF CR

The syntax of each control message is explained in the section on control
messages. Since address and symbol appear in almost all messages as a
parameter, they are explained here:

<address>:: = string of up to 4 hexadecimal digits. It is always a word
address (even number)
<symbol>:: = up to 6 alphanumerical characters.



List of control messages

Message Meaning

E_. <entry points

name list> Define entry points (link-edit only)

X <external reference Define external reference names

names list> (link-edit only)

R <address > Define relative base address

A <address > Define absolute base address

P Process the input file up to EOF

S <symbol > Select a module with the ident. name
< symbol >

L Process library to solve unsatisfied external
references

U List names of all undefined external
references.
Terminate processing

H Pawse

DEFINE ENTRY POINTS (l/ink-edit mode only)

E.. <entry points name list >

where:

<entry points name list > ::= <symbol >[, <symbol list >

This control message causes the Linkage Editor to save a series of symbols as
entry points in the generated object program. All control messages of this type
must precede all others and must be grouped.

DEFINE EXTERNAL REFERENCE NAMES (l/ink-edit mode only)

X <external reference names list >

where:

< external reference names list>::= <symbol>[, <symbol list>]

The symbols specified in this message indicate which external references must
be left unsatisfied. The X control message may be used if the generated module
is to be input to a further linkage process.

All X control messages, if present, must be grouped and be either the first of
the messages or be the first following a (series of) E message(s).



DEFINE RELATIVE BASE ADDRESS FOR RELOCATABLE PRO-
GRAM SECTIONS (link-edit mode only)

Ro[ <address >

This control message enables the user to define a relative base address for
relocatable program sections. Any absolute program section within a
relocatable program section will remain absolute.

The base address progresses from the value specified in this control message.
When <address> is not specified the value is assumed to be zero. In either
case this value is updated by the addition of the length of the modules input to
the Linkage Editor each time such a module has been fully processed.

Relative addresses in code words are relocated in relation to the base address.
All relocatable program sections processed following this control message will
result in a relocatable program section being output by the Linkage Editor.
This does not apply to absolute program sections and this message ceases to
operate until an A message is given.

DEFINE ABSOLUTE BASE ADDRESS FOR RELOCATABLE PRO-
GRAM SECTIONS

A <address >

This control message enables the user to specify an absolute base address for
relocatable program sections. <address > must be behind the monitor.
Relocatable addresses in code words are updated in accordance with the base
address. As with the R message this base address is updated by addition of the
length of the modules input to the Linkage Editor, each time such a module
has been fully processed. The resulting program, whether output or loaded,
will be in absolute format until an R message is given.

PROCESS INPUT FILE UP TO END OF FILE MARK

P

This message causes the processor to process the whole input file up to the
EOF mark. All modules are link-edited or link-loaded. After this message
IDENT <module name > is printed.

SELECT A SPECIFIED OBJECT MODULE IN THE INPUT FILE
S <symbol >

This message causes the Linkage Editor to process only the object module with
the name specified in this message, and which has been given in the IDENT
directive previously. The user may specify more than one S control message.

SATISFY EXTERNAL REFERENCES FROM AN OBJECT MODULE
LIBRARY

L

This message causes the Linkage Editor to process only those modules of the
input file whose entry points match undefined external references. External
references listed in a previous X control message, however, will remain
unsatisfied. The selected module names are printed.

If a library is not in such an order as to enable all external references to be
solved in one run, e.g. when the last module of the library contains an external
reference to the first module, it is necessary to present it to the Linkage Editor
a second time. The U control message can be used to determine whether this is
necessary or not.

4.10



LIST THE NAMES OF ALL UNSATISFIED EXTERNAL REFERENCES

U

This message causes the Linkage Editor to list on the operator’s typewriter the
names of all undefined external references except for any which have been
listed in an X control message. One external name is typed out per line.

PAUSE
H

This command forces the Linkage Editor to give a
Pause monitor request to put it in pause state.
During this pause any operator command may be
typed in.

To restart the Linkage Editor give the command
RS[u<input file code>|

where the Linkage Editor will then start pro-
cessing from the input file code specified here.
If it is not specified, it will restart on the

old input file code.

TERMINATE PROCESSING
T

This message is mandatory. It terminates the processing. Optionally a listing is
printed on the listing device.

When this control message has been given the Linkage Editor prints out the
following three messages which provide the user with information on the
length, the start address and end address of the load module.

L = sxkx S = sokkxk E = sokxx

where:

L= represents the length in characters of the relocatable program section.
The length includes the length of the blank common allocated at the end

of the relocatable program section of the generated load module. In link-
load mode L =0000.

S= the relative or absolute start address (relative if the address is odd,
absolute if even) of the generated load module.
E= in link-edit mode the highest absolute address in the absolute program

section of the generated object program. E=0000 if the entire generated
program is relocatable.

In link-load mode the first free location after the user’s program section,
commons included.

The Linkage Editor then outputs the END cluster (in link-edit mode only) of
the generated program.
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3 Output

The output of the Linkage Editor depends on which option (link-edit or link-
load) has been chosen in the option control message.

Link-edit
The output of a link-edit operation consists of:

— a load module or
— an object module.

Load module
This module contains no external references and may serve as input to the
Linkage Editor or to the program loader.

Object module

This module still contains external references as during processing an E or X
control message has been given. This module may only be input to the Linkage
Editor.

Link-load

In a link-load operation no object output is produced as the program to be
edited has been loaded directly into memory where an executable program is
produced and where all relocations and linkages take place.

Information messages

Information messages are output by the Linkage Editor onto the operator’s
typewriter when a specific action is required or when the operator needs to be
informed on the processing.

It is assumed that the option message has been input.

Message Meaning
L Input a control message.
L2 The control message contained an error.

Type in the correct message.

<symbol >
< address > The processing of an object module is started.
<symbol > Ident. name of this module.
<address > Load address of the module.

S= <address > The relative or absolute start address of the
generated load module. A relative address is
indicated by an odd number of characters. An
absolute address by an even number.

L= <hexa value > This message gives the length of the relocatable
program section.

<hexa value > is an even number of characters.
If it is 0000 the program is entirely absolute.

E= <address > <address > is the highest absolute address in
the generated module. It is 0 when the module is
entirely relocatable. In link-load mode the
address may include the length of the blank
common, if any.

4.13



Error messages

All errors which have occurred during the input to the Linkage Editor are
signalled by the printing of error messages. The processor does net check for
errors in the output.

The error printed may be either a fatal error or a non-fatal error.

Fatal errors
One of the below messages is printed and processing stops.

Message Meaning

C.ER Error in a labeled common or error in base
address of blank common.

CORE OVERFLOW Not enough space for the user’s program.

D.D. Double Definition of entry points.

E C TYPE Erroneous Cluster Type.

1/0 ER 1/0 error.

T.O. Table Overflow.

XN The external named in an X control message

must remain unsatisfied.

Non-fatal errors
The error message is printed but processing continues.

Message Meaning

ER.MOD Erroneous input module.

IDENT TOO LONG The IDENT name contains more than 6
characters.

BLK. DATA ER An error was encountered in a Block-Data.

Map
The map, which is printed after a T control message, consists of a list of all
entry points names. Its format is as follows:

<symbol > _|U|X|R|A— < address > | .. < hexadecimal value > |
where:

<symbol > name of the entry point.

U undefined entry point.

X external name. <symbol> has been declared in an X control
message.

R relocatable. In this case <address> is a relative address in the
relocatable program section of the generated object program.

A absolute. In that case <hexadecimal value > is the absolute value
equivalent to <symbol >.

Note: During the processing of the P, S and L com-
mands the contents of the IDENT record, including
comments, is output on the print file for each se-
lected module.

The IDENT string itself is replaced by a hexadeci-
mal value specifying the module displacement inside
the generated program.
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INTRODUCTION

The Cassette Update Package is a processor which allows the
user to update his files and libraries.

The Update Package comprises the following functidns:

—- Copy
- Skip
- Delete
- Insert

- List

All these functions can be performed at different levels:

for files, modules and lines.

The input and output devices on which these functions are

performed, may be represented as follows:

MAIN INPUT

(cassette only)

;

UPDATE AUXILIARY INPUT

PACKAGE (cassette, tape rea-

der, card reader or

J! typewriter)

MAIN OUTPUT

(cassette only)




.
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1 PROCESSING

Updating is done by means of a number of control commands
which operate on different levels. These levels (file, mo-
dule and line level) are structured as follows:

- a library consists of a number of files.

- a file consists of a number of blocks starting with a file
header and ending with an end-of-file. It may consist of
several modules.

- a module consists of a number of blocks starting with an
IDENT block and ending with an end-of-segment. There are
two types of modules;

- source modules, consisting of source lines

- object modules, consisting of clusters (see App. C),

At each of these levels a certain number of commands per-
taining to that level can be used. Some of the commands

on one. level allow the user to switch to another level. The
relationship between the commands and their levels is shown
in a table at the beginning of the next chapter which des-

cribes the commands.

File Codes

The Update Package allows the use of six file codes:
input, output, auxiliary, print, punch and command input.
Two of these are required: input and output.

The file code values may be any value assigned to a device
which is recognized by the Cassette Operating System. For
each of the file codes, there are some restrictions as to

the type of device to which it may be assigned:

- the input file code must be assigned to a compact-labelled

tape. This tape is the main input for the Update Package.

cassette

If

no other file codes are specified during a run (AS command),

the Update Package will use file code 01 as standard.

- the output file code must be assigned to a compact-labelled

cassette tape, except for some utility commands (see end

of chapter 2 of this part)for which



it may be a tape punch. This tape is the main output of
the Update Package which uses /06 as the standard file code
for it.

auxiliary input unit by the commands Insert and Skip on
Auxiliary. The Update Package has no standard file code
for this device.

files modules and file headers. It will usually be the
line printer, the Update Package using /02 as standard file
code for it.

magnetic or punched tape. It is used by the Update Package
for the commands Punch File and Punch Module, with /03 as
the standard file code.

which the control commands are read and onto which the
error messages are output. The Update Package uses /05

as the standard file code for this device.

Operation

If the Update Package is contained on system tape, 1t is a

very simple matter to load and start it:

put the cassette in the drive with file code /04 if has not
already been put in

push the INT button and on output of M: type in

RN UPD

and the monitor searches the header and loads and starts
the Update Package, which types out

CE:

and waits for the user to type in his first command.

(If the update package is contained on an other medium:

prepare that medium , load the Update Package by typing LD

and start it by typing ST).



2 CONTROL COMMANDS

The available control commands can be used at different levels
as illustrated in the follwing diagram. The arrows show from
which set of commands it is possible to switch to another
Set of commands at another level, i.e. thus:
= from file level to module level: CF, SF, WH

to lime level: CF, SF, WH
- from module level to line level: CM, SM

to file level: EF

- from line level to file or module level: EN.

Operation always starts at file level.

FILE LEVEL MODULE LEVEL
DF - SA -~ IF 4" EF

____,/

WZF = SR e WH|L CM ~ SM
) \ ./ &

IL

DL

LINE LEVEL

The control commands are normally entered via the typewriter,
i.e. file code /O05.

As with the other file codes, however, other assignments can

be made by means of the AS command, which can be used at any

level. If this command is not given, the standard file codes
are used.

The notation for the syntax of the commands is Backus Normal

Form, which is explained in Part 1, chapter 7.

Below, first the commands for file, module and line level are

described, then the utility commands are given.



UPDATE COMMANDS

_ Define File Codes ’

Syntax: ASy I=<xx>,0=<xx),A={xx),L={xx) ,P=xx),C=<xxD
where
<xx>» is a two-digit hexadecimal number specifying
a file code for:
I: input file code
O0: output file code
A: auxiliary file code
L: 1listing file code
P: punch file code

C: command input file code

Use: This command is given when a file code different

from the standard file code assignments must be
used.

The parameters may be given in any order and only
assignments different from the standard file codes
need be specified. They may be separated by commas or blanks.
The standard file code assignments are:

input: 01

output: 06

auxiliary: no standard

listing: 02

punch: 03

command: 05

2]

CF Copy up to File CF

Syntax: CFaf[|<file name>| :EOL ||
where

&file name> is the file header name preceding the

file up to which a copy must be made.

Use: When this command is given a copy is made of one or
more files (depending on how many precede <file name>)

from the main input onto the main output. The copy



is made up to the file named ¢file name», if speci-
fied, or, if :EOLis specified, of all the files
from the current file to the end of library.

If no parameter is specified, only the current file
is copied.

If the end of library is encountered before file
namep, an error message isprinted, but all files
from the current file to the end of library will
have been copied.

From this command it is possible to proceed to

module or line level.

SF Skip to File SF

Syntax: SFuIZfile nameq

where
<file name) is the file header name of the file up

to which must be skipped.

Use: This command is given to position the main input

tape at the beginning of the file specified (i.e.
after its file header label). The positioning move-~
ment is always forward, so if the current position
is past the file specified, an error message is
printed.

If no parameter is specified, the current file 1is
skipped.

If the file specified is not found, an error message
is output and the main input tape will be positioned
at the end of tape.

From this command it is possible to proceed to module

or line level.

Delete File

Syntax: DFujcfile name;1
where
<file name> is the file header name of the file to

be deleted.



Use:

Syntax:

Use:

Syntax:

Use:

This command is used to delete the file specified;
this is done by skipping the file on the input tape
and thus not copying it onto the output tape. All
files from the current file up to «&file name)> will
be copied.

If no parameter is specified, the current file 1is
deleted, i.e. skipped and not copied.

If «file name> is not encountered, an error message
will be printed and the main input tape will be po-

sitioned at the end of tape.

Insert File [IE]

IFLJEFfile name>l:E0€ﬂ

where

<file name> is the file header name of the last file

which must be inserted.

When this command is given file(s) are inserted from
the auxiliary input device onto the output device.

If no parameter is specified, only the current file
is inserted.

If <file name> is specified, all files on the aux-
iliary input up to and including <file mame) are in-
serted.

If :EOL is specified, all files from the current file
to the end of library are inserted.

If «file named is not encountered an error message will
be printed and the auxiliary input will be positioned

at the end of library.

Write Header

WHu(name)

When this command is given a file header label is writ-
ten onto the output tape.

<named is a string of up to 8 characters (alphanume-
ric) of which only the first 6 are taken into account
by the system.

From this command it is possible to proceed to module
or line level.
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SA Search Auxiliary File SA

Syntax: SAu[cfile name$7

Use: This command has the same function as the Skip to

File (SE) command, except that it is done on the
auxiliary input unit and that the move may be for-

ward as well as backward.

End-0f-File

Syntax: EF

Use: When this command is given an End-Of-File block is

written onto the output tape.

It is used to terminate the creation of a set of
modules (each ending with :EOS).

When this command is given it is possible to proceed

from module level to file level.

CM Copy up to Module CM

Syntax: CMLJI;module name)i:EOiﬂ
where
<module name is the name (IDENT) of the module up

to which a copy must be made.

Use: When this command is given, a copy is made of one

or more modules (depending on how many precede <mo-
dule namez) from the main input onto the main out-
put. The copy is made up to the module named<module
name>, if specified.

If :EOF is specified, all modules from the current
module up to EOF will be copied.

If mo parameter is specified, the current module is

copied onto the output tape.
If an EOF block is found at the end of a module before an EOS

block, Update will write EOF on the output tape. If an EOS is

found before an EOF, Update will write an EOS and writing the
EOF must always be done by giving the command EF.
If the output file had not been opened, the file header of

the input file is copied onto the output file.
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Syntax:

Use:

Syntax:

Use:

If ¢«module name®» is not encountered, an error mes-
sage is printed, but all modules from the current
module up to the end of file will be copied.

From this command it is possible to proceed to line

level.

Skip to Module

SMLJZmodule namei]

where

<module name) is the name (IDENT) of the module
up to which must be skipped.

This command is given to position the main input
tape at the beginning of a module. The positioning
movement is always forward, so if the current posi-
tion is past the module specified, the tape is read
up to end of file and an error message is printed.
This is also the case when €module named> does not
exist.

If no parameter is specified, the current module is
skipped.

From this command it is possible to proceed to line

level.

Delete Module

DMuR module name;]

where

¢module named» is the name (IDENT) of the module to
be deleted.

This command is used to delete the module specified;
if no parameter is specified, the current module is

deleted.

Deletion is done by skipping the module on the input
tape and thus not copying it onto the output tape.

All modules from the current module up to <module
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name Wwill be copied onto the output tape if a
Parameter is specified.

If module name 1is not found in the current file,
an error message is printed and thr main input will
be positioned at the end of the file.

If the output file had not been opened, the file
header of the input file is copied onto the output

file.

‘ IMl Insert Module

Syntax: IMLJL<modu1e name)l:EOéﬂ
where
<module name) is the name of the last module which

must be inserted.

Use: When this command is given, module(s) are inserted

from the auxiliary input device onto the output de-

vice.

If no parameter is specified, only the current mo-

dule is inserted

If ¢module name> is specified, all modules on the

auxiliary input up to and including «module name>

are inserted.

If :EOF ig specified, all modules from the current

module up to the end of file are inserted.

If ¢module name> 1s not encountered an error mes-

sage will be printed and the auxiliary input will be
positioned at the end~-of-file.

If an EOF block is found at the end of a module before an
EOS block, Update will write EOF on the output tape. If an
EOS is found before an EOF, Update will write an EOS and writing
the EOF must always be done by givong the command EF.

If the output file had not been opened, the file header

of the input file is copied onto the output file.

‘DL, Delete Line l DL,

Syntax: !!DLu(numberL>{:<number257
where

<number1> and <number2) are line numbers in a program.



Use: This command is used to delete one or more lines.

If <numberl> only is specified, the line with that

number will be deleted.

If «numberl> ,<number2> is specified, the lines from
<numberl> to ¢number2> inclusive will be deleted.
<¢number2> must be larger than <numberl>.

Any lines following this command on the input com-
mand file and not starting with !! will be inserted

after the last deleted line.

l IL , Insert Line

Syntax: !!ILLJZnumbemq
where

<number> is a line number in a programn.

Use: This command is used to insert records.
If no parameter is specified, the inserion will be
after the current line.
If ¢number> is specified, the insertion will be
after the line specified.
Any records following this command will be inserted
also, up to the next update control command start-

ing with !!

!!EN, End of Line Modification

Syntax: !!EN

Use: This command is used to terminate line updating.
Any remaining records on the input tape are copied
onto the output tape.
'!T"EN must always be the last command on the line
level.
From this command it is possible to return to either

module or line level.



[en ],

Syntax::

EN

This command is used to

=5

return control to the monitor.
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UTILITY COMMANDS

Search Header

Syntax: SHuc<header name)

Use: When this command is given, the file header specified
is searched on the main input tape. The search may
be forward or backward.

If the header is not found, an error message 1is

printed.

ILHi List Headers LH

Syntax: LHuFiheader name§7

Use: When this command is given without parameter, all

the file headers on the main input tape will be listed.
If a<header name> is specified, all the idents under
this file header will be listed.

If the header is not found, an error message 1is

printed.

[LF | List File

Syntax: LFu[<file nameﬂr, /IDENT_I

Use: When this command is given without parameters, the current

file on the main input tape is listed. If a <file name>

is given, that file will be listed. If the specified <file
name > is not found, an error message will be printed and

the tape will be positioned at the end of the librarvy.

If /IDENT is specified, all IDENT records are listed. This 1is

used for listing an object library.

LM List Module LM |

£

Syntax: LMLJZmodule name57

Use: When this command is given without parameter, the

current module on the main input tape is listed.

If a <module name> is specified, that module will
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If a ¢<module name) is specified, that module will

be listed.

If the specified ¢module name> is not found, an error
message will be printed and the tape will be posi-

tioned at the end of file.

I PF l Punch File

Syntax: PFuFifile nameS]

Use: When this command is given without parameter, the

current file is copied from the main input unit and
punched on the punch unit.

If <file name> is specified, that file is punched.

The file header is never punched.

If ¢file named is not found, an error message is printed

and the tape will be positioned at the end of library.

PM l Punch Module

Syntax: PMUFEmodule namef}

Use: When this command is given without parameter, the
current module is copied from the main input unit
and punched on the punéh unit.
If <module name> is specified, that module is punched.
If «module name> is not found, an error message 1is
printed and the tape will be positioned at the end
of file.



ERROR MESSAGES

In case of an error, one of the following error messages 1is
printed, after which CE: is output and Update waits for the

user to give a correct command:

UNKNOWN COMMAND

PARAM ERROR

TOO MANY PARAM

INVALID LEVEL

INPUT I/0 ERROR

OUTPUT I/0 ERROR

UNKNOWN PARAM

UNAVAILABLE CMD (CMD = command)
END OF FILE SET

NO AUXILIARY F.C, (F.C. = file code)
PARAM MISSING
LABEL. TYPE ERROR (LABEL. = labelling)

INVALID IDENT
INPUT OVERFLOW
IJ0 ERROR
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Introduction

The Debugging Package is used to check and test programs written in Assemb-
ly Language.

After the user’s source program has been assembled the resulting object pro-
gram must be processed by the Linkage Editor. The Load module must be
loaded prior to the Debugging Package. The latter must be loaded with a dis-
placement value equal to the user program length + /20 (= save area).

Communication area

save area

= user program T

save area

Debug

Once the Debugging Package is loaded and started (LD and ST commands) the
user program’s absolute load address is printed and the Debug message D: to
allow commands to be input from the operator’s typewriter. Once the Package
is called the user may set breakpoints where the Package will suspend execution
of the user program to be tested and await further commands. This allows the
user to check his programs section by section. He may examine the contents of
any memory location and modify those lying within the program’s boundaries
or he may test the contents of register Al thru A14 before starting the execu-
tion or during breakpoints halts. The Debugging Package is not reentrant,
therefore it is not possible to test a main program and its scheduled labels sim-
ultaneously. It is allowed to define breakpoints in scheduled labels.
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1 Processing

User program memory locations may be addressed in the following two ways:
— absolute
— relative

A location is addressed absolute as follows:

1) take the absolute load address printed on the typewriter log after having
called the Debugging Package.

2) add the relative address of the location as printed on the Linkage Edit map

The relative address of a location is found by taking the relative address of
the symbol as printed on the map.

On-line/Off-line

The Debugging Package allows on-line as well as off-line operation:

On-line: a Debug command is executed immediately after having terminat-
ed with LF CR. All commands in chapter 2, except the IF com-
mand, are accepted in this mode which begins immediately after
having called the Package or when a breakpoint terminated by a
RT command has been executed.

Off“line: mode which is entered when a breakpoint is defined. The user may
now type one command or a number of commands which will be
executed when the user program reaches the specified breakpoint.
The string of commands pertaining to a breakpoint must be ter-
minated by eiter a GO or a RT command. The user program’s ex-
ecution is suspended during processing of the commands.

Input/Output

Input

Input to the Debugging Package consists of either commands or of data. Com-
mands are usually input from the operator’s typewriter when the Package re-
quests input after having typed D: on the typewriter log.

One command, CI, permits to read commands from either the card reader or
the punched tape reader.

The command RE allows to read data from a specified device. This is particu-
larly useful when the contents of buffers have to be changed or filled. The file
code of the respective devices must have been assigned before calling the
Package.

If commands are read from a device other than the typewriter and the input
command is erroneous, this command with error indication and error message
is printed on the typewriter log. The correct command may be typed in from
the operator’s typewriter after D: has been printed on the log.

The following commands are read again from the assigned input device.

Output

The output is normally directed to and printed on the typewriter log.

However, the output may be directed to another output devic by means of the
CO command provided the file code was correctly assigned before calling the
Debugging Package.

Commands typed in from the typewriter are copied on the line printer.

Note: If the program to be debugged is aborted the Debugging Package keeps
control. The Program Status Word is printed on the typewriter log and
the line printer, followed by the relative abort address and the print-out
of the contents of 14 registers. On the line printer, or on the typewriter
log if the output was directed to TY, a memory dump takes place of the
relating area.
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2 Commands

A command consists of two ASCII characters which may be followed by a
blank and one or more parameters. Parameters are separated by a comma. If a
command is terminated by a full stop another command (or commands) may
follow on the same line but may not continue on the next line. Each command,
or the last command of a line if more commands are specified on one line,
must be terminated with LF CR.

Parameter syntax:

< memory reference > ::= < absolute address >
<relative address >

where:
<absolute address>::=  / <up to 4 hexa digits >

In IF command: M. <hexa number >
<relative address > @ <up to 4 hexa digits >
<register > R <two digit decimal number >
<constant > / <up to 4 digit hexa number >

BREAKPOINT DEFINITION
syntax: AT <memory reference >

The breakpoint facility provides a means of suspending the execution of a user
program at any point. To set a breakpoint the user types AT followed by the
absolute, or relative address of the word where he wants the program to stop.
Once the breakpoint is set it switches the Package to the oft-line mode thus
permitting to define a command or string of commands which are to be execut-
ed when the running user program reaches the location specified in the break-
point.

The breakpoint’s absolute address is printed when it is executed: BP: absolute
address.

Breakpoints are kept in a table. The maximum number of breakpoints allowed
in this table is 8. Once a breakpoint is executed or when the user does not con-
sider a breakpoint necessary anymore it may be deleted from this table by the
command DB.

This permits to use more than 8 breakpoints in a debug run though only 8
breakpoints can be present in the table at the same time.

Addresses specified in breakpoint definitions need not to be in an ascending or-
der, so the user may first define an address at the end of the program and then
one at the beginning if he wishes to do so.

During a debug run a breakpoint may be defined only once, unless the break-
point is deleted.

When a breakpoint is reached the instruction to which it points is executed.
The last command of a string of commands pertaining to a breakpoint must be
either GO or RT, concluding this breakpoint definition.

Restrictions

The breakpoints defined may not:

— be modified by the program

— refer to DATA defined text (the BP is not executed)

— refer to a LKM (or MLK) instruction

— refer to an address defined in an EX, EXK or EXR instruction



DELETE A BREAKPOINT
syntax: DB._. <memory reference >

This command is used to delete a breakpoint and the commands defined to be
executed at this breakpoint.

A breakpoint can be deleted from the breakpoint definition table at any time
except when it is being executed.

D:AT /89A8
D:DR RI
D:GO

D:AT /8A4C

D:DR R2

D:DB /89A8

D:vsv/

1210

1283

BP: 8A4C This is 2nd breakpoint. -The 1st
A2 =3833 one is deleted

Example 6.1

DUMP MEMORY
syntax: DM_ <memory ref 1>,<memory ref 2>

Through this command the user may examine the content of a memory area
from and including < memory ref 1 > thru < memory ref 2 >.

The dump takes place on the operator’s typewriter unless otherwise specified
by the CO command beforehand.

The dump is presented as 8 words per line. Each line is preceded by an absol-
ute address (multiple of /10). The last line of the dump is filled up to the eighth
word of that line, with words immediately following <memory ref 2>.

D:DM /6511,/6528
6510 7D84 F4AS 8B22 F6DE 2020 5245 5345 5256 = RESERV
6520 4544 2020 4ESS 4D42 4552 2055 4E4B 4E4F ED NUMBER UNKNO

Example 6 .2



WRITE MEMORY

syntax: WM_. <memory ref >, <constant 1 >[, <constant 2>.......,
<constant n>]

This command permits the user to substitute the content of a memory location
by an other value or, if more constants are specified, as many memory loca-

tions, from <memory ref > on, as there are constants specified.
The locations’ contents must be within the program boundaries.

D:DM /6D08,/6D12.WM /6D0B,/1234,/5678.DM /6D08,/6DOA

6D00 444F 4320 5245 5620 5041 4745 2033 3520 DOC REV PAGE 35
6D10 ODOA 3131 3632 3320 5038 3535 4D20 5359 11623 P855M SY

6D00 444F 4320 5245 5620 1234 5678 2033 3520 DOC REV

Example 6 .3

DUMP REGISTER

syntax: DR <register >[, <register n>]

4V 35

This command dumps, in hexadecimal format, the contents from 1 to n regis-
ters. <register> may be any of the user registers A1 thru A14 (see parameter

syntax).

If no parameters are specified the contents of all registers, except for the P and

A15 registers, are dumped.

If only one parameter is specified the contents of that register is dumped.
If both parameters are present the contents of those registers, both specified

included, are dumped.

The dump is given on the typewriter log unless otherwise specified in the CO

command.

D:DR Kl
Al =0000

D:DR RI1,RS )
Al =0000 A2 =0000 A3 =0000 A4 =0000 A5 =0000

D:DR K15

*
PARAMETER ERROK

Example 6 .4



WRITE REGISTER

syntax: WR._ <register >, <constant 1 >[, <constant 2>......,

<constant n>]

The content of the specified register will be changed to the value of the first
constant or, if more constants are specified, a number of consecutive registers
is loaded with the values of the same number of consecutive constants. The
first register of the range is the register specified in this command.

D:DR R1,R4
Al =0000 A2 =0000 A3 =0000

D:WR R1,/0011,/70022

Ds:DR R1,R3
Al =0011 A2 =0022 A3 =0000

D:WR R2,/0033,/0044

D:DR R1.,R4
Al =0011 A2 =0033 A3 =0044

Example 6.5

D:AT /88D6

D:DR RI1,R4

D:WR R1,/0066,/70077,/70012
D:DR Rf.Ra

D:RT

D://
1210

BP: 88D6

Al =3132 A2 =3130 A3 =3132
Al =0066 A2 =0077 A3 =0012

Example 6.6

A4 =0000

A4 =0000

A4 =3130
A4 =3130



CHANGE INPUT DEVICE
syntax: Cl_/ <file code >

When this command is given all further commands are read from the device
with the specified file code.

Input devices other than the teletype may be the card reader or the punched
tape reader. Their file codes must be assigned before the Package is called. In
order to return the input of commands to the operator’s typewriter the com-
mand Cl—/5 must be given.

D:AT /89FE
D:CI1 /1
D:RT

D://

1383

BP: 89FE
Al =3133 A2 =3833 A3 =3133 A4 =3130 A5 =0000
Al =3133 A2 =F1F1l A3 =1234 A4 =2345 A5 =6161

DR R1,RS

WR R2,/FI1F1,/1234,/2345,/6161
DR RI1,RS
Cl /5

This was punched on tape

Example 6.7

CHANGE OUTPUT DEVICE
syntax: CO._./ <file code >

This command directs the output, from the time the command is read, to the
output device with the specified file code.

This file code must have been assigned before the Package is called.

If output is to be returned to the operator’s typewriter the command CO must -
be given with the typewriter file code.

Whether the command is given on-line or off-line does not affect its operation
i.e. the output device remains the specified output device until a new CO com-
mand is given.



RETURN TO ON-LINE MODE
syntax: RT

This command concludes a breakpoint definition.

When the user program runs it will stop at the address defined by the break-
point of which RT is the termination. The Debugging Package resumes control
and types out D: on the typewriter log thus switching to on-line mode.

The user may now type in new commands. In this way it is possible to react im-
mediately on the results of a breakpoint execution (see example 6.8).

CONTINUE EXECUTION
syntax: GO._[ <memory reference >

This command concludes, as RT, a breakpoint definition. The difference be-
tween both commands is clear when the user program is executed and the
breakpoint belonging to GO is reached.

The breakpoint’s absolute address is printed or punched and commands belong-
ing to the breakpoint are executed. When the GO command is read control is
not returned to the operator’s typewriter, as with RT. The execution of the
user program continues until a new breakpoint is encountered.

In this case the user has not the possibility to react immediately on a break-
point’s execution results.

If <memory reference > is specified the user program wil] continue at the spe-
cified address which must be within the program’s boundaries.

If <memory reference > is not specified the execution resumes at the address
following the breakpoint.

In example 6.8 two breakpoints are specified. One terminated by GO and the
other one by RT. The first breakpoint is printed on the typewriter log as the
CO command was not yet read. All other output is printed on the line printer
log. After RT the user may input another command.

D:AT /6CE4
D:CO /2

D:DM /651A,/6526

D:AT /6DFI

D:DM /651A,/6526

BP: 6CE4

NUMBER UNKNOWN
1835

D :RX
St

Example 6 .8



CONDITIONAL EXECUTION

syntax: IF—[<memory ref>|<register]>|=|<[<memory ref>|<regis-
ter >| < constant >

This command may only be used after an AT command. It allows a conditional
execution of the command string attached to this breakpoint.

The content of an address or register is compared with the content of another
address, register or constant.

If the condition specified is true the command string is executed. If not the user
program is restarted (implicit GO command).

If <memory reference > is an absolute address then <memory reference >
must be specified as M <hexa number >.

TRACE
syntax: TR <2 ASCII char>

This command can be used to check a condition after a branch instruction
which may cause the user program to enter a loop.

The two ASCII characters specified are printed out each time the program
reads the breakpoint to which this command is attached.

Restriction:

The ASCII characters may not be

— a space

— a full stop

D:AT /6CAS8

D:TR LO

Example 6.9

READ FROM EXTERNAL DEVICE
syntax: RE_/ <file code >, <memory reference >,/ <no of characters >

Through this command a number of characters may be read in a buffer whose
first address is <memory reference >. The data is read from the device with
the specified file code.

When this command is given a standard read is sent to the monitor with the
specified address and number of characters.

The number of characters mus be specified hexadecimally.

The message READ is printed on the typewriter log when the user requests a
record to be written from the typewriter.

START USER PROGRAM

syntax: //

This command must be used to start the execution of the user program after
having defined one or more breakpoints. The user program runs until a break-
point is encountered and commands defined at that breakpoint are then execut-
ed by the Debugging Package.

This command has the same function as GO <start address> when the latter
command is used on-line.

EXIT

syntax: RX

This command causes an exit from the Debugging Package and switches con-
trol back to the Monitor.
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Error Messages

The following messages are output when an illegal condition occurs.
The messages are always printed on the typewriter log.

MESSAGE

UNKNOWN BP

BP DOUBLE DEFINED

REFUSED IN ON-LINE MODE

REFUSED IN OFF-LINE MODE

BP CANNOT BE DELETED

BP TABLE OVERFLOW

NO BP ON LKM/MLK

PARAMETER ERROR

SYNTAX ERROR

FILE CODE NOT ASSIGNED

COMMAND UNKNOWN

SYMBOLIC REF. ERROR

NO START ADDRESS

MEANING

— the Package is asked to delete a break-

point which has already been deleted

— the DB command contains an incorrect

address.

— the breakpoint with the specified ad-

dress already exists in the BP table.

— the IF command is given not imme-

diately following an AT command.

— an attempt is made to define a new

breakpoint without having terminated
the previous one by a GO or RT com-
mand.

— the current breakpoint cannot be delet-

ed

— the BP table may not contain more

than 8 breakpoints. Delete from the ta-
ble some breakpoints already executed
or considered no longer necessary.

— the breakpoint may not point to a

LKM or MLK instruction.

— this message is printed when an illegal

parameter is specified

— the syntax in the command is erroneous

— the file code specified was not assigned

before the Debugging Package was cal-
led.

— the command given does not belong to

the list of commands discussed in the
previous chapter.

— symbolic references are not accepted in

the Basic Debugging Package

— start address missing in the module to

be debugged

COMMAND TABLE OVERFLOW — not enough room to record the com-

INVALID ADDRESS

mand string in the command table

— relative address not within program

limits
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1 CASSETTE FULL FORTRAN COMPILER

The Cassette Full FORTRAN compiler accepts Full FORTRAN source
modules as input, and produces object modules to be processed
by the Linkage Editor with the Full FORTRAN system library.
The result is a self contained executable FORTRAN program
which can run under control of the Cassette Operating Monitor.
The compiler is self-initializing, and does not require re-

loading between succesive compilations.

Source language

The source language for the Cassette Full FORTRAN compiler
is identical to the one described in the P800M Full FORTRAN
Reference Manual (publication number 5122 g9l ]]40X), except

that direct access I/0 statements are not accepted.

Operating procedures

The compiler is loaded into memory and started by means of
the cassette control command RN (Run a nrogram).
Once the compiler is started, it outputs

F:
which requests the I/0 options to be specified.
If the standard I/0 options are to be used the operator
replies by typing

LF CR
(standard I/0 depends upon which devices have been assigned
the standard file codes 1,2 and 3 which specify the source
input device, the listing output device and the object code

output device respectively).

If other options are selected the operator must specify the
file codes for the source input file, the listing output

file and the object file, plus, if required, the options

Q and/or N, followed by LF CR. Q specifies object code output
in 4x4 format, N indicates that the output listing is to be

suppressed; this applies to all source modules being processed



and has absolute prierity over any OPTIONS statement in the

source program.Error messages will always be listed.

If object code output is not required, the code to suppress
it is 0, If the options are incorrectly typed, the compiler
outputs a further

F:

and the options can be retyped, ending with LF CR.

The compiler then begins reading and processing the source
program, the first line of which must be an IDENT control
statement. If the IDENT is missing the compiler will continue
reading the source file, without processing, until the IDENT

is found.

When an END statement is processed which is not followed by
tEOS -indicating further modules are to be compiled- the
compiler writes :EOS on the object code output file, and if
no errors have been found in the END statement, outputs
the message

F/MESSAGE
on the listing device and automatically continues reading a
new source module ( which must begin with an IDENT statement)
without any operator action being necessary.
If there is not another module, the next statement read must
be :EOF. When an :EOF is read in the input stream, the com-
piler checks that the last statement was an END statement,
if it was not

F/MESSAGE EM
is printed on the listing device and an END statement is
automatically generated and compiled. The compiler then
types out

F:7F00

indicating succesfull compilation.



A fresh compilation can then be started, or if no further
processing is required, the operator types
X
upon which the compiler will exit, or
:EOF
to make the compiler write :EOF on the object code output

file and exit.
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1 CASSETTE FULL FORTRAN TRANSCODER

The Cassette Full FORTRAN Transcoder is a one+pass processor
that translates modules compiled by the Cassette Full FORTRAN
Compiler from interpretive code, which is only executable
through an object code interpreter, into direct executable
machine code. The modules produced by the transcoder are
ready for processing by the Linkage Editor.

Transcoded and compiled modules can be used together in one
FORTRAN program, if necessary the object code interpreter
will be added by the Linkage Editor.

Operating procedures

Input for the transcoder is the object code produced by the
Full FORTRAN compiler. The transcoder is loaded and started
by means of the cassette control command RN. Once started
it outputs

T:
and waits for a control command.
The possible control commands are:

c copy the current module untrans-

coded onto the output file

D delete the current module
E end the transcoding session
tEOF write :EOF on the output file and

end the transcoding session
T[:Nﬁ?f,NP] transcode the current module
NL and NP are optional parameters.
If NL is specified, no listing of
the transcoded module will he produ-
ced ( control messages and error
messages are always listed on the
operator's typewriter), if NP is
specified, no object code will be

produced.

Each command must be terminated by CR LF.



Error messages

IDT.MIS.
END.MIS.
CLS.ERR.
COM.MOD.
BLK.DAT.
TBL.OVF.
MOD.ERR.
DYN.ALL.
IO ERROR xXXXX yyyy

OBJECT CODE NOT
USABLE

IDENT statement missing or invalid
end/start cluster missing

erroneous cluster type

the current module is not a compiled one
block data modules cannot be transcoded
table overflow

unsuccesfully compiled module

dynamic allocation forbidden
unrecoverable I/0 error,xxxx=file code,
yyyy= returned status

because of a fatal error the trans-

coded object code is not usable

If an error is detected, the transcoder ends the current

session. The transcoder can be restarted by depressing the

INT-button on the control panel, and typing ST after the

monitor has requested a command by the message M:.

Control messages

IDENT ( namey

:EOS

:EOF

T:

COMPILED LENGTH=xxXX

idnetification of the current module

end of segment mark read

end of file mark read

a control command is requested

TRANSCODED LENGTH =yyyy

length of the compiled and the transcoded
module, expressed as a hexadecimal

number of characters



Listing

The object code listing consists of:
- the module identification
- the names and numbers of the external references

- the produced instructions

Each transcoded statement is delimited by two lines of
asterisks. Flag R indicates 'relocatable', flag X indicates
'external reference'. Two consecutive lines of asterisks
indicate an empty area, or an area that is to be filled later
on.

An example of a listing of a simple FORTRAN program and the

instructions produced by the transcoder is given on the next

page.



IDENT Pi0G
sk s e ek ok ok o ke o ok e o ok ok ok Ok K K Kok K K K

$PR0G 0002
ZPr0G 0004
/PROG 0006
F:ER11 0008
F:ER10 000A
F:ERO4 0o0o0C
F:ERO3 000E
F:ST 0010
sEOS

e o e e o e ke e o ok sk ko e ok ok Ok kK ok ok ok kok
2k e o ok ofe kol ke o ol e ok ke ok ok ok ook ke ok ke ek

0008 2020
000A 2020
000C 2F45
000E 4FE44
o e e o 3k s e e ok e ok o ok ok K ke ok kK koK ke ok ok ok
0010 0001
0012 0004
3 2 o e o 3 sk ok e ok oje ok e e ok ke ok ke ke ke ok ok ok e ok
0014 B86AD

0016 0002 X 0002
ke e o ko o ok ek ok o e ok ROk kKK K K Kk Kok o

0018 BACO
001A 0010 fat
001C R”8Cl1

001E 0000 R
sk ko R KRR KK R K K Rk ok R Rk K

0020. BACO
0022 0012 ]
0024 8B3Cl

0026 0002 ]
ok o ok ok o e o o kK ok ok Kk ok Rk ok R KK K

0028 88CO

002A 0000 R

002C 9140

002E 0002 R

0030 83320

0032 0000 £ 000a
0034 B3C1

0036 0004 h
ke o R R OR K K R R RO Ak kR K ok ok kR

0033 8420
003A 0000 X 0004
003C Fé6Al

O03E 0000 X 0010
ok Rk ok ROk K kRO KRR R ROk R Rk kR

0040 8420
0042 0002 X 0004
0044 F6A1L

0046 0000 X 0010
ke e e s sk e sk o e B e s ok ok o o K sk ok Ok ok ok ok ok
ok o ook ok e e ok ok ok ok ok ok ok ok ok ok ok ok ok

0048 0008 R

004A 000C R
3k o ok ok ok ok ok ok ke ok ok ok ok ok ko kol ok ok ok R R

COVPILFED LENGTH = 0C7R TRAVSCODED LENGTH

IDENT
A=1
L=4
M=X+L
STOP
END

0052

P0G
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1 Loaders

The P852M computer permits the user to load and run an Initial Program
Loader by simply pressing the IPL button on the front panel.

When doing so the contents of a 64-word Read Only Memory (ROM), which
has been preprogrammed with a standard bootstrap, is read into the CPU's
memory where it is executed.

Next the IPL, which may be located in front of a program or which may
be an independent tape or may be written on cassette tape, magnetic tape or
on disc, is automatically loaded and run from one of the following devices:

— operator’s typewriter (4 X 4)

— punched tape ‘reader

— fixed head disc

— moving head disc

— magnetic tape

— cassette tape.

However, before the button is pressed the user must set the following
parameters on the data switches:

bit0 = IPL is to be loaded from ASR (4 X 4)

1
0 IPL is to be loaded from other device

bit1 =1 IPL from disc
0 IPL from other device

bit2 =1 moving head disc
0 fixed head disc
bit 3 programmed channel transfer

=1
0 1/0 Processor transfer

bit 4-7 control information for control unit during execution of CIO Start sent
by the bootstrap. Specify the type of device:
TY = 0001 X1215 0011 (physical sector address)
TK = 0111 FHD 0011 (physical sector address)
MT = 0010

bit8 = 1 multiple device control unit
0 single device control unit

bit9 =1 X1215 disc (P824-001 CDD disc)

bit 10-15 device address of device from which the IPL is loaded

When the IPL has been read it prints on the operator’s typewriter:
OBJCT TAPE ON READER. THINK OF BASE!

The user has now the opportunity to modify the program’s base address. This
address is displayed in register A9. If the address is not modified the base
address is assumed to be 0.

The CPU may be restarted by pressing the RUN button.

If a start address has been defined for the loaded program at assembly time
control is given to this address by the IPL.

When the loading of the IPL and program is completed register A9 contains
the first free location behind the loaded program.

The loading of an absolute program section does not change the contents of
A9.

The bootstrap area may be overwritten by the loaded program.



Loading procedure

— prepare device from which IPL is to be read and place IPL on this device.
— set the relevant information on the data switches.

— push IPL button. The IPL is now read.

— if the IPL is not Located in front of the program to be load ed and

onthe same medium, place the program to be loaded o n the 2,1?“{ device.
— push RUN button to read the program.

Note: By means of the IPLGEN program, which 1is
part of the system generation procedure
and is contained on one of the generation
cassettes, the user may generate IPL pro-
grams. The Initial Ptogram Loader thus
generated can be used for any device.



2 Dump Program

The ASCIl dump program allows to have an ASCII memory dump in
hexadecimal format on the line printer or on the operator’s typewriter. The
program is delivered on paper tape in 8+8 or 4 X4 format. A separate IPL
must be used to load the dump program. (IPL generation: see App.A: Sys Cen)
The IPL is loaded by pushing the IPL button on the control panel. The user
may now specify in register A9 the loading address of the dump program.
Default value = 0000.

Next push the RUN button to load the dump program. When the reading stops

the user must load register A8, A9 and A10 with the following information:

A8 to be loaded with the address of the device onto which the dump will
take place, e.g. /10 for the operator’s typewriter or /07 for the line
printer.
If the device is connected via the programmed channel bit 0 of register
A8 must be set to 1.

A9 to be loaded with the first address of the area to be dumped.

A10 to be loaded with the last address of this area.

Press the RUN button to activate the dumping.






3 CASSETTE PREMARK

The cassette premark program prgMTg must be used for cassette

tapes which are going to be used under the Cassette File Man-
agement Package. PREMTK is a program which writes informa-

tion at the beginning of the tape, so as to make it recog-

nizable to the CFM package as a tape using one of the three

ECMA standards of labelling: Basic, Compact or Extended.

For details on these labelling systems, see Part 1, Chapter6.

The program is loaded from cassette by giving an LD command follow-

ed by an ST command and uses the following file codes:

- file code OA is the command input file. This must be the
operator's typewriter, through which the PREMTK prints out
the questions to which the user must type in the answers.
If this file code is assigned to another device, PREMTK
does not output the questions, but only reads the answers.
These must then be input in the correct order. See the
procedure description below.

-~ file code 03 is the output file. This must be a TK cassette
drive. On this file code PREMTK outputs the premark block.

- file code 02 is the list file. On this file PREMTK lists
questions and answers during the program run. Each time
am answer is accepted, PREMTK outputs question and answer

on the listing.

Bagic Label ling

For this type of labelling, a cassette is premarked as fol-
lows:

- On side A PREMTK writes one tape mark for intermediate start

of track and two tape marks for End of Data, as follows:

~ Side B is premarked in exactly the same manner.



For this type of labelling, a cassette is premarked as follows:
- Side A:
First PREMTKwrites a File Header Label (HDR) at the beginning
of the tape, with the following information:
- label identifier
- volume identifier
- file identifier
- creation date
All the other fields are filled with zeros ( = default value).
The File Header Label is followed by one tape mark, followed
by a PMK block, which has the same layout as the File Header
Label, except that the label identifier has the value /3F
( =?) . By means of this block the CFM package recognizes
the tape as premarked.
The PMK block is followed by one tape mark, an EOF label
(for compact labelling) and two tape marks, so that side

A of a premarked tapé will look as follows:

HDR =*®* PMK =x EOF = =

- Side B:
PREMTK writes a File Header label with the same layout and
data as for the HDR on side A, followed by a tape mark.
The CFM package requires this File Header label on side B
to recognize the same volume in a multi-track write process.

Side B will thus look as follows:

HDR =%

Extended Labelling
For this type of labelling, a cassette will be premarked as
follows:
- Side A:
First PREMTK yrites a Volume Header Label (VOL ) at the be-

ginning of the tape, containing the following information:



~ label identifier

- label number

— volume identifier

All the other fields are filled with zeros (= default value).
The Volume Header Label is followed by a File Header Label
containing the following information:

- label identifier

- label number

- file identifier

- creation date

All the other fields are filled with zeros (= default value).
The File Header Label is followed by one tape mark, a PMK
block (with the same layout as for Compact Labelling), one
tape mark, an EOF label and two tape marks, so that a tape

premarked for extended labelling will look as follows:

VOL HDR = PMK =% EOF =xx

- Side B:
PREMTK writes a Start of Track Label (STR, see Part 1,
Chapter 6), followed by the same File Header Label as on
side A, followed by a tape mark, so that side B of the

cassette will look as follows:

STR HDR x

Operation

When PREMTK has been loaded and started, it prints a number

of questions on the typewriter, to which the user must type the

Each answer must be followed by @ .

After the first question, the procedure is different for Basic

and for Compact/Extended Labelling.

The first question printed by PREMTK is:

answers



TYPE OF LABELLING

Reply: LPlC]EJ

for Basic, Compact or Extended respectively.
When the reply for this question was B, PREMTK continues:
CHANGE TRACK AND #£ RS

The user must take out the cassette and put it back in with
side B up. When the tape has been rewound, he must restart
PREMTK by pushing the INT button and, on output of M:, typing
in RS. PREMTK then prints:

RUN AGAIN?

Reply: [NO | ok |
If the reply was NO, PREMTK exits.

If the reply was OK, the procedure is repeated,

When the reply for the first question was C or E, PREMTK

continues:

VOLUME IDENTIFIER

Reply: <(volumed

where {volume) is a string of 4 characters for compact
lahelling or a string of 6 characters for extended
labelling (maximum).

When the character string is SYST, this means that
this tape is being premarked to receive IPL + monitor
and become the system tape. In this way IPL + monitor
can be recorded on this tape with a Copy File command
of the Update Package. When SYST is specified, the two
following questions are skipped.

FILE IDENTIFIER

Reply: <file ident)



where <file ident> is a string of max. 8 characters for
compact labellimg or a string of max. 17 characters for
extended labelling. A space is not allowed as the
first character.
For compact labelling, if an asterisk is typed (%),
the cassette will be declared as a working cassette
(see Part 1, chapter 10). In this case, the following
question is skipped.

CREATION DATE

Reply: yyddd

where yy is the year, and ddd is the day of the year.
CHANGE TRACK AND # RS
The user must take out the cassette and put it back in with
side B up. When the tape has been rewound, he must restart
PREMTK by pushing the INT button and, on output of M:, typing

in RS, PREMTK then prints:

RUN AGAIN?

Reply: E\IO I OISJ
If the reply was NO, PREMTK exits.

If the reply was OK, the procedure is repeated.

Error Messages

If an erroneous answer is given, PREMTK repeats the question.

PREMTK may output one error message:

OUTPUT FILE 03 NOT ASSIGNED TO "TK" ~ PAUSE

Control Command

Syntax:

Use: This command can be used at any time during a

premark rum to exit. When this command is given,

9.11



PREMTK prints out the message OPERA. ABORT

EXIT

and exits. To restart, the user must press the INT

button and type in the command ST.

EXAMPLE

Mepl

pow )

IDEN
PREMTH 5111 100 2

HEOS
TEOF
MeST

TYPE

23571 COS BASIC PACK. CAS. 2/2
4F 8E ,

*#x PREMARK CASETTE #*#%

OF LABELING: O

1
o

VOLUME IDENTIFIER:WIORK

FILE

IDENTIFIER:»

CHANGE TRACK AND #RS

M:RS

RUN AGAINT 0K

i’.)

AEHARK CASETTE *x»
OF LABELING: C

s UR AL

Gall?  NO

9.12
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Appendix A System Generation

The system generation process, which consists of three main
steps, i.e. monitor tables generation, monitor body genera-
tion and system medium generation are handled by a number

of generation processors which are loaded from cassette and
started successively.

The system generation procedure for the Cassette Operating
System provides great flexibility in the number of possibi-
lities allowed to the user and extensive logging of the pro-

cess.

The following processors are used to generate a Cassette

Operating System:

- GENMON, a generation monitor used only during the system
generation process to run the generation processors.

— COMGEN, which generates the monitor tables from the answers
it receives from the user in a conversational process with
a standard list of questions.

- IPLGEN, which generates the Initial Program Loader (IPL),
the first module to be stored on the system medium. IPLGEN
runs under any monitor.

- GENLKE, which runs under GENMON and scans the library of
system modules, to select the ones requested during the
COMGEN phase and link them with the monitor tables generated
during COMGEN.

- CASLOD, which, running under GENMON, is used to record the

system processors on cassette tape in the Compact system

of Labelling.

In the following paragraphs, the whole set of operations ne-
cessary for generating a Cassette Operating System is descri-
bed in a number of sections corresponding to the sysgen pro-
cessors listed above. At the end of each section a number of
notes and remarks may be given, which the user must carefully

read before starting the operation.
At the end of this Appendix, a sysgen example is given, followed by

error recovery procedures for errors mgde during the GENLKE or

CASLOD phases.

A-3



OPERATION

The minimum configuration required for generating a Cassette
Operating System is:

- CPU with 16k memory

- typewriter with address 10

- two magnetic tape cassette drives

The user receives two so-called generation cassettes, con-
taining:
- generation cassette 1 (Gl1):
side A: IPL
GENMON
COMGEN
IPLGEN
GENLKE
(these are all programs in load
module format)
side B: COMLIB (object library)
CASLOD (a program in load mo-
dule format)
- generation cassette 2 (G2):
side A: PREMTK (cassette premark)
UPD (cassette update package)
ASM (assembler)
LKEGEN (linkage editor)
LKEGEN
CASLOD
DEBUG
(these are in load module format)

side B: empty

The user needs two cassettes of his own:
- one system cassette, referred to in the rest of this chap-
ter as cassette S

- one working cassette, for temporary storage, referred to



as cassette W.
It may be that the user wants to generate his system on a
medium other than cassette magnetic tape. Definition of
the system medium is established during the GENMON phase.
In that case the CASLOD processor is not required, because
this processor is used exclusively to record on cassette
tape in Compact Labelling.
The system generation process is based, however on generation
from cassette tape onto cassette tape and therefore a number
of standards have been incorporated in the process. If these
are not acceptable to the user, he must alter them during

the GENMON phase.

To start the generation process:
- switch on the CPU

- load the generation cassette Gl, with side A up, in cassette
drive TKOS5

- load cassette W (working cassette) in cassette drive TKI15;
if cassette tape is not going to be the system medium, pre-
pare the paper tape punch or magnetic tape drive, whichever
medium is chosen under GENMON

- set the data switches on the CPU control panel to allow the

bootstrap to load from TKO5:

O 1 2 334 56 7,8 9 10 11,412 13 14 15
0o0o0©O0O|OIIT 1T 1)1 O 0 OFpO0 1 0 1 (hexa 0785)

(for the significance of the bits, see Part,
Chapter 10 : suffice it to mention here that bit 3 is O
if the cassette drives are connected to the I/0 processor
and 1 if they are connected to the programmed channel, and
bits 10 to 15 contain the device address).

- press the MC button

- press the IPL button

Now the bootstrap is loaded which loads the first processor

from the cassette in TKO5 into memory:



GENMON

When GENMON is loaded its identification is output on the
typewriter:

GENMON

When loading is terminated,

:EOS

:EOF

is output on the typewriter, followed by the question

STANDARD CONFIGURATION?

The reply to this question can be XIEEI or Elgl.

If the user replies Y followed by @ , GENMON assumes the

following standard configuration definition:

- typewriter : TY10 at level /6
- tape reader : PR20 at level /4
- tape punch ¢ PP30 at level /5
- line printer : LPO7 at level /17
- card reader : CRO06 at level /15
- cassette tape : TKO5 at level /14

TK15 at level /14
TK25 at level /14
- magnetic tape : MTO04 at level /13
MT14 at level /13
MT24 at level /13

If the user replies N , i.e. if one or more of the device
addresses or levels is different from the standards above,
GENMON outputs the following list on the typewriter, there-

by allowing the user to define the configuration himself:

TY:
PP:
PR:
LP:
TK:
MT:
CR:



DK: (answer NO, for no discs used in configuration)
LKM LEVEL: (standard = 1)

RTC LEVEL: (standard 2)

PANEL INTERRUPT LEVEL: (standard = 7)

For each of the devices listed, the user can reply as follows:

- if he wants the standard address and level (see above);

- Laddress»,{leveldif one of these is different from the stan--

dards, followed by

- N or NO followed by <]§ if he wants the device

excluded from the system.

When the user has terminated his reply to the first ques-
tion, GENMON types out:
STANDARD FILE CODE ASSIGNMENT?

The procedure here is the same as for the first question:

the reply may be either Y[ES] or Nrb].

If the user replies Y or YES followed by @ GENMON as-
sumes the following standard file code assignments:

- file code 1: TY10 (system keyboard)
- file code LP07 (listing output)

- file code TK15 (object output)

- file code TKO5 (object input)

- file code TY!10 (system typewriter)

- file code TKO5 (object input)

TK25 (object input)

- file code

- file code PR20 (object input)

- file code

TY10 (sysgen source input)

- file code

.

TK15 (sysgen object output)
TKO5 (casload ebject input)

QO W > 0 N OB W N

« file code

If the user replies N or NO to this second GENMON question,
i.e. 1f one or more of his file code assignments 1is going to
be differen; from the standard list above, GENMON outputs
the following list on the typewriter, thereby allowing the

user to give his own file code assignments (since the GENMON



processor is the same for all monitors, some of the file

codes given in this list are irrelevant to the generation of

a COM’ and the user must type in NO after those):

LOAD INPUT DEV. AND MAIN LKE INPUT DEV. F.C./4: (standard
SYSGEN INPUT DEV.
SYSGEN OUTPUT DEV.

AUX. LKE INPUT DEV
AUX. LKE INPUT DEV
AUX. LKE INPUT DEV
AUX. LKE INPUT DEV
IPLGEN/LKE/CASLOAD

LISTING OUTPUT DEV
CASLOAD INPUT DEV.
DISLOAD INPUT DEV.

For each of the file codes listed,

lows:

OUTPUT DEV.

F.C./A: (standard
F.C./B: (standard
F.C./6: (standard
F.C./7: (standard
F.C./8: (standard

F.C./9: (type in NO

F.C./3: (standard
F.C./2: (standard
F.c./C: (standard

n

TKO5)
TY10)
TK15)
TKOS5)
TK25)
PR20)
)
TK15)
LPO7)
TKOS5)

F.C./E2: (type in NO)

the user can reply as fol-

- if he wants the standard assignment (see above)

- <dev.named><Ldev.

the standards, followed by @ (or: £dev.name) @ )

- N or NO followed by if he does not want this file code

taken 1into account.

When the user has terminated his reply to this question,

types out:
END OF GENMON INITIALIZATION
READY TO LOAD PROGRAMS

Now the user can proceed to the next phase: (CoMGEN

Notes on GENMON:

For the question STANDARD CONFIGURATION:

- From the time the MC button has been pushed up to the end
of GENMON initialization,

or magnetic tape especially)

should occur.

address> if one of these is different from

GENMON

no Ready interrupts (from cassette



- If the user has answered N or NO to this question, in the
list typed out by GENMON specification of a level is man-
datory for LKM LEVEL. -~For RTC LEVEL it is mandatory if the
CPU key is in ON/RTC or LOCK position. For PANEL LEVEL it
is alseo mandatory.

For the question STANDARD FILE CODE ASSIGNMENTS:

- The standards imply sysgen from cassette tape. Theréfore,
for BOM system generation the answer to this question must
be NO and the standards must be redefined.

- fil:_code /4: all programs will be loaded from this file
code. During the syslink phase it ié used as GENLKE object

input, so it must be punched tape or cassette.

- file code /A: from this file code the parameters for the
¢OM table generation (GOMGEN) will be read. This may be
done in interactive mode (e.g. TY) or not (e.g. punched tape
reader, cassette tape', magnetic tape or card reader).

- file code /B: this may be punched tape, cassette tape or
magnetic tape.

~ AUX. INPUT DEV.: these may be assigned in advance, espe-
cially for syslink, if libraries are to be scanned on various
devices.

- file code /3: this is the main output device (sequential),
i.e. punched tape, cassette tape or magnetic tape.

- file code /2: for logging of the sysgen operation: LP.

If no line printer is availabie, type in NO.

- File codes /4, /A, /B, /3 are mandatory;

file codes /6 up to /9 and /2 are optional.

- When answers to GENMON questions are given on an ASR type-
writer, they must not be typed in before the bell signal
because of the low speed of the GENMON I/O module. This
is not necessary for devices on V-24 interface, such as the

matrix typewriter P842, because they work in echo mode.



COMGEN

When GENMON initialization is terminated and the message

READY TO LOAD PROGRAMS has been output the user can start

the second phase, COMGEN, the building of the coM tables.

This is done by typing in replies to questions output on the
typewriter by COMGEN. From these replies COMGEN builds the
tables and records them on the medium with file code /B, i.e.
in standard cases cassette drive TKI15.

When the questions and answers are handled via the typewriter,
this phase is done in conversational mode. It is also possible
however, to do it in non-conversational mode, for example by
having the questions and answers pre-recorded on punched tape.
In such a case file code /A must have been assigned to tape reader
during the GENMON phase under the question STANDARD FILE CODE
ASSIGNMENTS?

in any case, the COMGEN phase is started as follows:

- push the INT button on the CPU control panel

- on output of M: type in LD

- now the following sysgen processor, i.e. COMGEN is loaded
from the cassette tape and its identification is output:
IDENT COMGEN

- when loading is terminated,
tEOS
:EOF

is output on the typewriter.

(At this point, if file codes /A and/or /B have been rede-
fined under GENMON, i.e. if they are not assigned to magnetic
tape cassette, prepare the relevant device. Normally, cassette
drive TK15 should contain a working cassette now and be ready

to receive the tables output by COMGEN) .

- push the INT button
- on output of M: type in ST
- Now COMGEN 1s started and outputs the following messages

on the typewriter:

A-10



SYSGEN P852/P856/P857 COS
TABGEN INITIALIZATION

IDENT SYSTEM DEFINITION
then, if the user works in conversational mode, a series of

questions is output, to which the user must type in the re-

plies:

ITDENT

Reply: Specify a character string of up to 6 alpha-
numeric characters, to be punched at the
beginning of the module. This may be followed by
a character string of up to 73 characters, con-
taining comments. The comment field must be
separated from the ident field by a blank.

Error Mesvage: TGO3: the first character is not alphabetic.

MEMORY SIZE

Reply: Specify, with two hexadecimal characters, the size
of the machine memory in lk words. The number
must be a multiple of 8k and may not exceed /20.

Example: 10: 16k memory.

Error Messages: TGO3: the specified number is not hexadecimal.
TGO4: the size is not a multiple of 8k
TGO5: the size exceeds 32k words.

STACK STZE

Reply: Note, that each device requires up to 10 words
in the stack for each interrupt managed for that
device. Specify up to 4 hexadecimal characters,
giving the size in words, of the stack which is
used by the system to save registers when an
interrupt occurs.

Error Message: TGO3: the number specified is not hexadecimal.

USER INTERRUPT ROUTINES

Reply: Specify all user interrupt routines (usually

drivers for special devices) which must be 1link-

A=



edited with the monitor for inclusion in the
system, as follows:
Ly,{ENTRYip
END
L,ENTRYi specifies the name (up to 6 characters), i.e.

the start address of the interrupt routine connected to
level L.

END indicates that all routines have been de-
clared or is used if none are entered.
Iirror Messages: TGO%: syntax error

TGO6H: the first character of the name (ENTRYi/j)

is not alphabetic

TGO): error in the level declaration.

POWER FAILURK

Reply: specify the level of power failure option as
follows:
Ly giviug the level number in 1 or 2 hexadecimal

digits.

Specify N if this feature is not available in the

system.

Note: The standard system power failure routine
performs only a HALT.

rror Message: TGO3: parameter error.

REAL, TIME CLOCK LEVEL

Reply: Specify the level for the real time clock, in one

or two hexadecimal digits.

LKM LEVEL

Reply: First specify the level to which the LKM inter-

rupt is connected in the same manner as for
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power failure and real time clock. Then, define
the standard monitor requests necessary for your
system. COMGENprints the names of these monitor

requests one by one, and after each one the user

can answer:

Y if the monitor request is required

N if it is not wanted.

All monitor requests are optional.

The following list of standard monitor requests

is printed by coMGEN:

IORM (Input/Output Requests)

WAIT (Wait for an Event) ‘ necessary for

EXIT (Bxit) ,} standard system

GTBUF (Get Buffer) required with

FRBUF Release Buffer) :} FORTRAN

PSE (Pause) (recommended for cassette and mag-
netic tape handling)

ABRT (Control Abort) (required for Debug)

CFM (Cassette File Management (required _for COM)

Error Message: TGO6: the reply was neither Y nor N. The user

must type the correct reply.
TGO8: syntax error.

USER LKM

heply: The user may specify his own set of monitor

requests for inclusion in the monitor, as follows:

{N17,<ENTRY17

(Ni?,(ﬁNTRYi)

1
«Nn>»,( ENTRYn)>
END

where Ni consits of two hexadecimal digits de-
fining the DATA {number) which follows the LKM
instruction, and ENTRYi is the symbolic entry
point of the routine processing the LKM DATA Ni
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Error Mescaze:

&

PANEL LEVEL

Reply:

Error Message:

OCOM OPTIONS

Reply:

function.

The system will extend the monitor request table
in which word i contains the address of ENTRYi.
Therefore, during GENLKEs» the user must provide
the Linkage Editor with the module containing all
entry points ENTRYi specified here.

END indicatesthat all user LKM functions have been

declared or that none are wanted.

Note: Ni must not be equal to any of the standard
LKM DATA numbers.
TGO3%: the first parameter is not hexadecimal

TGO7: the tirst character of the second parameter
is not alphabetic

PGOus syntax error.

When operator communication (OCOM) modules are
selected, the user must specify the level to
which the control panel interrupt is connected.
The level is specified as:

<L> a level number of 1 or 2 hexadecimal digits.
Specify N if no operator communication feature is
used.

TGO3: parameter error.

Specify if the operator communication package contain-
ing the operator commands must be included, by typing:
Y if it must be included, or

N if it must not be included.

If the reply was Y, COMGEN will print, one by one,

the operator commands available. By typing Y or N

after each one, the user indicates whether he wants it to
be included or not.

The following list is output:

DM (Dump Memory)

MC (Manual Control) (required for magnetic tape

and cassette handling)



CF (Clear File)

WH (Write Header) required for
SH (Search Header) Cassette File
WF (Write First Header) Management

RN (Run Program)

HD (Halt Dump) (recommended if DM has been selected)
WM (Write into Memory)

LD (Load a Program) } (reimified FoniDetng)
ST (Start a Program)

RY (Retry Device)

RD (Release Device)
AS (Assign File Code)
AB (Abort a Program)
PS (Pause)

RS (Restart) (required if PS or PSE (LKM) selected)

‘} (see Note below)

Note: When the commands RY and RD are not selected,
the system will stop when an I/0 error occurs
which requires operator's intervention.

In a configuration with only a typewriter
these two commands are not needed, but if more

devices are used, they are highly recommended.

USER _COMMANDS

Reply: Specify any user-made operator commands which must

be included in the system, as follows:
<CM1)» ,{ENTRY1S

[ |

( |
<CMn) ,{ENTRYn>

END

where CMi consists of 2 characters defining the operator
command and ENTRYi specifies the entry point of the
module which processes command CMi.
END indicates that all commands have been declared

or that none are required.

Note: CMi must not be equal to any of the standard
operator command mnemonics.

Error Message: TGO3: syntax error.

>
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DEVICES ON PROGRAMMED CHANNEL

(Note: devices on channels must be declared according to Release
Bulletin)
Reply: Specify, which devices are connected to the pro-
grammed channel, as follows:
‘ DNDf[/ , (L)

END

where:
DN is the device name, in two ASCII characters.
DA is the device address, in two hexadecimal

digits.

A2 specifies the level to which the device is

connected.

END indicates that all devices have been declared.

Note: For the opertor's typewriter, three devices
(7Y, TP, TR) must be declared with the same
address, if they will all be used.

No check is made on device declaration.

Error Messages: TGO1: the device specified is not supported by

the system
TGO2: device address error
TGO9: level error
TG10: device not declared.
TGO6: missing parameter.
TGO3: parameter error.

DEVICES ON MULTIPLEX

Reply: Specify, which devices are connected to the multi-
plex in the same manner as for the devices on the

programmed channel.

Note: For line printer ¢pere

are additional parameters:



- Line printer:
LPDA,L,LG, {(number)
where LG=|S|L]: S = 80-column printer
L = 132-column printer.
{(numbery): a hexadecimal number
specifying the number of

lines per page wanted.

No check is made on the device declaration.

Device names used:

TR : ASR tape reader
TP : ASR tape punch

PR : high-speed reader

PP : high-speed punch

TY : operator's typewriter
CR : card reader |
LP : line printer

TK : cassette tape unit
MT : magnetic tape unit

HIGHEST FILE CODE NUMBER

Reply: Specify the highest file code number (from /01 to
/FF) used in any of the programs. This will in-
dicate how many words the system must reserve for
the File Code Table.

Error Message: TGO3: syntax error.

CFM. UNITS (appears only if Y was answered for CFM under the
question LKM LEVEL )

Reply: Specify the cassette tape drives making use of
Cassette File Management, as follows:
TL {xx»
[
(I
TL<xxD
EN



Example:

where <xx) is the device address of the cas-
sette tape unit.

If the user does not want to select CFM he
must reply EN. The following question will
then be skipped.

TLOS5

TL15

TL25

EN

NBER OF CASSETTE FILE NAMES (this question is asked only 1if

Reglz:

Y was answered to ¢FM under LKM LEVEL)

The user must type in a number equal to or
larger than 2. The number is hexadecimal.
This number is used by COMGEN to reserve space
for the dynamic catalogue (which keeps the file

headers used during a run).

SPECIFY FILE CODES

Reply:

Specify all file codes used by the programs. If
system processors are used, their standard file
codes must be declared. The standard file codes
are: Ol:source input, 02:1listing output, O3:punch
output, O4:object input, O5:operator's typewriter.
Declaration is done as follows:

(FCY,(DNDA)

{FC),<DNDA)
END

where FC is a file code (2 hexadecimal digits)
assigned to the device indicated by DN with add-
ress DA.

At this point, a file code can be assigned to

the cassette units specified under CFM UNITS.
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Note: File code 05 is used by the system for

input/output to/from the operator's type-
writer. It cannot be assigned or re-
assigned by AS operator commands.
So, if used, it is necessary to declare at
least this file code. All other file codes
may be assigned at execution time by means
of the operator command AS.

Error Message: TGO8: syntax error

TG10: device has not been declared.

FILE CODES ASG TO USER DEVICES

Reply: The user may declare all file codes assigned to
his non-standard devices. The related I/0 drivers
(including Device Work Tables) and the interrupt
routines for these devices must be written by the
user and be incorporated in the system during the
GENLKE phase. (The entry points for the inter-
rupt routines must be declared under USER
INTERRUPT ROUTINES). These file codes must be
declared here, as they cannot be assigned by AS
operator message. The reply must be as follows:
.fFC/,$DWTy’

EﬁD
where:
FC is a two-digit hexadecimal file code which will
be generated in the File Code Table.
DWTi is the entry point ( a name of up to six
characters) of the Device Work Table (DWT) associ-
ated with this device.
END indicates that all file codes have been de-
clared.
Any number of file codes can be assigned to the

same DWTi. The system checks only if the file

code is a two-digit hexadecimal number, but not if



it has already been used or is one of the standard
file codes used by the system processors.

Error Messages: TGO%: syntax error, e.g. the file code is not a

hexadecimal number.
TGO7: the first character of the DWT is not an

alphabetical character.

ABORT MODULE (This question is printed only if N was replied for AB
under OCOM OPTIONS and ABRT under LKM LEVEL)

Reply: If neither the monitor request 'Keep Control on Abort!
nor the operator command AB have been selected, the
user may include the system abort module by typing Y.
If the reply is N, the abort module will not be inclu-
ded. Abort of the user progfam will, if the module has been
selected, result in an output message and the user may enter
a new command to run the next job. If the module has not
been selected, an abort will stop the machine, through a
Halt instruction.

Error Message: TGO6: invalid reply.

SIMJLATED INSTRUCTIONS

Reply: Y or N, depending on whether the simulation pack-
age must be included or not. If the reply was Y (only for P8:
the following 1list is output:

MULTIPLY:

DIVIDE:

D ADD: (= double add)

D SUB: (= double subtract)

D SHIPT:(= double shift)

MLR - MSR: (= multiple load/stor register)

After each item, the user must type in Y or N to
indicate whether he wants that instruction sim-

ulztion routine included or not.



S IMULATED ROUTINES SAVING AREAS NB

Reply: This question is output only if the reply to the
previous question was Y.
The user must type in the number of save areas re-

quired by the simulation package.

MAX NUMBER OF SCHEDULED LABELS

Reply: Type in a two-digit hexadecimal number, specifying
the maximum number of scheduled labels which may
be in queue at the same time. This will be the
length of the FILLAB table described in the para-
graph on Scheduled Labels.

Note: This is not the maximum number of scheduled
labels used in the program, which may be a

higher number.

TABGEN ENDED

Take the working cassette out of cassette drive TK15 (file code /3).



IPLGEN

During this phase an Initial Program Loader for the user's
system will be generated. This implies, that at this point
he must prepare his syetem medium. In standard cases, the
output from IPLGEN will be onto cassette in drive TKI15 (file
code /3 under question STANDARD FILE CODE ASSIGNMENTS of
GENMON phase), so the user must put his system éassette S
into drive TKI5 with side A up and wait until it has been

rewound.

Now IPLGEN can be loaded and started:
- push the INT button on the CPU control panel
- on output of M: type in LD
- now the next sysgen processor is loaded from the generation
cassette in TKO5 and its identification typed out:
IDENT IPLGEN
when loading is terminated,
tEOS
:EOF
is output
- push the INT button
- on output of M: type in ST
- Now the IPLGEN processor is started and an Initial Program
Loader (IPL) is written at the beginning of the user's

system medium.

Note:

- When the IPL is generated onto cassette or magnetic tape,
the positioning of this tape must remain stable until the
user's monitor which must follow it is recorded omto it.
Remember that a cassette 1is rewound when taken out of the

drive and put back in again!



GENLKE

During this phase the final user monitor is obtained by link-

ing the tables generated under COMGEN with the monitor modules

required from the COM Library on side B of generation cassette

Gl and possibly, with modules from user and/or extension libra-

ries.

This implies some manual actions on the casettes but first

GENLKE must be loaded into memory:

push the INT button on the CPU control panel

on output of M: type in LD

now GENLKE is loaded from the cassette tape and its identi-
fication is output:

IDENT GENLKE

when loading is terminated,

tEOS

tEOF

is output on the typewriter.

On the basis of the availability of only two cassette drives,

the cassettes are now handled as follows:

take generation cassette Gl from TKO5 after GENLKE has been
loaded.

put the working cassette W with the tables generated under
COMGEN in drive TKO5 and wait for it to rewind.

start GENLKEas follows:

push the INT button

on output of M: type in ST

now GENLKE outputs

L:

and the user must type in the link-edit command as follows:
Ef?(decimal numbeﬁ;lg(module name>FL§,€n

where {decimal number> consists of 3 digits:

- the first is the file code for the object output device

- the second is the file code for the listing device

>
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- the third is the file code for the object input device.
<module name> is the name of the user's COM;
8 or 4 is used if the monitor is punched on paper tape to
indicate whether it must be punched in 4-track or 8-track
format.
If the standard file codes are used (see under GENMON, i.e.
/3, /2 and /4 respectively), they need not be specified and
the command can be given as:
E,{module name)
- then GENLKE outputs
L:
to which the user must reply with:
P
The tables generated during COMGEN are now recorded from the
cassette W in TKO5 onto the user's system cassette in TKIS5.
- when this is finished take the working cassette W from TKO5
- put the generation cassette Gl with side B up into drive TKO5
and wait for it to rewind. It is now positioned'correctly for
the scanning of the COM Library.
- in response to the
L:
output by GENLKE, now type in
L
upon which GENLKE will start scanning the COM LIbrary, select
the required modules and record them onto the user's system

cassette in TKI15. The names of the selected modules are out-

put on the ifgting de&ice, together with their base addresses
and any comments included in the identifiers.

- when this is finished, GENLKE again types out
L:
The user must now type in
H_
to check if there are any unsatisfied references. The last
module to be included must be INIMON, so if GENLKE types
INIMON

after the user has typed his first U, it is correct. The



GENLKE processor then types out
L:
and the user can type
L
to solve this last unsatisfied reference.
(If there were more unsatisfied references, the user must repeat this
L:L process until INIMON is the last unsolved reference and then give
his last L:L command. Obher wise,reload the COM Library cassette, re-
wind and try again from L:L.)
— Now, after all modules have been included, GENLKE again types
L:
The user once more types
U
to make sure that all references have been solved. Then, on
the next
L:
the user types
i
to indicate the end of the GENLKE phase. ‘
GENLKE then outputs the symbol table of the generated COM
on the listing device and on the typewriter it outputs
monitor length (L=XXXX), the monitor start address (S=XXXX)

and the first free location after the monitor in memory (E=

XXXX).

If the user has 3 cassette drives and wants to use them all

during this phase, the procedure is as follows:

- take the generation cassette from drive TKO5 and put it
back in with side B up (coM Library). Wait for it tq,pe:
wind. '

- put the working cassette W, containing the tables generated
under COMGEN in drive TK25 and wait for it to rewind.

- start the GENLKE processor:

INT button

M: ST

and on output of
L3

type in the option message as follows:



E:327 ,¢(module named>,8

where 3 and 2 are the normal object output and listing file codes,

but 7 is assigned to input file code which normally is /4 (TKO05),

but now must be /7 (aux. LKE input dev. TK25), for TK25 contains the
working cassette with the tables. See also GENMON for the assignments.
when this is accepted, GENLKE outputs

L:

and the user must type

P

Then GENLKE processes the input file (/7), i.e. the working cassette,
up to EOF. On output of

L:

the user must type in

H

which puts GENLKE into Pause state.

it must then Be restarted with an RS command with a new input file code,
switching it back from /7 to /4, the normal input file code and the one
assigned to TKO5, which contains the COM library which is now to be
scanned. So push the INT button and on output of M: type

RS 04

On output of

L:

type in

L

GENLKE now starts scanning and selecting the required modules from

the COM library and the rest of the procedure is the same as described

above, starting after the user's first L command.

Note:

If modules from other libraries beside the COMLIB must be
link-edited during this phase, they must be scanned in a
defined order, which is:

- User Libraries, if any

- Extension Libraries

- COMLIB

When more references than INIMON remain unsatisfied, rescanning

must start at the first step in this sequence.

Now the user has generated his Cassette Operating Monitor
on the system cassette in cassette drive TKI15., He can now
proceed to the CASLOD phase, to record the system processors

on the same cassette.



CASLOD

This processor is used, under GENMON, to record the system
processors on the user's system cassette, in the Compact

system of labelling.

CASLOD uses the following file codes:

- input file code /OC.
This is normally the cassette in drive TKO5. It must in
any case be assigned to a cassette drive. The input must
consist of load modules separated by a tape mark each, i.e.
the standard system processors. The end of the set of pro-
cessors is indicated by two consecutive tape marks.
The value of the input file code can be changed by means
of an RS command when the CASLOD program is in Pause state
(see CASLOD control commands below).

- output file code /03.
This file code must always be assigned to a cassette drive.
Normally it is drive TK15. The cassette in this drive must
at this point at least contain the IPL and the newly gene-
rated user monitor, on side A of the cassette.

- operator file code /QA.
This is the typewriter (TY10), through which the user may
give one of 7 control commands to CASLOD and on which CAS-

LOD will print error and information messages.

CASLOD is loaded and stdtted not more than two times during
the recording of the system on the system cassette, once
after the monitor has been generated and once after genera-
tion of the user's linkage editor.

In both cases CASLOD writes an EOF label after the previous-
ly recorded program (monitor, linkage editor). Before each
recorded program CASLOD writes a file header, in accordance
with the standards for the Compact labelling system. This
header (HDR) will get the same name as in the IDENT field of
the recorded program. These IDENTs must all be different.

On side B of the generated cassette CASLOD will write a First

Header Label (see also the chapter on the Labelling System).



First the user must leoad thé CASLOD program from the cassette
in drive TKOS5:
- push the INT button on the CPU control panel
- on output of M: type in
LD
- now the CASLOD processor is loaded into memory and its
identification is output:
IDENT CASLOD
- when loading is terminated,
tEOS
:EOF

is output on the typewriter.

- take the cassette Gl out of cassette drive TKO5

- put the second generation cassette G2 in drive TKO5 with
side A up and wait for it to rewind

- to start the CASLOD program, push the INT button and, on
output of M: type in
ST

— CASLOD outputs the message
CASLOAD PROGRAM

- after writing an EOF and 2 tape marks after the monitor
on the user's system cassette (this takes a few minutes, so wait

until the orange light over the cassette is out), it starts reading
from file code /OC (i.e. cassette G2 in TKO5) and prints the Ident
of the first program it encounters, i.e.

PREMTK

for the Cassette Premark Program, followed by

CASC:

and waits for the user to type in a CASLOD Control Command,
unless an erroneous condition has been encountered, in which

case CASLOD may output one of the following error messages:

- INCOMPATIBLE ASSIGN - PAUSE (load new input tape)

- INCORRECT LABELLING (reload CASLOD program)

- FATAL ERROR ON OUTPUT (reload CASLOD program)

- FATAL ERROR ON iNPUT (reload CASLOD program)

The CASLOD Control Commands which the user may type in after
CASLOD has typed out CASC: are the following:

>
I

28



@ ¢ copy current module
NX :

go to next module

HT ¢ write header and exit

EN : end of process
Y: premark side B of the generated cassette and exit
N: do not premark but exit

PS ! Dpause.

Copy Current Module

Syntax: @

Use: When this command is given, CASLOD writes a file

header label on the system cassette with volume
identifier (system cassette), file identifier (file
name as in Ident field) and ASCII zeros in the other
fields.
Then it copies the input file 6nto the system cassette
until an EOF is read. CASLOD writes an EOF label
on the system cassette after the newly loaded pro-
gram and prints the message END OF INPUT: XXXXXX
Then it reads the next Ident cluster on the inpdt
file, prints the program name found on the type-
writer, followed by CASC: and waits for the next
command.

Error Messages:

- ERROR ON TAPE OUTPUT (CASLOD rewinds input file

and output file and wai;s for next command)

- ERROR ON TAPE INPUT (same as previous error)

- END OF PROGRAM SET (CASLOD waits for next command)

- UNKNOWN COMMAND (CASLOD waits for next command)

- FATAL ERROR - OUTPUT (CASLOD exits)

- FATAL ERROR - INPUT (CASLOD exits)

- NO IDENT NAME IN THE FIRST BLOCK (CASLOD exits)
Get Next Module
Syntax: NX

Use: This means that the current module must not be copied

onto the system cassette. CASLOD scans the input file
for the next program, prints its name on the type-
writer, followed by CASC: and waits for the next
command .

Error Messages:




- ERROR ON TAPE OUTPUT or INPUT (CASLOD rewinds in-
put file and output file and waits for next command)

- END OF PROGRAM SET (CASLOD waits for next command)

- UNKNOWN COMMAND (CASLOD waits for next command)

- FATAL ERROR - INPUT (CASLOD exits)

Write Header and Exit

Syntax:

Use:

HT

When this command is given, CASLOD writes a file
header label with volume identifier (system tape)
and file identifier (Ident of current program).
The layout of the header must correspond with the
specifications of Compact Labelling.

Having written the HDR label, CASLOD exits.

This command is used to write the header label for
the user Linkage Editor, before it is generated.
CASLOD rewinds the input file to the first tape

mark before it exits.

Error Messages:

- ERROR ON TAPE OUTPUT or INPUT (CASLOD rewinds in-
put file and output file and waits for next command)

-~ UNKNOWN COMMAND (CASLOD waits for next command)

End Of Process

Syntax:

Use:

EN

When this command is given, CASLOD exits. Because

the generated cassette is not a premarked cassette,

the user must ensure that the first block on its

side B is an HDR label with the same volume identi-

fier as on side A of the cassette.

When this command is given, CASLOD types out a message

asking whether side B must be premarked:

PREMARK FACE B?

followed by CASC:. The user must type in YErglor NO:

- NO: CASLOD exits

- YES: CASLOD types out CHANGE TRACK AND #RS, and
goes into Pause state. The user must reload the
cassette with side B up, push the INT button, type
in RS after which CASLOD is restarted and writes a

header label with the same volume identifier on side



B of the cassette. Then it exits.

Error Messages:
- UNKNOWN COMMAND (CASLOD waits for next command)
- ERROR ON TAPE INPUT or OUTPUT (CASLOD rewinds in-
put and output file and waits for next command)

- PREMARK FACE B

Pause
Syntax: PS
Use: When this command is given, CASLOD goes into Pause

state. It can be restarted by an RS operator com-

mand, which may be followed by a parameter speci-

fying a new input file code. CASLOD checks the
validity of this file code:

- if it is valid, it will start reading the new
input file and print the first Ident name en-
countered on the typewriter, followed by CASC:

- if it is not valid, CASLOD goes into Pause state
- if no new file code was specified in the RS com-
mand, CASLOD prints out CASC: and waits for the

next command.
Error Messages:

BAD FILE CODE (CASLOD goes into Pause state)

normally then, after CASLOD has typed out PREMTK (first Ident
encountered), followed by CASC: the user types

W @

to i:??cate that the Cassette Premark program must be recorded on
the system cassette

the CASLOD processor writes the file header label for the
Cassette Premark and records it on the system tape.

Then it types END OF INPUT: PREMTK and the name of the

next program it encounters on the input file, i.e.

UPD

followed by

CASC:

and waits for the next command from the user.

the user may type

€ @

and CgLOD will then record it as the next program on the

system tape. (For the other possible commands, see above)

A-31



- then CASLOD types
END OF INPUT: UPD
scans the input file and types out the name of the next program,
ASM
followed by
CASC:

To include it in his system, the user must type
BID

= thengSLOD types
END OF INPUT: ASM
scans the input file and types out the name of the next program,
LKE
followed by
CASC:

- the user must type in
HT
after which CASLOD writes the file header label for the LKE and
then exits.

- now the user must load the next program from the input file,
i.e. the first LKE, by pushing the INT button and on output of
M: typing in
LD

- LKE is loaded into memory. When its :EOS and :EOF have been typed
out, push the INT button and on output of M: type in
ST

- LKE then types out
L:
after which the user must type the LKE option message:
E’?(number51,<(name>mf|én (this will normally be E,LKE)
as under GENLKE (see section GENLKE)

- when this is accepted, LKE types out
L:
after which the user must type in
Ru<number>
where <number> is the memory area which must be reserved
for the generation of the user's Linkage Editor. This 1is

calculated as follows:



{number> = memory size - (monitor size + LKE size + /8@

where:

- memory size is known

- monitor size = INIMON start address (typed out during GENLKE)

- LKE size = ending address (typed after :EOS when loaded) -
start address (typed when loaded)

- /80 = communication area + save area.

<{number® must be in hexadecimal.

after this has been accepted, LKE outputs
La

on the typewriter and the user must type

?
the system types out LKE <number - 1> and the second LKE is loaded
from cassette. The user's Linkage Editor is generated and re-

corded on his system tape, <LKE> being the name of the file on

which the Linkage Editor is recorded.

when LKE types out

L:

the user must type

]

to terminate the process. LKE exits

and outputs the message

L = XXXXXX S = XXXXXX E = XXXXXX

where L= length of the relocatable program section

S= relative or absolute start address

E= highest absolute address (0000 if the whole

module is relocatable).

Linkage Editor generation being completed, the user must

load the next program from the input file in TKO5:

push the INT button and on output of M: type

LD

the CASLOD program is yeloaded and its identification output:
IDENT CASLOD

when loading is terminated,

tEOS

:EOF

is output on the typewriter and the user must start CASLOD



by pushing the INT button and on output of M: typing in
ST

- CASLOD first writes an EOF label after the tape mark fol-
lowing the newly generated user's Linkage Editor on the
system tape. This takes a whilej; wait till the orange light goes out.

- then CASLOD reads the next program from the input file
(normally still /0OC) and prints out its identification:

DEBUG

for the Debugging Package, followed by

CASC:

and waits for the user to type in a CASLOD Control Command.
If the user types

@ €®

the ;§§nging package is recorded onto his, 6 system tape. (For
the other possible commands, see above.)

- after this CASLOD types out
END OF INPUT: DEBUG
followed by
END OF PROG. SET
and
PREMARK FACE B?

CASC:

- if the user wants to premark side B of the cassette, the procedure
is as under Premark (see Part 9, chapter 3), otherwise he types
NO
upon which CASLOD outputs the message
CASLOD ENDED

This also terminates the system generation process, for the
user now has a complete Cassette Operating System on the

magnetic tape cassette in file code /03 (normally TKI15).

The FORTRAN processor and Library can be recorded on side B
of the system cassette by means of the Cassette Update (see

Chapter on Cassette Update}



SYSGEN EXAMPLE

Below, an example is given of the generation of a COS system, as des-
cribed in the preceding pages.

The system is generated using two cassette drives, TKO5 (file code 4)
and TK25 (non-standard drive for file code 4; sse GENMON).
is started by setting up /0785 or /1785 on the data switches and with gene
The

The generation

ration cassette Gl, side A in TKO5 and a working cassette W in TK25.
user needs a cassette S for the generated system.

The example shows the typewriter output as well as the line printer
listing, which is shown indented to the right.

IDENT GENMON _ 5111 100 23561 COS BASIC PACK. CAS. 1/2 -

__TEOF

T PPE

*XGENMON**05%%

STANDARD CONFIGURATION ? N -~ {(underlined =typedby user)
v:gp€@®» 0 | Y‘D y o

 LEVEL:
RTC LEVEL: ,
PANEL IMTERRUPT LEVEL:

STANDARD FILE CODE ASSIGMEMENT 7 N

LOAD INPUT DEY. AND MAIN LKE INPUT DEY. F.C. /4 :
SYSGEN INPUT DEV. F.C. /A ¢
SYSGEN OUTPUT DEV. F.C. /B ¢ TH25
AUY. LKE IMPUT DEYV 1% F.C. /&

AUX. LKE INMPUT DEV *2% F.C. /7 @

AUY. LKE INPUT DEYV *3% F.C. /78 ¢

AUY. LKE INPUT DEV x4% F.C. /9 :
IPLGEN/LKE/CASLOAD QUTPUT DEV. F.C. 737¢ TH25
LISTING QUTPUT DEY F.EBu 78 850 -
CASLOAD INPUT DEV. gLE i
DISLOAD INPUT DEVY. F.C. 7E2: N

_ [<*CENMONw=05*»

_STANDARD _CONFIGURATION 7 N

b i T

10,706

e ~Pp - 3Gi/BS

= =P
= e

== e Pt
L
T

KM

20, /0u
BT
AS./14
15,/

P5. /14
LEVEL +-/01

RIL

LEVEL @

/02

RANF! TNTFRRUPT 1LEUS: |



- H — -
LOAD INPUT DEY, AND MAIN LKE INPUT DEV. F.C. /4 : TK@s.
—4SYSGEN-INPUT DEY.- s /8- -4-FY30
- - |SYSGEN-OUTPUT DEV. F.Cv /B : -TK25
oo AU L KE-INPUT-DEY 1% - s —F-Es 6+ -TKBSE-
-~ |AUX.LKE -INPUT DEU - %2% —F€- /72 -TK2S
— - JAUX ., LKE _INPUT DEV #3x —F-€. 48—+ PR2G .
— 1AUX.—LKE INPUT DEY #ux S C A9 N
| 1IPLGEN/LKE/CASLOAD OUTPUT DEV. F.€: 3 + TK25
[ISTING OUTPUT DEV _ —FiC.A2- £PEY
—— | CASLOAD INPUT- DEV, - Fof A€ -1 THKEE
|PISLOAD INPUT DEVY, FaCu ZER3-NO—
xx END OF GENMON INITIALIZATION *= et
xx READY TO LOAD.PROGRAMS. xx
¥¥ END OF GENMOM IMITIALIZATION *¥ " .
¥% READY TO LOAD PROGRAMS x# -
MeLD : e el
IDENT COMGEN 5111 100 23561 COS BASIC PACK. CAS: 1/Z 3P
*E0S  A7BE s =
:EOF ] —
Mgy [ ioent fOM@EN 51}} 38
o TEOS - ATRE- -
IYSGEM Pe52/PRS4/PS57 C€0S 405 |REOF o mo
f@gggﬁ ?NITIQLIEQ?;QN 5 *05 Novoeew pase/PaSa/PAST  COS 105
fﬂEUF 1SYSTFM DEFINITION
A 00 {IDENT
B Snlal - 3
{MANCOS -
|MEMORY G1ZE
| -
INTERRUPT ROUTINES —é?ﬁFH S17E )
r— *' N
_Fi:'—: P FOTILURE lan
REAL TIME CLOCK LEVEL JERER INTEPR&PT ROUTINES
e
= . JENG- - -
LI LEVEL POWER FAILURE E ~
= * - — =
T : ‘T N N _ _ _— - -
L= {REAL TIME CLOCK LEVEL -
17 Y i o :
ruuF A 1z )
= KM -LEVEL
—' | ) — g 2
v ; e 5
i j * =
At f 4 IORM & - _ _
L LEVEL ' — = B
e e - —
P OPTIONS Y | ;guggx E : e
.___,: - Y
| % 5
—-EXlT 3
By = 3
; H B I — — —
“F: =FeTRE T - = e T e S
LEE Ay

+STANDARD—F ILE--CODE- ASSIENEMENT 7




HDE
LM e
D
#2T:
Ry
3N
lp"
xAR?

&p“x

*RG7

USER

DEVICES ON PROG CHAMMEL

#*TY 11,4

#¥PRZ 4

¥PR3I 5

¥THDS:14

¥TH15,14

#TH25, 14

*EN

DEVICES ON MULTIPLEX

#LPO7 4751232

HIGHEST FILE CODE NUMERER

*20)

CFM. UMNITS

¥ T_05

T 145

#T].2%5

i =

Eﬁk OF CASSETTE FILE NAMES
%20

rpEplrv rILE COBES

[l < [-fecf-< Ve ] <]

OMMAND

=

FILE CODE ASG TO USER DEVICES
*END

STMULATED INSTRUCTIONS :N

MAY MUMBER OF SCHEDULED LABELS
TABGFN FNDED

UQER LKM -

_ ENQ e o
PANEL- LEUEL

B - — .. Y
1#
: OION QPTIONS

- _*_‘:. e

\'_' T T T




4KBS~$Q — T

o NS SETES L TR T
LIKLS Lu_~ —

H

TK25, 18

|
pEvIcES on mMuETIPLEX

£ —

;LPQ? }7 L ?2

.3

len ——
_ﬂlEHEQT FlLE CODE MUMBER

bt

leo
CFM. UNITS
*

Ireps . o .

- TELs -
{TL25
e
EN s .
f NBER OF CASSETTE FILE NAMEC

e T T

lea ,
y_SPELIFY FILE CODES
i, TLOS

FEEpnT-:
3, TLLS

*hx*nx*th

by TLRE

7L3f;,rv10m,

| ISP 5 S ———

T PRAE -
f:ie,epaa

. .
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Take cassette W out of TK25.
Put cassette S in TKZSJ

FILE- GODE RSG I@AUSER DEUIGEQ

,.*,_,_‘_‘, s i B
N
SIMULATED: INSTRUCIIONS—
L -
_{MAX NUMBER OF SCHEDULED LABELS
» —H— it AR S —_— -
;_)V_.;.i" L EEERE R Shn T s sl ER i
a2 Y
23541 COS BASIC PACK.

IM:L;Q
IDENT IPLGEN 5111 10
tE0S 4344 )
tEOF o -
MiET
———~-*{>EI~Hr {P{:GEN
<EQS. 4386 -
++E0F———
M:LD
TDENT GENLKE 5111 100
*E0S "GFE )
tEOF
~—IDENT -GENLKE - -
|:E0S 78FE
33 =< ) RO

Take cassette Gl out of TKOS5.

ut cassette W in TKOSJ

M :E
L fE MANCOS
L 2P

MANCOS gooao

ake cassette W out of TKO0S5.

ut cassette Gl, side B in TKOS)

8

- [oo000 mAmcos N

. lamgy 1:PFAR 5111 100 23561 COS BASIC PACK.
___|oaza _I:TRAP 5111 100 23541 COS BASIC PACK.
___{nas? T:LKM 5111 100 23561 COS BASIC PACK.

__ _|oaca ~ I:RTC 5111 100 23561 CO5 BASIC PACK.
ERRs T T _NSCHLB 5111 100 23561 €05 BASIC PACK.
ACB4 WAIT ~ 5LLL 100 23561 COS BASIC PACK.

Srie: KOHECH L EXIT 5211 10U 23561 COS DASIG PACK.
Japne GETBUF 5111 100 22561 CO5 BASIC PACK.

= nDEA. FRBUFF 511% 100 23561 C0S BASIC PACK.
| oEen __IORM 5111 100 23561 CO5 BASIC PACK.

~ . _lwacz DRIYOL 51LL 100 23551 C05 BASIC PACK.

b
a o

5461

I
iy}
i

€0

;ﬂ
'

_L£a8.

~CAS.

CO8.2 322
LAS. BIP
CAS.- 3/2.

BB BE.

‘h/2
L/2
CAS. h/2
CAS. 1/2
/2
CAS. L/2
CAS. L/2

AL .



jw2Ba _ DRPOL8 5111 100 23541 C0S BASIC. PQCIQJZQS : lu

o iy228 o -~ DRPRIB S111 100 235581 C0S BASIC PACK. CAS. 1y
_ lizac DRLP_,gSLLl 100 23561 C0S BASIC PACK. CAS. 1,
T = Ve = o8 CHE J}J_TK_. 5111 100 23561 COS-BASIC PACK. CAS -3,
1<_,h44uu;,f_uﬂ_4ﬁifA_ENolo 5111 100 23541 (0S5 BASIC- PACK. CAS. 1.
o 4x€26 - - COMIO -5111 100 23561 COS BASIC PACK. CAS- I

HFEEC - =

{7028

———ts1A%
s &= Ve S
12360 -

—  M:REIR §]

A

Pt v ANCT - 5111 100

_ _ABORT 5111

=ebipave e B e SERAMER. - BTG
~ - {24FB-— — RSTART 511l
— — {2536 —— — LOAPER 511}
iERER s s 2130
- a1
SjEelE - BH 511
PR e~ LGTART- 5133 -
—-—{E9?2 - - M:CMAD 511l
==l amain = Soh s CHE B R
~—EA38 ~— — —— ~ HEBIN 511l
=S PATR o C - S 5 CINIT 511l
— - —— BB ———— -~ EFMPAL- 511k
e e d S £:rFMIS 5111
—{BEEE — - WRHEAD 5111
o fEFIE - WRITEL 531l
- —=30EE—— ~ — = HRITE-- $31k
== 43162~ - READYI 511l
— {3494 -——— ————YPDEEB 511l
—= 43582 — ——  Y:COMN 531l
e IBETE e SHIPEY.§31]
-~ 43602 - REWIND 5111
- 3702 - -~ VREAD 5111
{3842 ~~~ SEARNX 5111
. |39F2 ~ SEARCH 5111
SEE =T N WF - 5111
~ J3pAz . CF 511}
~{3E1C ~BH E111
_J3EBE . M:ASFR 511l
__“tsgoe - ANALYS 5111
SRR £ - N " 5111
= fu’s3ac  cATMAN 5111
_ {390 E:RMES 511l
0
TNTHON
uyyc - INIMON 5111
L
Py
3
. Ji:tRAP R Op2n
L {INIMON R uuyc
. Im:p1sP P para
S FI:PFAR R A4
D T:RTC P 0ACH
e I:1¥kM R 0AS2

100
100
¥0a-

300
106

180

oo
0o
100
16806
160
60
1080
188

‘360
188
100

06
‘100

108

100
100
100
100

-100

100
100
100

100

180
168
100
136

100

{206C - INPUT SLL1L 100 23561 C05 BASIC PACK._LAS. 1.
~ - -OYTPUT 5111 100 2354L COS BASIC PACK. CAS. 1.

S JINTEP 5111 100 23861 CO0S BASIC PACK. -CAS. 1.
11 100 2356F €05 BASIC PACK. €AS. 1.

23561 €08 BARASIC-PACK. €AS. 1.
23561 €05 BASIC-PACK. CAS. 1.

23561 £OS BASIC PACK. €AS. i

23561 €05 BASIC PACK. €AS.- I
23563 €05 BASIE PAEK. CAS. I
23561 C0S BASIC PACK. €AS.—%
23561 €05 BASIC PREK. €AS. I
23541 €05 BASIC PACK. €AS+—%
23561 €05 BASIC PACK. €AS. ¥

23561 €05 BASIC PACK. €AS- I
3561 COS BASIC PACK. CAS %
23561 COS BASIC PACK. €AS—%
23561 €05 BASIC PACK. €AS. ¥

23561 €05 BASIC PACK —CAS -3
‘23561 CO5 BASIC PACK. €AS. &

23561 COS BASIC PACK. €AS.— I
73561 €05 BASIC PREK. CAS—3
23561 C0S BASIC PACK. €AS: %
23561 €05 BASIC PACK. CAS-
23561 €0S BASIC PACK. €AS. %
23561 €05 BASIC PACK. €AS. %
23561 €05 BASIC PACK. CAS. X
23561 €05 BASIC PACK. CAS. T
23561 C0S BASIC PACK..CAS. X
23861 COS BASIC PACK. CAS. 1
23561 COS BASIC PACK. CAS. 1
23561 COS BASIC PACK. CAS. I
23561 COS BASIC PACK. CAS. 1
23561 C0S BASIC PACK. CAS. 1
23561 (0S5 BASIC PACK. CAS. -1
23561 €05 BASIC PACK. CAS.-3
23563 (05 BASIC PACK. CAS. 1
23561 C0S BASIC PACK. CAS.—3
23561 (05 BASIC PACK. CAS. 1

ry
|
tn
o~
k_l
'nl
Lol

05.BASIC PACK. CAS. L
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Tomy
'MQhFT

2 OFF:. .

<;“~oua
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UV OUWE

Y EORN
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-

{roapER

CTART .-

{rRYPRO
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M:AGPR

- {ABORT — -
{payse
~{reTART
“Ap:RASY -
4+D:RRPTR
{D:RPTR

D:RILP -

IpeTH
{e:Ty

5pp

Jg:pr
Zisup-
g ;gA_m

ly:REDY

JCEMIOR
JCEMRET
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L CSTAR?.
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RERRCIBRE

- JCOMEND 2840
== RO N T - Z2BR!

T T o= L EEMAME
Sife e rm o ne e NS LTANTE

I 5 peid
— - _JCHPNTY
=t HENTE--
e fFoPR - -
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E— a1 1
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tEOF



IDENT -£oct op - - £33 W00 23284 IU5 ordll FAIH
uour , B

n

te s

"o

)
0

ha ]
|

(Take cassette Gl out of TKOS.
Put cassette G2, side A in TK05.)

i AD PROG.
(At this point CASLOD must write an EOF. This takes a

few minutes. Wait for the orange light over TK25 to ex-

tinguish.)
S - }CAGL GAD PROG,
FE S |PRFHTH :
CAGC: . ~

S RN A CIHPUT: - PREMTH
SN OF IMPUT:  PREMTH Juer -

L EReO: g
J=END GF CTNRPUT: . UPD

TS

’ AgH -
I | | rase: o
*END OF INPUT: UPD <END OF INPUT:  ASM.
1 KE

“ENT OF INPUT: ASM
S111 100 223571 COS BASIC PACK. CAS. 2/7 23n2s
_ IDENT L WE ) 5111 100 2383
1 E0G SAFFE B
J 2 EOF
lreee LvE E1il 100 23571
|
22RE E = 0ono
5111 100 22571 COS BASIC PACK. CAS. 2/2 3D2s
_ IDENT CASLAT £111l 100 2357
{E0S  uour
(EOF
£AG1 0AD PROG,

(At this point CASLOD must write an EOF. This takes a

few minutes. Wait for the orange light over TK25 to extinguish.)
NEERUT

v
i
¥
T
I
it
—i
cu
i
™
[a]
=1

DERIIC

€CASC:

| *END OF INPUT: DERUG
#*PREMARK FACE R 7

CASC: MO _}CASC: NC )

1 *CASLOD ENDED
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ERROR _RECOVERY PROCEDURES

GENLKE Error Recovery

If the user has made one or more errors during the GENLKE phase,
e.g. With the Unsatisfied References, it is not necessary to com-
pletely retry the. COS generation process. One possible way to

recover the error more quickly is as follows:

- reload generation cassette Gl, side A and wait until it has been
rewound. Load the GENMON monitor into memory and answer its
questions as during normal generation.

- reload the user's system cassette S in drive TK15 (file code /3)
and wait until it has been rewound.

- give load commands successively as follows:

M:LD
IDENT COMGEN
tEOS
:EOF

IDENT IPLGEN
tEOS
:EQF

- start IPLGEN:
M:gz
and wait for the end of IPLGEN execution.

- Carry on as normal from the GENLKE phase.

CASLOD Error Recovery

One possible way of recovering from a fatal error made during the

CASLOD phase is as follows:

- if CASLOD has already written the EOF block behind the generated
monitor on the user's system cassette S, the user must:
- reload this cassette into drive TKI!5 (file code /3) and wait
until it has been rewound
- give the following Manual Control operator command:
M:MC 03,16
which will cause the cassette to unwind up to the EOF block,

which is the case when the orange light over TK15 goes out.



- then reload generation cassette Gl, side A into drive TKO5,
wait until it has been rewound and go through the GENMON phase
as normal.

- remove cassette Gl from drive TKO5 and put it back in with side
B up.

- type in the.  Manual Control operator command
M:MC 04,16,2

to unwind the generation cassette up to the CASLOD program

- while waiting for the orange light over TKO5 to go out, type
M:LD
to load CASLOD into memory.
- after loading has been completed and
tEOS
:EOF
has been typed out, the user may carry on generating his system

as normal from the CASLOD phase.

LKEGEN Error Recovery

When a fatal error occurs during the generation of the user's
Linkage Editor, e.g. when the COS LKEGEN program cannot be executed
because the parameter 'memory size reserved for LKE' has been cal-

culated erroneously, a possible way of recovery is the following:

- as the user must know, the part of the system which he has already

generated on his cassette is the following:

IPL COM #EOFXHDRPREMTK®-——--—-— ¥EOF¥HDR UPD¥--——-%EOF¥HDR ASM¥%---

-—-—-¥EQOF%XHDR LKE¥----atc.

.f

- therefore the following actions must be taken:

- put generation cassette G2, side A in drive TKO5 and the user
system cassette S in drive TKI15 and wait until they have been
rewound

- give successive load operator commands (LD) up to LKE

- position the user's system cassette correctly by means of the
Manual Control operator command

M:MC 03,16,0C

i.e. make it skip forward over 12 tape marks, so that it will be
after the tape mark following the LKE Header
- start LKE by means of the command ST

- resume generation as normal from the LKEGEN phase.
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Appendix B L Peripheral Input/Output

This appendix refers to the 1/0 order which the user must specify in register
A7, when he gives an I/O monitor request (LKM1).

BASIC READ (/01) (Standard I/0 and CFM)

Operator’s Typewriter:
All characters are entered on 8 bits until the requested length is reached.

ASR Tape Reader:
All characters are entered on 8 bits. The reader stops one character after an
Xoff code has been read.

High-speed Tape Reader:
All characters are entered on 8 bits, without checking or special features, until
the requested length is reached.

Card Reader:

All the words are entered and stored in Hollerith code on 12 bits (4 to 15). In
each word the column image is right-justified. The words are stored until the
requested length is reached. The length is given in words.

Magnetic Tape Cassette:

All Read/ Write operations (Basic, Standard, Object) are the same, with the
following characteristics:

- maximum record length: 256 characters,

- required length: block length. .

- effective length: block iength (without control character).

- all read/write operations are aone on the requestea length

- incorrect length after read operation: no error, if requested length is greater
than block length and the returned status is correct.

- throughput error or data fault: retry is made automatically, up to five times.
- after read : backspace - read
- after write : backspace - erase - write.

Magnetic Tape:

Same as for cassette tape, with the following differences:

- maximum record length: 4095 characters; minimum 12 characters.
required length: block length (2 dummy characters must be reserved behind
the buffer).

physical block length: required length + 2.

- effective length: block length.

12 characters are always transferred, in any case.

incorrect length: see cassette tape above.
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STANDARD READ (/02) (Standard 1/0 and CFM)

Operator’s Typewriter:
ASCII characters are entered on 8 bits, with the following special features:

- the special characters, coded from /0 to /1F, are ignored.

- code /7F (Rub-out or Delete character) is ignored.

- code /5F (—) can be used to delete the preceding character. If several — are
used consecutively. an equal number of preceding characters will be deleted.

- code /5E (1) is used to delete the line preceding it, up to the next carriage
return.

- code /0D (carriage return) indicates end of block. It is the last character to
be entered. It is not transmitted to the user’s buffer.

- code /0A means “line feed”. It is ignored and not transmitted to the buffer.

- code /5C (\) is used as a tabulation symbol (sce ECB word 5). If the address
of the tabulation table is zero, or if the number of tackets is zero, or if the
storage address is greater than the last tacket, the code /5C is stored in the
buffer. In other cases, /5C is not stored and replaced by spaces, as indicated
by the tackets in the tabulation table.

ASR Tape Reader:

For ASCII characters, the same features apply as for the keyboard: the code
for carriage return must be preceded by the code for Xoff.

For object code in 4 +4 +4 +4 tape format, the first character identifies the ob-
ject format. It must be in the range from /18 to /1F and is converted to a num-
ber from /0 to /7 and stored on one character. The second character contains
the word-count of the input block, excluding the first word and the checksum.
Each punched row (4 bits) entered after this identifier is stored on one half-
character up te the checksum. When the checksum has been read, input is stop-
ped. The 8 +8 tape format cannot be read on the ASR tape reader. To start
the reader, an Xon code is sent by the system before entering the characters.

High-speed Tape Reader:

Same as for the ASR tape reader. In addition: for object code in 8 +8 format,
the first character, identifying the object code format, must have one of the fol-
lowing values: /10, /1 to /4 or /15 to /17. It is converted to a number from /0
to /7. Each punched row (8 bits) entered after this identifier is stored on one
character up to the checksum. The second character is the length of the block,
in words, excluding the first word and the checksum.

Card Reader:

All words are read in Hollerith code, on 12 bits, converted and stored in ASCII
code, on 7 bits, until the requested length is reached. Words which are not in
Hollerith are converted into the ASCII code for /20 and a “data fault” status is
returned in the software status (ECB word 4: bit 13 is 1). There is no special
code. However, EOS and EOF marks are detected (bits 14 and 15 in the soft-
ware status).
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BASIC WRITE (/05) (Standard T/O and CFM)

Operator’s Typewriter:
All characters are output without checking or special features. This order can
be used to print something and have the answer on the same line.

ASR Tape Punch:
All characters are output without checking or special features.

Line Printer:
All characters are output without checking. There is no control character.

High-speed Tape Punch:
All characters are output without checking or special features.

Cassette and Magnetic Tape:
See under Basic Read (/01).



STANDARD WRITE (/06) (Standard I/O and CFM)

Operator’s Typewriter:

All characters, except /0 to /1F (special code characters), are output without
checking. At the end of a line, a carriage return and line feed are output. The
first word in the buffer contains a control character (second character), as for
the line printer (see below). If it equals /30 or /31, it is output as line feed; if it
is different, it is not output.

ASR Tape Punch:
Same features as for the keyboard. At the end of a line, the following charac-
ter sequence is output: LF - Xoff - CR - Rubout

High-speed Tape Punch:
Same as for ASR tape punch.

Line Printer:
All characters are output without checking, except for the control code. It

must be stored in the right-hand character of the Frjt word of the buffer. This control code may
have one of the following three values:

+ (/2B): print the line without advancing the paper (superposition).
0 (/30): _advance two lines before printing.
1 (/31): skip to top of page before printing.

All other control codes are used as normally: advance one line and print. At the enqf
of the buffer, after the requested (englh, ohe character must follow fo be
used by The sysfem for a print code.

If the requested length is more than one line, the system puts a print code after

the maximum length and the buffer will be printed on two or more lines.

Cassette and Magnetic Tape:
See under Basic Read (/01).
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.OBJECT WRITE 8 + 8 TAPE FORMAT (/08) (Standard I/0O and CFM)
High-speed Tape Punch:

The standard object code is output in 8+ 8 format, where the first character is
a format character and is output on one row. converted as follows:

/0 -/10
/1t0/4 —/01 10 /04
/510/7 —~/1510 /17

The second character contains the length in words. excluding the first word
and checksum. An 8-bit checksum is performed and punched.

Cassette and Magnetic Tape:
See under Basic Read (/01).

>
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GET TYPE OF LABELLING (/21)

CFM (Compact and Extended) only:

the CFM package returns in ECB3 the information on the type
of labelling used on the cassette with the file code specified

in ECBO, as follows:

bit 2 = 1:  tape premarked
3 = 1: unknown type of labelling
4 = 1: Dbasic labelling
5 = 1: compact labelling
6 = 1: extended labelling
7 = 1: working cassette with compact labelling
8 = 1: system cassette with compact labelling
9== 1: file open for read
10= 1: file open for write.

WRITE TAPE MARK/WRITE EOF (/22)

Standard I/0:

Operator's Typewriter:

An end-of-file mark is output as follows:

tEOF LF Xoff CR Rub-Out

ASR Tape Punch:

An end-of-file mark is output as for the typewriter.

An end-of-file mark is output as for the typewriter.

Line Printer:

An end-of-file mark is output as :EOF

Cassette Tape:

An end-of-file mark is output as :EOF

CFM Package:

For basic labelling:

a tape mark is written

For compact and extended labelling:

an EOF label is written according to the specifications for these

labelling systems,

>
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If order /29 has previously been given, the CFM package will write
the EOF label with the field identifiers given in the user's
buffer label. The system will write correctly only:
- for compact: 1label identifier field

volume identifier field

file identifier field
- for extended: 1label identifier field

label number field

file identifier field

If the returned status is:
bit 0 = 1 and bit 1 = 1 and bit 8 = 1,
an error has been detected in the calling sequence: the file

is not open.

WRITE FILE HEADER LABEL (/23)

CFM (Compact and Extended) only:

For this command the user program must give in the ECB the
length of the label and the address of the block containing
the layout of the file header label.

For compact labelling:

- length of the label is 32 characters.

- the CFM package writes label identifier field and volume
identifier field. Any other fields will be filled according
to the fields in the user's label of which the address is
given in the ECB.

For extended labelling:

- length of the label is 80 characters

- the CFM package writes label identifier field and label
number field. Any other fields will be filled according
to the fields in the user's label of which the address 1is

given in the ECB.

This order also opens a file.

After this order all other orders compatible with the labelling
system used will be accepted except another order /23. This
order will be accpted only after the now opened file has been

closed with a 'Write EOF'.



If the returned status 1is:

bit 0 =1 and bit 1= 1 and bit 8

1,

an error has been detected in the calling sequence: the pre-

vious file has not been closed with an EOF or the header name

has already been catalogued.

WRITE EOV (/24)

Standard I/0 only:

End-of-tape management for magnetic and cassette tapes under

the standard I/0 package is a user program responsibility.

When the physical end of a tape is encountered during a write

operation, a status is returned in ECB4 with the EOT bit set.

The user may then issue a Write EOV request before requesting

the operator to mount a new tape.

for magnetic tape the unit must first be switched off by pressing

When a new tape is mounted,

the OFF LINE button, while for cassette tape a Manual Control

(MC) operator command 'Unlock' must be given to enable the

operator to remove the cassette.

Then the operator can mount a new reel or cassette and restart

the program. To ensure that all records will be retrieved

when this file is read, the EOT status also returned in ECB4

should be ignored and only the EOV status must be taken into

account.

Note: In case the EOT is detected when reading an EOV,

EOV status 1s returned.

WRITE EOS (/26)

Standard I/O:

An end-of-segment mark is output

:EOS LF Xoff CR Rub-0Out

as follows:

as for the typewriter.

as for the typewriter.

only the



Line Printer:

— — —— e — — —

An end-of-segment mark is output as :EO0S

An end-of-segment mark is written as :E0OS + 8 blank characters.

An end-of-segment mark is written as :EO0S

CFM Package:

An end-of-segment mark is written on the cassette tape as :EOS.

SEARCH FILE HEADER LABEL (/27)

 CFM (Compact and Extended) only:

the CFM package searches the file header with the name spe-
cified in the user's buffer, of which the first 6 characters

are accepted as the name.

If previously the order /29 has been given, the file header label
will be written into the user's label buffer specified under

that order.

After this order the system is ready for read operations on the
file. Write operations are rejected, except for a last file
for which an incorrect labelling status was returned, in which

case the user may give a 'Write EOF' order to close it.
If the returned status in the ECB is:

bit 0 = 0 and bit 6 = 1:

an unknown file header label name has been specified.

ENABLE ACCESS FOR LABELS (/29)

CFM (Compact and Extended) only:

with this order the user program gives the address of a
'"label buffer' into and from which the labels will be written

and read. If the program operates in this mode, the CFM package
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will fetch the data to be written in the different fields of
the label from this buffer label. The layout of these fields
must be according to the specifications for the labelling
systems.

The buffer address must be given in ECB1, the length is 32
characters for compact labelling and 80 for extended.

The order is always accepted.

Into the label buffer are written the file header label and
the EOF label.

INHIBIT ACCESS FOR LABELS (/2A)

CFM (Compact and Extended) only:

when this order is given, the CFM package will stop reading
and writing labels from and into the label buffer.

The order is always accepted.

RETURN INFORMATION ABOUT A FILE CODE (/30):

Standard I/0 Package only:

By means of this order it is possible to find out the assign-
ment of a file code. The information will be returned in the
Event Control Block:
ECBO: File Code
ECB1: Device Name (2 ASCII characters):

TY = operator's typewriter

TR

ASR tape reader
TP = ASR tape punch
PR = tape reader

PP = tape punch

LP = line printer
CR = card reader
MT = magnetic tape

TK = cassette tape

ECB2: maximum record size



ECB3: 1left character: wunused
right character: device address

ECB4: status = 0. For line printer, this word contains the
number of lines specified for this printer at system

generation time.

If the file code in ECBQO is set to zero, the other words of
the ECB will also contain zeros. This means no device has been

assigned to this file code.

REWIND TO LOAD POINT / REWIND FILE (31)

Standard I/0:

When this order is given , a tape is positioned at the be-

ginning.

CFM Package:

-basic labelling:

the tape is positioned after the first tape mark on the
tape, at the very beginning.

- compact and extended lebelling:

the current file is rewound to the beginning of the file,

i.e. after the tape mark which follows its file header.

If the program operates in Enable Access for Labels mode,

i.e. if previously the order /29 has been given, the file

header label of the current file is written into the label

buffer.

SEARCH BACKWARD FOR TAPE MARK / SEARCH FOR FIRST FILE (/36)

Standard I/0:

The tape is rewound until a tape mark is encountered. The tape

then positioned after this after this tape mark.

is



CFM Package:

- basic labelling:

the tape is rewound until a tape mark is encountered. The

tape is then positioned after this tape mark.

- compact and extended labelling:

the tape is rewound until the first file header on the tape

is found. The tape is then positioned after this header,

i.e. the same position as when the tape is loaded.

If an order /29 has previously been given,

the first file

header is written into the user's label buffer.

SEARCH FOR NEXT FILE HEADER LABEL (/37)

CFM (Compact and Extended) only:

the file header label of the next file on the tape is searched

If order /29 has previously been given, the label is written

into the user's label buffer.

This order is always accepted.

When no next file header is found on the tape,

returned in ECB4 1is:

bit 0 = 0 and bit 9 = 1, i.e. end of file set,

UNLOCK (/38)

This order switches the tape drive off-line.

Cassette Tape:

the status

no data follow.

This order unlocks the cassette from the drive unit.

>
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Appendix C Object code record types

The object format as described below is the output of the Assembler,
FORTRAN compiler and the non-disc Linkage Editor.

This type of object may also be the input of the Linkage Editor and of the non-
disc loaders.

The object input or output consists of clusters, which are object code records
of specific types and formats. Those records vary in length and are separated
from each other by a gap (punched tape only).

Object modules are separated by an End Of Segment mark (:EOS LF XOFF
CR) while the last module is followed by EOS EOF.

The object code is punched in two formats:

— 8 + 8 format where the information contained in 16-bit words, is punched
over two rows of 8 bits. This format can be read from the high speed
punched tape reader.

The first character of each record is a record identification (X’ 10", X" 1’ to
X4’ X"15” to X" 17%).

The second character specifies the number of 16-bit words in the remainder
of the record, the checksum excluded. This character is not punched.

The remainder consists of 16-bit words punched over two rows. The last
word of each record is the checksum and is followed by an XOFF character
+ Tape Off character.

— 4x4 format where the information contained in 16 bits is punched over
four rows of four bits. This format can be read from the high speed
punched tape reader and from the reader attached to the operator’s
typewriter.

The first character of each record is a record identification (X'18 to
X1F")

The second character specifies the number of 16-bit words in the remainder
of the record, the checksum excluded.

The remainder of the record consists of n 16-bit words punched over four
rows.

The last word of the record is a checksum and is followed by an XOFF
character and Tape Off character.

The characters in object code records are modified in the following way:
— add X’ 10’ to zero characters and to binary characters X’5" to X' 7’.

Other characters remain unchanged.

Cluster identification

Cluster type 8 + 8 format 44+4+4+4 format

0 /10 +8 =/18
1 1 +8+/10=/19
2 2 +8+/10 =/1A
3 3 +8+/10=/1B
4 4 +8+/10 =/1C
5 /15 +38 =/1D
6 /16 +8 =/1E
7 /17 +8 =/1F

If the first character is # /07 (Bell),/0A (Line Feed), /0D (CR), /11 (Xon), /13
(Tape Off))./7F (Rub Out)./12 (Xon punch), /14 (Xoff' punch) and <20 then it
is object code.
Only the last four bits arc kept (A /F). If the value is <8 then the object code
is of format 8+8 and if >8 then 4+4+4+4. To find the cluster type 8 must
be subtracted.



In P852M Object Code there are 8 types of clusters, namely

— BLOCK DATA CLUSTERS

— ENTRY POINT NAMES CLUSTER

— EXTERNAL REFERENCE NAME CLUSTER
— CODE CLUSTER

— INTERNAL MODIFICATION CLUSTER

— ENTRY POINT DEFINITION CLUSTER

— COMMON LENGTH DEFINITION CLUSTER
— END CLUSTER

type 0
type 1
type 2
type 3
type 4
type 5
type 6
type 7

The first record of any object module is a program identification record in
ASCII format and consists of an IDENT statement which is the same as the
source statement from which it originated, followed by LF XOFF CR.

The eight types of clusters do not have the same length.

BLOCK DATA CLUSTER (0)

This cluster is only generated by the FORTRAN compiler when a Block Data
subroutine is processed. It permits the initialization of a COMMON block.

0 word count

NC n.s. character 1

b}

0 2 3

ALY

ADDR 0

where:

name of labelled COMMON
block (up to 6 characters)

absolute data words to be
loaded, starting at ADDR in
named COMMON block

Max. 34 words are allowed.

— the first character of the first word indicates the type number of the cluster

(0).

— the second character of the first word contains the number of words in the

remainder of the cluster, excluding the checksum.

— bits 0, 1 and 2 of the second word contain the number of characters (max 6)
specifying the name of the labeled COMMON block. Bits 3 to 7 are not

relevant.

— ADDR, bit 15 = 0 indicates the relative address of the first data word to be

loaded in the named COMMON block.



ENTRY POINT NAMES CLUSTER (1)

This cluster contains a list of entry point names. Entries in this cluster have no
fixed length.
All clusters of this type are grouped and follow the IDENT.

Each entry point name is given a value in the ENTRY POINT DEFINITION
CLUSTER.

1 word count
NC (=4) n.s. N
0 23 7 :
A M B
E 0 0
0
NC (=1) n.s. E
NC (=3) n.s. E
23 7 N
0 ~ -
where:

— the first character of the first word indicates the type number of this cluster
— the second character of the first word indicates the number of words in this
cluster
— NC gives the number of characters in the name
A maximum of six characters is allowed
— n.s. = not significant.

EXTERNAL REFERENCE NAME CLUSTER (2)

This cluster contains a list of external reference names. These names are
referred to in the code cluster by a number; the first external reference name
encountered in the module has received number 2, the sccond one number 4
etc. In the remainder of the object program the externals may be referred to
by their number.

The format of this cluster is the same as for the type 1 cluster.



CODE CLUSTER (3)

This cluster contains the code words (e.g. instructions) generated by the
Assembler and Linkage Editor and the addresses from which the code words
have to be loaded into memory. Each cluster may contain a maximum of 16
code words.

3 word count

|

IS

RBK: relocation bits key

ADDR: address R

EMBK: external modification bit key

code word

b))
«

code word

D
«

code word

where:

the first character of the first word indicates the type number of this cluster.
the second character of the first wordt indicates the number of words in this
cluster.

RBK is a Relocation Bit Key. Bit 0 of this word is related to the first code
word in this cluster, bit 1 to the second word etc.

If a code word has its RBK bit set (to 1) this code word is relocatable i.e. at
load time or link-load time the absolute load address of the object module
will be added to the address of this word. At link edit time the relative
address of the object module will be added to the address of this word
ADDR contains the address from which the list of code words in this
cluster must be loaded into memory.

If bit 15 (R) = 0, ADDR is the absolute address of the first code word of
this list (absolute program section). In that case the RBK bit is reset except
when there is a reference from an absolute program section to a relocatable
program section.

If bit 15 = 1, ADDR is the relative address, i.e. the address of the first
code word of the list relative to the load address of the module (relocatable
programm section).

EMBK is an External Modification Bit Key. As for RBK, bit 0 is related to
the first code word, bit 1 to the second etc.

If a code word has its EMBK bit set the next word in the list is not a code
word but a word that contains the number of external reference.

The purpose hereof is that the previous code word has to be modified by
the Linkage Editor by adding the numerical equivalent of the external
reference to the code word.



INTERNAL MODIFICATION CLUSTER (4)

Code words generated by the Assembler and Linkage Editor are listed in this
cluster each time a forward reference is satisfied.

Each code word in this cluster is associated with a relocation bit of a RBK as
described in cluster type 3, and an absolute or relocatable word address.

Bit 0 of RBK is related to code word 0, bit 1 to code word 1 etc.

4 word count

RBK: relocation bits key

ADDR: address O R

code word O

ADDR: address 1 R .

code word 1

T
A : A
1

ADDR: address i R

code word i

)1
«

T
|
e < [l
H

where:

— the first character of the first word indicates the typenumber.
— the second character of the first word indicates the number of words in this
cluster, checksum excluded.
— R, if 0 the address is absolute
if 1 the address is relocatable

s
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ENTRY POINT DEFINITION CLUSTER (5)

This cluster contains a list of entry point names and the number they have been
given for reference purposes.

5 word count
7 L T
NC (=4) % RRY/s N
0 23 456 7 M
A  N———
E 0 0
VALUE
7 %
NC (=1) ZARRYA S N
ZM\% i
0O 23 4 5686 7
VALUE
T
<1 ' F
I
where:

— NC is the number of characters in the entry point

— R if 1, the entry point name is relocatable
if 0, the name is absolute

— S if 1, the name is the name of an internal symbol table
if 0, if not :

— NAME the name of the entry point
— VALUE  value of the entry point

COMMON LENGTH DEFINITION CLUSTER (6)

This cluster is output by the Assembler of 8k and up and by the FORTRAN
compiler.

Those two can make use of a common block in which memory locations are
shared between subprogram and main program variables.

References to a common area are considered to be external references to that
common with a displacement value representing a relative address in the
common.

Since the Linkage Editor has to know the length of the common blocks the
length of all blocks are given in this cluster.

I'he format of this cluster is the same as for the Entry Point Definition cluster,
except that R and S are not significant, and

NAME = the name of the common block. If it is a blank common the name
1s one blank.
VALUE = length in characters of the common block.



END CLUSTER (7)

. |
7 | word count 1
I
START (address) R
(0]

LENGTH of object module

ERROR FLAG

This cluster is always the last cluster of a module. Its format is as follows:
where:

— the first character of the first word indicates the typenumber of this cluster

— the second character indicates the number of words in this cluster,
checksum excluded.

— START is the start address of the object module. If R (bit 15) = 0 the
address is absolute, if 1 it is the relative starting address. If START and R
are 0, there is no start address.

— LENGTH contains the length of the object module given as an even
number of characters.

— ERFLAG is a flag indicating whether any errors have occurred during the
assembly or link-editing of the module.

If so, the number of errors is given in binary. If no errors have occurred this
word is 0.
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Appendix D File codes and device names

File codes enable files to be identified and addressed. The file codes are as-
signed to devices at SYSGEN. The device addresses are fixed by hardware.
The size of the file code table is also established at SYSGEN so that dummy
file codes should be included if future expansion is envisaged.

Standard File Codes File

01 Source input

02 Listing output

03 Punch output

04 Object input

05 Operator’s typewriter (input and output)

Device Names Device

TR ASR tape reader

TP ASR tape punch

PR High speed tape reader

PP High speed tape punch

TY Operator’s typewriter

CR Card reader

LP Line printer

TK Magnetic tape cassette

MT Magnetic tape

NO No device: an operation on this file will have no
effect.
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Appendix E: Control Unit Status Word Configuration

This is the hardware status as returned in ECB word 4. See 1/0 monitor
request.

Bit  Description Control Unit

ASR CR LP PTP PTR TK MT

0

1 has become ready X X

2 rewinding X

3 tape mark read X X

4 no data X

5 Load point X
beginning of bape X

6 write unable ' X X

7 AorB® side A1, 8=0) X

8 device address X X

9 device address X X

10 EOT X X X
tape low X

11 program error X X

12 incorrect length X X X

13 parity error X X

14 throughput error X X X X X

15 not operable (only sig- X X X X X X X
nificant bit for TST)

>
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Appendix F

00000
00001
vovoe
00003
00004
00005
00006
00007
00008
00009
00010
0001l
voo1e
00013
vool4
00015
00016
00017
00018
Vovi9
00u20
0002}%
00022
00c23
00ved
00025
v0o2e
oouez
00028
00029
00030
0003%
00032
00033
00034
00035
pouse
00037
00038
Q00U 3y
00c4d0
004y
voude
Voudld
ecouud
00045
Vovde
00047
00048
00049
£0050
000G¥5!
00052
00053
[ VXY
0ouSS
0005¢
0ousS/
00058
00059
00060
00061}
0006e
00063
oouey
00065
0006b

0ove7
00068

0000
0002
0004

0006
0008
0V0A
000C
000k
0010

oote

[ 0200
0300
0400

861E
263F
9629
9620
9641
0000

871E

-
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IDENT BEBOOT

DISPLAY THE KEYS AS FOLLOWS:

BITS MEANING

0=4 IPL LOADED FROM ASR , FORMAT 4x4
1 DISK,THEN :

{ MOVING HEADS

0 FIXED HEADS

1 PROGRAMMED CHANNEL

0 i/0 PROCESSUR

T0 7 BOU LINES ( 4 RIGHTMOST BITS )
1 MULTI OtVICE CONTROLLER

0 SINGLE DEVICE CONTROLLER

1 x1215 D1SK

TO 35 DEVICE ADORESS

DESCRIPTION

BEBOOT LOADS ONE RECORD ONTO LOCATION /80 THEN STARY AT /84
THE RECORD IS THE SECTUR # § IF DISK,OR 254 CHARACTERS OF THE
INPUT DEVICE,LEADING NULL CHARACTERS IGNORED

USED REGISTERS 3

Al BOU LINES,NOT TO BE DESTROYED IF BQOT IS CALLED AGAIN
A2 ADDR OF INR INSTRUCTICN
A3 ADDR UF CJO INSTRUCTIUN(WHICH IS DESTROYED AND NEEDS TO BE
RESTORED IF BOOT IS CALLED AGAIN)
A4 ADDR UF SST INSTRUCTION
AS MULTIPLEX 3 CONTENTS OF ST WORD TO Be SENT TU EXT REGISTER
10 BUS 3 CHARACTER COUNT,INITIALIZED AT 254 AND DEZCREMENTED
A6 MULTIPLEX 3 CONTENTS OF 2ND WURD TO BE SENT TO EXT REGISTER
(LOACING ADOR)
10 BUS § ADDR OF NEXT CHAR TO BE LOADED,INIT AT /80 AND
INCREMENTED
A7,A8 wORK REGISTERS
A9 WORK REGISTER
A10 TO Al4 NOT USED
A1S CONTAINS THE KEYS'VALUE

EJECT
AORG 0
EQU *
INITIALIZE REGISTERS
LOK A2, 1NR ADDR OF INR INSTRUCTION
LDK A3,CIO ADDR OF CIO INSTRUCTIUN
LDK A4,SST ADDR OF SST INSTRUCTICN
EXTRACT DEVICE ADDR AND INIT 1/0 COMMANDS
LDR A6,A195
ANK A6, /3F DEVICE ADDR
AORS AbyA2 INITIALIZE 1/0 INSTRUCTIONS
ADRS Ab,A3
A0S A6sRHIO
EXTRACT CONTROLLER ADDR AND INIT WER INST
LOR AT+,ALS



00u69
00070
0C071
Gou7e
00C/s
00v74
V0075

00u76

00077
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vou79
00v80
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0008¢e
vouas
(R
0o008%
00086
0ova7
00083
00yu89
00070
Uou9l
0009e
[VEVRVA Y
00094

0009
00090
00097

00098
00099
00100
0010%
00102
00103
00104
00105
00106
00107
00108
00109
001130
00111
oo1iie
00113
00114
00115
00116
0011/
00118
00119
00120
00121
poiz2e
001258
00124
00125
00120
ooie7
00128
00129
0130
00131
0013e
00135
00134
00135
00130
00137
00138
00139
0014v
00141
00142
00143
00144
003145

0014
00le
00tb

0014a
ovic
CClE
0020
0022
ov24

0026
0v2s

002A

0vecC
002E

0030
0c3a
0034
(VEY]

0038
0034
005C
003t
0040

oo4e

0044
0046
0048
004A
004C
004E
0050

0052

0054
(VY
0058
005A
005C
005¢E

0060
Qv
0064
0Vb6
oves
006A
006C
006¢L

007V
oov7e
0074
0076

0078

0074
007¢C
007t

3FC8
5600
260F

9631
3E4y
9643
0000
9641
0000

811cC
0550

0680

3FET
5600

3FC}
5600
0103
41C0

811E
3966
213¢C
8520
80CD

7500

7601
Fo31
Fo2D
5C06
871€
3F43
5600

8194

4F 00
5C04
E994
S400
27FF
$80C

879E
S600
3F44
809¢C
Fo29
5C04
270F
9702

E739
160}
1001
5924

4180

4FCO
SCo4
OF84

INITR20Q

Clo
NUSEEK

NODISK
*

WERY

WERZ

2

INR

INRLO

STORE

"

*

H10

*
STATUS
§ST

SLC
RF(6)
ANK
EQU
ADRS
SLL
ADS

ADS

LDOR
LOK

LDOK

SRC
RF(6)

sLC
RF(6)
LOK
CIo
EQU
LOR
SRL
ANK
LDKL

EQU

EQU
WER
EQU
WER
EXRw
EXR®
RB(4)
LDR
SLL
RF(6)

LOR
EQU
INR
RB(4)
CHR
RF (4)
ANK
RB(0)

EGU
LOR
RF(6)
SLL
LOR
EXR*
RB(4)
ANK
ADR
EQU
SCR
ADK
SUK
RB(1)

cIo
(A~]V]

SST
RB(4&)

END

A7.6
INITZ20
Ab, /F

L]

Abs A4
Ab,d
A6, NERY

A6, WER2

AL, A7
AS,80

Ab,/80

AT, 7
NODISK

A7,
NOSEEK
Al,3
Alsde0
*®

ALsAlS
AL,6
Al,/3C
A5,/780CD

®
A5,0

A6,
Ad

A3

kel
A7,AL5
AT,3
SST

A9, AS

A7,0,0
LY
A9,; AS
INRLO
A7,/FF
INR

*
A15,A1S
STOKE
AT7,4
AB,AT
Al

*w?
A7,/F
A7,A8

*

AT,AQ
Absld
A5,
INR

4,000
*
AT,0

kw2
/84

BOOT
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MULTI OR SINGLE DEVICE CONTROLLER
SINGLE ONE

MULTIPLE UNE

INITIALIZE MULTIPLEX DBLE WORDS
SST INSTRUCTION

SEY UP WER INSTRUCTIONS

LCAD Al WITH 80U CONTENTS

MULTIPLEX DOUBLEKGRDS LOAD 80 CHAR INTO
LOCATION /80

CHECK IF DISK

NO

FIXED HEADS 7
YES

SEEK ZERO

CI0o SEEK ZERO

SECTOR NUMBER
{1ST WORD OF MULTIPLEX FOR DJSK DEVICE

EXECUTE WER,WHATEVER THE CHANNEL IS8

SST

MULTIPLEX

10 BUS

IF A9=A5 IGNORE LEADING CHAR,
READ ONE CHAR

LEADING CHAR?
NO

CHECK IF NULL
YES, IGNORE
NO,CHECK IF 44

4%y

NO B¢8

YES,4nd

SAVE LEFT BITS

READ NEXY CHARACTER

GET 4 RIGART MOST BITS

STORE CHAR
NEXT CHAR ADDR
COUNT DONE 7
NO

YES
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Appendix G ASCII code
char. ASCIl Intern char. set char. ASCIl  Intern char. set
octal Hexa punchcomb. octal Hexa punchcomb.
space 240 20 on punch D 304 44 12,4
! 241 21 11,8,2 E 305 45 12,5
N 242 22 8,7 F 306 46 12,6
# 243 23 8,3 G 307 47 12,7
$ 244 24 11,8,3 H 310 48 12,8
% 245 25 0,84 | 311 49 12,9
&. 246 26 12 J 312 4A 11,1
& 247 27 8,5 K 313 4B 11,2
( 250 28 12,8,5 L 314 4C 11,3
) 251 29 11,8,5 M 315 4D 11,4
* 252 2A 11,8,4 N 316 4E 11,5
+ 253 2B 12,8,6 o} 317 4F 11,6
254 2C 0,8,3 P 320 50 11,7
- 255 2D 11 Q 321 51 11,8
: 256 2E 12,8,3 R 322 52 11,9
/ 257 2F 0,1 S 323 53 0,2
0 260 30 0 T 324 54 0,3
1 261 31 1 U 325 55 0,4
2 262 32 2 Vv 326 56 0,5
3 263 33 3 W 327 57 0,6
4 264 34 4 X 330 58 0,7
5 265 35 5 Y 331 59 0,8
6 266 36 6 V4 332 5A 0,9
7 267 37 7 [ 333 5B
8 270 38 8 \ 334 5C
9 271 39 9 ] 335 5D
: 272 3A 8,2 t 336 5E
; 273 3B 11,8,6 - 337 5F
< 274 3C 12,8,4
= 275 3D 8,6 Bell 207 07
> 276 3E 0,8,6 Linefeed 212 0A
? 277 3F 0,8,7 Car.Ret. 215 oD
@ 300 40 8,4 X on reader 221 11
A 301 41 12,1 X off reader 223 13
B 302 42 12,2 Rubout 377 7F
C 303 43 12,3 X on punch 222 12
X off punch 224 14
FF oC
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PHILIPS DATA SYSTEMS B.V.

MARKETING GROUP SMALL COMPUTERS
P.O. Box 245, Apeldoorn, The Netherlands
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For further details contact the above address or:
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1000 Brussel
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Département Mini-ordinateurs
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75015 Paris 15

Tel. 01 734 7759

Western Germany
Philips GmbH-Eiserfeld
Bereich Prozessrechner
Munsterstrasse 330

4 Dusseldorf 30

Tel. 0211 631064

Héhenstrasse 17
7012 Fellbach bei Stuttgart
Tel. 0711 523081
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Usterreichische Philips GmbH
Industrie Elektronik
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1230 Wien

Tel. 0222 831501
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Philips s.p.a.
Sezione P.I.T.
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Tel. 04 361441

Switzerland

Philips AG Data Systems
Binzstrasse 18

8027 Zurich

Tel. 01 442211
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Philips Data Systems
Elektra House

2 Bergholt Road
Colchester

C04-5AA Essex

Tel. 206 5115

The Netherlands
Philips Nederland B.V.
Professionele
Produkten en Systemen
Boschdijk 525
Eindhoven
Tel. 040 782953

788325

Spain

Philips Ibérica S.A.E.
Grupo Instrumentacion
Martinez Villergas 2
Madrid 27

Tel. 091 4042200

FAR EAST

Japan

Nihon Philips Corporation
P.O. Box 13

World Trade Centre
Hamamatsu-cho, Minato-ku
Tokyo 105

Tel. 03 435 5211

NORTH AMERICA

U.S.A.

North American Philips Corp.
Dept. 007

100 East 42nd Street

New York N.Y. 10017

Tel. 212 697 3600

Canada

Philips Electronics
Industries Ltd.
Telecommunication Division
1001, Ellesmere Road
Scarborough 706

Ontario

Tel. 416 7521980



