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Preface 

This is the first of a six-volume set dealing with the Basic 

Operating Systems (non-real time and real time) for the PSOOM 

series. It describes the Basic Operating Monitor. 

The other volumes of this set are: 

Volume II: Instruction Set 

Volume III: Software Processors 

Volume IV: Basic Real Time Monitor 

Volume V: Small Real Time Monitor 

Volume VI: Cassette Operating System 

Other books pertaining to the PSOOM Series are: 

P852M System Handbook 

P856M/P857M System Handbook 

P8OOM Operator's Guide 

P8OOM Interface and Installation Manual 

P8OOM Software Reference Data 

Great care has been taken to ensure that the information contained 

in this manual is accurate and complete. However, _should any 

errors or omissions be discovered, or should any user wish to make 

a suggestion for improving the manual, he is invited to send his 

comments, written on the sheet provided at the end of the book, to: 

Manual Writing Small Computers 

at the address on the opposite page. 
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Introduction 

The Basic Operating Monitor is a punched-tape oriented system program 
which can load, execute and supervise user programs. It can be extended to 
handle other devices, such as card reader and line printer. 

The monitor handles one program at a time, but some sort of multiprogram­
ming is provided by the "scheduled label" feature, which allows for execution 
of user routines concurrently with the main program. 

The monitor has a modular structure to permit the user to select only those 
modules necessary to fulfill his system requirements. At system gen~ration time 
these selected features are merged into one single module. The memory space 
occupied by the monitor varies therefore with the number of modules included, 
but it can be used in the following minimum configuration: 

- 4k memory 
- operator's typewriter with ASR tape equipment 
- for system generation, high-speed punched tape equipment is highly recom-

mended, as the system software is delivered in 8 + 8 tape format. 
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1 Principles of operation 

The Basic Operating Monitor (BOM) is a monitor handling one program at a 
time. to be applied basically as a punched-tape oriented program development 
tool. 
Its structure is very modular, in order to allow the user to select those monitor 
parts that he will need for his application. so as to increase efficiency and mi­
nimize memory occupation. 

The monitor is loaded by the Initial Program Loader (IPL). which itself is load-
ed by a bootstrap loader. Details on these procedures can be found in ChQ.f ter -.f, 
Operation. 
Then the user program is loaded. If the operator communication package i·s in­
cluded in the monitor. it is loaded by the monitor. 
If the operator communication package is not included. the IPL. which was 
read into the upper part of memory by the bootstrap loader. will load the user 
program. The area occupied by the IPL may in both cases be used by the user 
program as a dynamic buffer allocation area. for which purpose two monitor 
requests are available: Get Buffer and Release Buffer. 
If the operator communication package is included in the monitor. loading is 
done by operator control message and the loader forms part of the monitor. 

The monitor itself handles the standard inte rrupt signals, controls 1/0 opera­
tions and executes functions requested by the user in his program by means of 
monitor requests. The monitor modules are centered around a dispatcher, 
which determines on the basis of interrupt signals and priorities which routine 
or program must be executed. Although the BOM is designed to handle one 
program at a time. a form of multi-tasking can be achieved by using scheduled 
label routines (see Programming section). These routines are attached to the 
specification of a monitor request and enable a program to run concurrently 
with, for example. an 1/0 operation. 

Because the BOM has a modular structure, the user must define his own system 
at system generation time by selecting the monitor modules he wants. · " ' 
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2 
Memory Organization 

The Memory layout is as follower 

System 
Area 

User 
Area 

< 

0 

i 
,i..-,-
~ 

-

Hardware Interrupt Locations 

r, • .,. ~11c• 11,·o,. 

Commun ication Vector Table Address 

-

Syat0:m Tablse 

Overflow Area 

System Stack 

Monitor 

48-word Communication Area 
16-word Save Area 

User Program 
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End of User Program 

Dynamic Allocation Area 



·-- ·-··---- ----·-- - - --- - -
Locations /o to /7c . are hardware interrupt locations. They 
are hard-wired to internal and external interrupt lines. Each location contains 
the address of the interrupt routine required to service the interrupt connected 

) 1. ,' to that location. The interrupt connected to location /o has the highest 
priority (level O). · See 
chapter 4. 

Location /7E contains the address of the trapping rou­
tine which handles simulation of certain instructions 
not included in the hardware (e.g. double add, double sub­
tract, multiply, divide, multiple store, multiple load 
and double shift). 

Location /so contains o. 

Location /82 points to the Com~~;icat1on Vector Table. Th-is is a system table··­
which contains information which may be of use to the user program. The 
table has the following layout : 

/82 I I 
I :- CVTMSZ 

CVTSTB 

CVTSBA 

CVTBBA 

CVTBKA 

CVTDSP 

CVTLDR 

CVTPLS 
where s 

... 
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 a.t 

system generation time. 
CVTSBA contains the address of the first f ree location fol1owing 

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

area. 
CVTBKA conta.ins the beginning address of the user area. 
CVTDSP contains the addresR 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 (20 msec. clock). 
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The area occupied by the Stack is defined at system generation time. When an 
interrupt occurs, P-register, PSW are..$torec,I here by haroli.1a.re,a.,ia, a.. t\t,u,,ber of r~i c;ters by 5ofh.uue. 
The number of registers stored depends on whether the interrupt routine 
servicing the interrupt runs in inhibit mode (anywhere from O to 15 registers) 
or in enable mode and branches to the dispatcher (always 8 registers). The A 15 
register always points to the next free location in the stack (where all 
information is stored towards the lower memory addresses). When A 1 ~ 
reaches the value /100 or becomes lower, a stack ovP r flo"' 1_n te rrup t is g iven. 

The area which remains after 
H,Q. u.ser pro.9ra.m a.re.a., is re.serve.a. tor dynamic memory a/location after 
~itttttio"' of all loading procedures. From this area, blocks of memory space · 
can 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 r outines under the B0M run on the basis of 
an interru pt and priority system wh i ch c o n sis ts of up t o 64 ] e vel n . 
These levels arA s ubdivided as f ollows: 

0 - 47i levels f or interrupt 
routines connected t o 
the hardware inter­
rupt lines 

48 interruptable moni­
tor service r outines 

49 
61 
62 
63 

operator routines 
abort module 
user program 
idle task 

hardware interrupt lines 

software levels 

Level e has the highest pr.jority, 63 t h e l owest, so all hard­
ware interrupts al 1-,ays h 11 v e prio rity over the software l eve ls. 

HARDWARE INTERRUPT LINES 

The interrupt lines a re c onnected to memory l ocations /o to /7c. 
These locations contain the add~e s s es of the int e r r upt routines 
which SPrvice the internal and e xternal interrupt s . 
For the interrupts the user can define the priority levels 

at system generation time. 

The following p ri orities are strong ly recommended for the var i ou s 
in ter r u p t lines : 

0: 
1 : 
2: 
3: 
4: 
5: 
6 : 
7: 
8 to 

/ 10: 
/ 11 r 
/12: 
/1 3: 
/14: 
/15: 
/1 6: 
/17: 
/18 to 

p ower failure 
LKM / stac k overfl ow 
real time c lock 
not u sed 
punched tape reader 
tape punc h 
ope rat or' s typewrit e r 
c o n t ro l panel 
/F: free 

disc 
disc 

d is c 
magn e tic t ape 
cas sette tape 
card reader 
frQ.e. 
line pri n ter 
/1F: fre e 

- (int e rrupt l oc a t ion 
- (interr u pt l ocati on 
- (in terrupt locati on 

e tc. 
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l;wrt1,_ 'tk ctJ,u- 1nturu,-/rl,Jle. 
mo11,'tor ~~ vfc.e, re,td:J"nu . 

DISPATCHER 

T_h~ di spatcher is a . monitor module (M :DISP) running on level 4-;J":hich 
d1v1de_s_ central processor time by starting programs according 10 their priorit y. ~t !',!atcher can be entered only from an inierrupt routine. i.e. frtl rn :i lt·,:d oA 8. such as the 1/ 0 interrupt or monitor request handlers. 

SOFIW ARE PRIORITY LEVELS 

Under the EOM, the user program i s connected to level 62. It i s 
activated after loading, by the operato~ command ST. The operator 
command package, abort module and idle task also operate on soft­
ware priority l evels, 

---------

STACK 

When an interrupt occurs. certain information about the interrupted 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 A 15 
or. when there is a priority change from one program to another, in a 16-word 
save area reserved in front of each program. where P-register, PSW and 
registers A 1 to A 14 are stored. 
For interrupt routines it is done in the system stack. . 
The start address of this stack is defined at system generation time and it is 
built in a downward direction in memory, i.e. towards the lower addresses. The 
A 15 register always points to the first free location in the stack. 
Upon interrupt, PSW and P-regi~ter are always saved in this stack and 
moreover a number of registers: 

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

- register A 1 to A8. if the interrupt routine runs in enable mode ol" e11ds with 
a branch to the dispatcher, because the di spatcher always handles the stack 
on this bas is: 

A8 

A7 

A6 

AS 

A4 

A3 

A2 

A1 
! 

PROGRAM STATUS WORD 

P-register (Aj?) 

10 

- contents of A 15 

saved registers 
of interrupted 
routine 

interrupted PSW LO 



When the stack pointer (A15) re a ches tbe value /10¥' 
the last l ocation before the stadk overflow area, an 
interrupt will be given. 

The Program Status Word (PSW), s tored in the stack 
upon inter_!~P-~, contains the foll(?~ing informations 

The PSW contains the following information : 
priority level Ji------::,---- This information can bits O to 5: 

6 and 7: 
8: 
9: 

10: 
11 : 
12: 
13: 
14 : 
15: 

condition register \l ;;,- • be modified by the 

~~t:rrupt enabled/~
6~852-1 user. 

control panel interrupt This information can 
power failure be displayed, but not 
real time clock modified by the user. 
LKM/stack overflow . ~ 
....,e..ono,-.>' p"o+~t(+Mf1lJ for f'IS7).J 
sys~n-,/u.ser mode (PtJs{,/]) ----------J 

The PSW can be displayed on the control panel. 

11 
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There are three types of user-written programs : 
- programs (user-written codings sequences). connected to 

software level 6:l 

Programs 

- subroutines ; they are called through a CF (Call 
Function) instruction and run on the level of the calling program. 

- interrupt routines. servicing o ne of the 63 possible hardware interrupts and 
connected to any of the hardware levels Oto 47 . 

SOFTWARE LEVEL PROGRAMS 

These are user programs connected to any of the software priority level 62.. 

- -- ---------
~hen a user program is loaded into memory, the system _reserves a communic­
ation area of 48 words and a save area of 16 words m Iron! of the user pro­
gram. 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 sta rt of the 
user program, register A 1 contains the address of the first location of the user 
program area and n::gister A2 contains the first free location following the user 
program. !°r~r,:9-, 

Monitor requests allow the use~ 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 A? 

\ and/ or AS registers first. Monitor requests can be combined with scheduled labels 
-- · '. (see below). 
\~ 

After a program has been loaded. all relevant information about it is stored in 
a Program Control Table in the PCT Pool in 
the monitor area in memory. 
The program remains under monitor control until it is disconnected from its 
level. during which time it passes through various states, as recorded in the 
PCT: 
- inactive : the program has been connected to a level. but it has not been 

called yet ; 
- active: the prog ram has been called and it is not yet terminated; 

wait for execution: the program is ready to use central processor time when 
it has the current highest priority: 
wait for an event : the program has given up control voluntarily with a Wait 
/or an Event monitor request (LKM2) to wait for the occurrence of a 
particular event. 

13 
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Every Software -ce-ve1 t'rogram·is preceded by a Io-word save a~~ - reserved by 
/NIMON, If any scheduled labels are used in the program the use t 
h · • If . . dd . · . . • r mus reserve 
. 1~se an a 1t1onal save area. for 111terrupts occurring while the pro ~am is 
'-~ a _s~heduled label sequence. to store the contents of its P-register. p/w and 
registers /\I to Al4. The user must reserve 16+ (N+l) d · h ·. 
system 1 · . . wor s. w ere N rs a 
j. b I . i~nhera ion parameter sp_ccifying the maximum number of scheduied 
,t es w rc may be queued 111 thrs table at any one time (see below): 

START 

IDENT 
RES. 

Coding 
LKM 
DATA 
END 

SCHEDULED LABELS 

PRNAME 
16 + (N+l) N+l=FILLABtablelength 

3 

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. 
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 must be executed upon 
completion of the request. For example: 

normal 1/0 request: 

with sched. label: 

LOK 
LDKL 
LKM 
DATA 

LOK 
LDKL 
LKM 
DATA 

Al.CODE 
A8,ECBADR 

Al.CODE 
A8,ECBADR 

-1.SCDLAB 

In this case, the routine SCDLAB is to obtain control on completion of the 1/0 
monitor request specified. When a scheduled label is attached to an 1/0 
request, one should not set the wait bit, so that the program can continue 
concurrently with the 1/0 operation requested. When that operation is 
finished, control is passed to the SCDLAB routine, and the P-register, PSW 
and registers A 1 to A 14 of the main program are stored in the 16-word save 
area in front of the user program. nee.pi' A8(E£.&AJ>R) 
When entering the SCDLAB routine, no register value is significaiiT,"so it is not 
possible to pass parameters to the scheduled 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 : 

14 



MAINPROG 

I 
LKM 

DATA - 1,SCDLAB 
I 
I 
I 

: 1/0 taking place, while MAINPROG continues 

I 
I 
! SIB IP ~w • A1 ~ A1< -s.,. A=I 

~ 
Monitor 

Save Area--------\ 
(restore registers) ~ 

Next scheduled label, if any 

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. is using central processor time. In such 
cases the address(es) of the queued scheduled label routines are temporarily 
stored in a table ( Fl LLA 8). 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 lreated 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 rnust · 
have been connected to one of the interrupt locations in memory (locations /0 
to ne. 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 /O 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 generation 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 
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starting address of the routine has to be loaded into memory location /ZO 

IDENT 
' ' ' LDKL 

si:-. 
I 
I 

INTRO 

Al.ROUT 
Al,/lO 

ROUT } INTERRUPT ROUTINE 

' END 

When an interrupt occurs. the P-register and PSW of the interrupted program 
are ston;d by hardware in the system stack pointed to by the A 15 register (see 
Ch.3) and the system is put in inhibit mode. 
Then the interrupt routine rece ives 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 inhibit 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 EN B instructio'i'('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 A 1 and A 14 can be used. 
provided the user first takes care of storing old contents in the A 15 stack and 
restoring them at the end of the routine. This may. for example, be done as 
follows: 
STR A1 ,A15 
STR A2,A15 

I I I 

STR A8,K15 
coding 

LDR A8,A15 
LDR A 7 , A 1 5 ! I 
Jt'flf A 15 -- -~ Lo~ 0

A1_. A1r 
This is the case of an interrupt routine in inhibit mode with a normal return via 
the A 15 stack. The RTN via A 15 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 routine to the dispatcher (ABL 
M:DISP ; for dispatcher address: see CVT). he must take care that before the 
EN B or ABL instruction is given, the A 15 stack contains only P. PSW and 
registers At to AS inclusive, because on this basis the A 15 stack is handled. 

Conventions 
- Interrupt routines must start by saving the old contents of the registers to 

be used in the routine 
-=-Before -returning via Al 5, the old register contents must be restored - -- -

If a branch is made to the dispatcher, the stack must contain P, PSW and 
registers A 1 to AS. so any other registers used, must have been· restored 
before making the branch. 

- In case of an interrupt routine for internal interrupts 
LKM/stack overflow real time clock, power failure, control 
panel). an R IT instruction must be given at the beginning of the routine, to 
reset the interrupt. See Sys_tem Software t:,1anual. 

If an INH instruction immediately follows the EN13 instruction, 
a dum.ny instruction must be inserted, because external interrupts , 
are scanned every two instruction. This dummy instruction may, 
for example, be another ENB, so that then the correct sequence 
becomess ENE - ENJ3 - INH) 

16 



DYNAMIC MEMORY ALLOCATION 

The user can make temporary use of the dynamic allocation area of memory if 
his monitor contains the module with the two monitor requests: 

- Get Buffer, to reserve a user buffer in the dynamic allocation area; 
- Release Buffer, to release the area created by the Get Buffer request. 

Memory allocation is in blocks, the block length being specified by the user. 
Preceding each block is a control block containing links and other parame­
ters which must not be destroyed. 
For the syntax of these requests, refer to the section Monitor Requests. 

17 
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5 Input/Output 

All 1/0 operations are initiated by an 1/ 0 monitor request. At system 
generation time, the necessary modules and tables for fulfilling this request 
must have been filled. When the request is given, with an LKM instruction, 
register A? must have been loaded with parameters abou t the particular type 
of 1/ 0 function, while register A8 must contain the address of an Event 
Control Block which holds the necessary in formation about the data to be 
transferred. 

There are three types of 1/0 request (as specified in A7) : 

Basic 110 requests: for these reques ts the monitor will not do any character 
checking or data conversion. so they are used in case of binary 1/ 0 . The 
monitor handles only the control command initialization and signals the end of 
the 1/ 0 operation. 

Standard ASCII 110 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. 

Stilndard Object 110 requests: by means of standard conventions facilities are 
provided for error control characters, checksum and data conversion from 
external 4+4+4+4 or 8+8 punched tape format to internal 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. 
In the Event Control Block , pointed to by register A8, the user specifies the file 
code (logical address) of the device concerned with the 1/0 operation, and 
additional parameters such as buffer address and buffer length . At the end of 
the 1/ 0 operation, the monitor places information concerning the result of the 
operation in this ECB, so that it may be verified by the user program. 

The file codes are a means of giving a logical address to a file or a peripheral 
unit. They are defined at system generation time and consist of 2 hexadecimal 
digits from / 01 to / FF. The following fil e codes are standard: 

/ 01: Source Input 
/02: Listing Output 
/ 03: Punch Output 
/ 04: Object Input 
/ 05 : Operator's Typewriter (input and output) 

19 
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The following are recommended file codes: 

/06: ASR tape reader 
/07: ASR tape punch 
/08: High-speed tape reader 
/09: High-speed tape punch 
/OA: Line printer 
/OB: Card reader 
/OC: Magnetic tape cassette 
/OD: Magnetic tape cassette 
/OE: Magnetic tape cassette 
/OF: Magnetic tape cassette 

These can also be re-assigned by the user, i.e. it is possible to re-assign file code 
08 to, for example, the card reader. 

The remaining file codes, up to / F;r;;.n be assigned by the user to any other 
files or devices. 
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6 Operator control messages 

If the operator- commu nication package has not been included in the monito r. 
processing is carried out according to the instruct io ns in the prog ram. 
If the operator communication package has been inc luded . the opera tor has ad­
dition al control over program execution by mea ns o f a se t of operator contro l 
messages which are described in the following parag raphs. 

Control messages are entered via the operator's typewriter. The operator ini­
tiates communication with the system by pressing the INT button on the con­
trol panel. This causes the system to type out M: to which the operator replies 
with a control message, followed by LF CR. 
A message consists of two characters identifying the message, followed by a 
space which is possibly followed by a number of parameters. These parameters fflA_J 
be. separated by spacesor commas. Some parameters are optional. 

Notes: 
- The operator communication 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 control panel, because then the system will issue a Halt 
instruction. is-,uu,,.,,ed to 

- Every numerical value in an operator control message r be a hexadecim­
al value, specified with or without the slash(/ ). 

- If a message contains an error, the system types out the message ER. The 
operator may then press the INT button and type in a correct message. 

In the foll owing parag raphs. the syntax and use of the availab le o pera tor mes­
sages are described, where Backus Normal Fo rm is used as the notation for the 
syntax description: 
I 
fl 

mea ns: or; 
mea ns: optio nal component ; any o r a ll items within these brackets may 

be o mitted. e.g. f + \-1 < intege r > could be + < intege r > . 
- < integer > , or < integer > : 

lJ means: alternative components; one of the items within these bracke ts 
must be selected. e.g. L +\-J426 must be eithe r +426 o r -426; 

< > means: these brackets contain a syntactica l item; 
._, means: space. 
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Code 

AB 
AS 
OM 
HD 
LD 
MC 
PS 
RD 
RS 
RY 
ST 
WM 

Opera tor Message 

Abort a program 
Assign a file code 
Dump memory 
Halt dump 
Load a program 
Manual device control 
Pause 
Release an operation l'rom a device 
Restart a program 
Retry an 1/0 operation 
Start a program 
Write into memory 

Page 

22. 
22. 
23 
23 
2~ 
23 
24 
24 
24 
25 
25 
25 

Table of o perator control mes~ages 

syntax: 
use: 

syntax: 
use: 

example: 

ABORT A PROGRAM 

AB 
This message can be given to terminate a program before its nor­
mal end. 
All buffers are deallocated . 

ASSIGN FILE CODE 

AS ...... < file > ._. < device > 
By means of this message a file code can be assigned to a device or 
a previously c reated fil e code ca n be modified . 
< file > : file code (refer to Appendix C) 
< device > : device name (refe r to Appendix C). followed by the 

physical device address (2 hexadecimal characters). 
AS 03 TP10 
File code 03 is assigned to the ASR tape punch with physical ad­
dress 10. 
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DlJMP M EMOR Y 

syntax: DM._. < address I > ._. < add ress 2 > 
use: Th is message produces a hexadeci ma l dump o n the sta ndard li st ing 

o utput dev ice in full lines. so tha t < address I > and < add ress 2 > 
are incl uded . Eac h add ress cons ists of up to 4 hexadec im a l cha ra c­
te rs. 

example: DM 0002 0004 

syntax : 
use: 

syntax: 
use: 

syntax: 
use: 

ca uses a fu ll line to be li s ted o f the va lues cont a ined at add resses 
0000 to 000 E incl usive. 

HALT DlJM P 

HD 
T hi s message is used to tc rmin:ll c a me mory d ump befo re it ,·cach­
es its speci fi ed e nd . Th is can be usdul. fo r ex am ple. if th e d um µ is 
being o utput o n the typew rit er. a slow dev ice for large sca le o ut ­
put. a nd conti nua t io n or the d um p beco mes unnecessa ry. 

LOAD A PROGRAM 

LD._.r < value > ff ._.Ml 
This message is used to load a prog ra m into the me mo ry. It is 
loaded from the s tandard o bject input dev ice. . 
< va lue > : di spl ace me nt va lue ( in hexadec im a l). relati ve to the be-

g inning address of th e user a rea. If spec ifi ed . th e pro­
g ra m is loaded < va lue > c harac te rs a fte r th e beg in­
ning o f th e use r a rea. 

M if ~pec,fid, ir,d.,-atl(.s fhD..f -1-t,e Lo~tel pr-0 -
~ra."" will ru.fl i,i sy~t.w, ffho«t-. (l'8s6/7 only) · 

Whe neve r a prog ra m is loaded. the program identifi catio n, lo adin g 
add re ss a nd le ng th a re prin ted o n th e typewrite r. 

MANUAL DEVICE CONTROL I MCI 
M Cu< file code> w< softwa re order> r w< repeat factor> l 
T hi s message is g iven w hen the operato r wishes to pe rfo rm a ma­
nu a l o pera ti o n o n a mag ne ti c ta pe dev ice. 
< fil e code > is the fil e code ass ig ned to th e dev ice. co nsist ing o f 2 
hexadec im a l c ha ract e rs. 
< soft ware o rder > cons is ts of 2 hexadec ima l cha rac te rs that ha ve 
the fo ll ow ing sig ni fica nce : 
16: Skip forward to EOF mark 
22: Write EOF mark 
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24: 
26: 
31: 
33: 
~'!-: 

36 : 

38: 

Write EOV mark 
Write EOS mark 
Rewind to load point 
Backspace one block 
S pa.ce, one b/oe,k fonJa.rd. (noLa.11 ow o:;:( for oi.:s~~ 
Skip backwards to EOF 

Unlock 
< repeat factor> allows the operator to have the required function 
performed as many times as specified here, with only one MC 
message. 

example: MC 15 34 

~ 
syntax: 
use: 

syntax: 
use: 

The device with file code 15 is to skip forward one block. 

PAUSE ~ 
PS 
To temporarily stop the processing of the program. To restart it 
the operator must type RS. 

RELEASE DEVICE 

RDu< device address> 
Following an unsuccessful 1/ 0 operation. the monitor may type 
out a PU system message. 
The operator may now give the RD message if he wishes to re­
lease the operation from the device on which the error occurred. 
< address > is the physical address of the device to be released. as 
2 hexadecimal characters. 
Control is returned to the user with the status in ECB. 

RESTART A PROGRAM 

syntax: Rsr ....... < new A? > l 
use: To restart a program stopped temporarily by a PS message or a 

Pause monitor request. 
If the program has been stopped by a monitor request it can be 
restarted with a new value in register A? . 

example: RS'-'81 E 
The program that was stopped by a Pause monitor request, is to 
be restarted with the value /081 E in register A? . 
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EJ RETRY 1/0 OPERATION 

syntax: RYu< device address> 
use: Following an un successful 1/ 0 operat ion. the monitor may type a 

PU system message. 
The o pe rator ma y now g ive the RY message to re try the opera­
tio n. after taking an y necessary steps. 
< address > : the physical device add ress (2 hexadec im a l charac­
ters) where the operation has to be re tried. If the ope rati o n is now 
successful. _cont rol is ret urned to the user wit h the status in the 
ECB. o therwise. the mon itor wi ll type ou t a new error message if 
a nother retry is possible. 

example: RY 02 

syntax: 
use 

Re try the la st 1/ 0 operat io n o n the dev ice wit h physical add ress 
02. 

START A PROGRAM 

ST 
To activa te the las t loaded program. 

WRITE INTO MEMORY 

syntax: WM.__. < add ress > .__. < va lue 1 > r .__. < va lue 2 > . . ·'--' < va lue n > l 
use: This message ca n be used to correc t one or more memory loca­

tions. < add ress > is the firsi address to be altered (up to 4 hexade­
cimal c haracte rs). 
< va lue 1 > to < va lue n > a rc va lues to be ente red in the memory 
locations starting a t < address > . i.e. 
< va lue 1 > is placed in < address > 
< va lue 2 > is placed in < address > plus 2. 

example: WM.A FE ,44F, JFE4 
The va lue / 44F is placed in memory loca tion / 4 FE. 
The value /3FE4 is placed in memory loca tion / 500. 
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7 Monitor Requests 

The user program can request the monitor to execute certain functio ns. A 
request takes the fo rm of a LKM (Link to Mo nitor) instruction followed by a 
DATA directive. 
The directive has a number as operand which specifies the function to be 
executed. If this number is negative, the user is scheduling a label on 
completion of the request. 
Preceding a request, certain parameters may need to be loaded in to the A? and · 
A8 registers. 
After the monitor has processed the request it lo ads a return code in the A? 
register. If the requested module is not avail able. A? is always -1 . The 
followi ng requests a re avail able : 

Monitor Request Register A? Register AS LKM page 
DATA 

I / 0 Requests O rder ECB Address I w 
Wait for an Event - ECB Address 2 3.:Z 
Exit - - 3 33 
Get Buffer Buffer Length - 4 34 
Release Buffer - (A 14 : Buffer Add ress)· 5 35 
1'ci.w.$e, He~~a.,~ u,..,-a.. Block:. At(Af"tSf. (, 36 
Co ... trol A}>ort Col'lh-ol 'BLoc,k. Ro1.1..-t i "'~ ~dAr#->5 -,. 37 

Note: It is possible to attach a scheduled label to a Monitor Request. . For 
details, see Chapter 4. 
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1/0 REQUEST 

Calling sequence: 

LOK A7.CODE 

LDKL AB. ECBAOR 

LKM 

DATA 1 

Use: 
The user can ask the system to start a particular 1/ 0 operation on a peripheral 
device. 
Register Al is loaded with a CODE that specifies the details of the 1/0 func-
tion. as follows: · 

bit B 9 10 15 

ORDER A ? 

Wand R specify the mode of operation: 

W=I : 

W=0: 

R=I : 

R=0: 

Return to the calling program will be made after completion of 
the 1/0 operation. 
Return to the calling program will be made as soon as the transfer 
has been initiated. The program will give a Wait Request later. for 
synchronization. 
Any abnormal conditions will be processed by the user program. 
The system will return the Hardware Status in ECB word 4 (see 
under ECB). No retry is possible. Possible with Basic Read / Write 
only. 
Any abnormal conditions will be processed by the system and the 
Software Status will be returned in ECB word 4 (see under ECB). 

ORDER consists of a hexadecimal value on six bits, identifying the 1/ 0 func­
tion: 

01: Basic Read 
05 : Basic Write 

For Basic 1/0 requests the system does not provide for charac­
ter checking or data conversion, only for control command ini­
tialization and end of operation signa ls. 

02 : Standard Read 
06 : Standard Write 

Standard (ASCII) I / 0 requests provide, by means of standard 
conversions, for special features such as error control charac­
ters. conversion from external code to internal ASCII and vice 
versa . 
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07: Object Write -4+4+4+4 tape format. Where ASR is the on­
ly input possibility. For ease o f hand ling. a word is divided 
equa lly and punched over four rows. 4 bits per row . 

08 : Object Write -8+8 format. A word is contained within 2 
rows, 8 bits per row. 
Object 1/ 0 reques ts provide. by means of standard conve·rsions. 
for special features such as error control characters. checksum 
and data conversion from external 4 + 4 + 4 + 4 or 8 + 8 tape for­
mat to internal format. 

30: Get information about a file code 

Tape handling orders : 

14: Skip forward to next EOS mark 
16: Skip forward to next EOF mark 
22: Write EOF mark 
24: Write EOV mark 
26: Write EQS mark 
31 : Rewind to load point 
33: Backspace one block 
34: Space one block forward (lflot-4.l{owul for ~su.~) 
36: Skip backwards to EOF mark · 

38: Unlock 

Refer to Appendix A for more information specific t<> the various peripheral 
devices. 

ECBADR is the address of the Event Control Block containing the parameters 
for the 1/0 function : 

Event Control Block 
The ECB address must be loaded in the A8 register. ECB structure: 

0 

YJX 

X 

X 

y 

y 

X 
.. 

wher/ 

7 8 

Event charac ter I File Code 

Buffer Address 

Required Length 

Effec ti ve Length 

Status Word 

Tabulation Table Address 

15 

ECB - word 0 

ECB - word 1 

ECB - word 2 

ECB - word 3 

ECB - word 4 

ECB - word 5 

The woi:ds marked X must be filled by the user: those marked Y 
wi'II be filled by the system. 
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word 0: 

word 1: 
word 2: 

word 3: 

event character: 
bit 0 = 1: end of o peration has occurred for this ECB. 
file code: must be loaded before reques ting the l / 0 . Sec Appendix 
C. 
address of the user buffer. 
requested le ngth to be read or written (in words for bas ic read o n 
card reade r. in characters for other devices). The first character is 
always the cha racter given by the buffer address . 
For standard write on typewriter and line printer. two characters 
must be added,.-.i-t>i~he.3;,u,;,,_, o/&t~ l>uffv. . 
effective length which has been tra nsmitted (in words for bas ic 
read on card reader. in characters for o ther dev ices). This informa­
tion is stored here by the monitor upon completion of the 1/ 0 
operation. 

Note: If magne tic tape o r cassette tape ha ndling orde rs are given in this mon­
itor request (/16 and /3 1 to / 38). it may be useful to make a separate 
ECB for these orders. as in these cases o nl y ECB word 0 is important 
(file code). The conte nts of ECBl and 2 are then irrelevant. but mus/ be 
unequal to zero. 

word 4: Status word . stored by the monitor upon completion of the re­
quested 1/0 operation . 
- Request accepted: for Basic orders this word will be filled with 

the hardware status (bit 0 = 1 ). (See Appendix D ). For S tandard 
orders the status will be : 

Status 8000: no o peratio n (after RD message) <Jd;; ?---1· no data 0 ., ccusette 
positive: bit 8= I: End-Of-Volume} 's tape· 

9 = I: End-Of-Tape mag. or cas · 

10= 1: beg inning of tape . 
11 = 1: end of input med ium . 
12 = 1: incorrect len g th requested or checksum er-

ro r. 
13 = 1: ill ega l character code 
14= 1: EOS 
15 = 1: EOF 

zero: norma l 1/ 0 completion . 
- Request rejec ted : for Basic or Standard orders the status will 

be : 
. status C000 a nd: bit 11 = 1: orQer unknown or not compati-

ble with the device. 
12 = 1: illegal buffer s ize . 
13 = 1: illegal buffer address . 
14 = 1: device attached to another pro­

gra m. 
15 = 1 : illega I file code. 
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word 5: for a Standard read on punched tape equipment or typewriter, the 
user may fill this word with the tabulation table address . This 
tabulation table gives the format in which the user wishes the print­
out to appear. 

The table has the following format : 

Number ofTackets First Tacket 

Second Tacket Thi rd Tacket 

etc . 

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

Note: If word 5 is filled, the required length in word 2 must con­
tain both the characters and the blanks in the tackets. 

Example: 

Input Line : LABEL\OPER\OPERAND\COMMENT 

Line in Buffer : 
LABEL. ................................... OPER ...................................................... OPERAND ........................... COMMENT 

10 20 30 

At completion o f input, the buffer is fill ed with spaces, but the re­
turned length is the length effecti ve ly entered and stored, including 
the spaces replacing the tabula tion code(\). 

Upon completion of one of these 1/ 0 function s, the system responds as fol­
lows: 
Al > 0: request completed. 

= -1 : the corresponding request module is no t in memory. 
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WAIT FOR AN EVENT REQUEST 

Calling Sequence 

LDKL A8, ECBADR 

LKM 

DATA 2 

where ECBADR gives the address of the Event Control Block (see 1/0 
requests). The first character of the ECB is the event character. If bit 0 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 must take place in the same or 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 program is put in wait state, to be restarted 
when the event has occurred. 

-------

!!~~ 
Tt is recommended not to use a Wait request inside a scheduled label 
routine, as this causes the whole program to be blocked temporarily. 
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EXIT REQUEST 

Calling Sequence 

Use 

ILKM 
DATA 3 

This request is used to indicate the end of a user program or scheduled label 
routine. The program exit is effected after completion of all 1/0 operations 
and after all labels have been scheduled. 
A scheduled label routine exit passes control to the next scheduled label 
r<?uti~e. if one_is present, otherwise control passes to the majn_.P._r_ogram. 
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GET BUFFER REQUEST 

Calling Sequence 

where : 

LOK A7,LENGTH 

LKM 

DATA 4 

LENGTH is the length, in characters, to be allocated to the buffer area (,..4.l(j,-"""" 
iJ:llc: cJ,4r4Gtu~): 

0 1 15 

If bit O=O: return to user in case of overflow. 
If bit O= 1: implicit wait of the calling program in case of overflow. 

If O is loaded into A7, the monitor will return the . L<ffv~t-u of mcrr,ory iri A7- .tf Hie 
memory size is 32k, 0 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, behind the user program 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 
old contents of the A 14 register: 

NewA14-
Contents 

Chaining Link 

Old A 14 Contents 

Etc. 

Control 
Block 

Required 
Length 

The user must not destroy this control block. 
;r-·-- - -u-pon completion of the request. the system responds as follows: 

Al =O: the buffer is allocated 

Allocated 
Buffer 

= 1: there is no memory space available (bit O in LENGTH= 0) 
A14 : 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 A 14 register without having to 
update the A 14 register first. 
However, the user must ther. ~rovide for stack handling. 
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RELEASEBUFFER REQUEST 

Calling Sequence 

LDKL 

LKM 

DATA 

where: 

A14,BUFADR 

5 

BUFADR points to the second word in the buffer as given in register A 14 after 
the Get Buffer request. 

Use 
To release the memory space previously reserved by a Get Buffer request. The 
A 14 register is reloaded with the value it contained before the Get Buffer 
request was made. 
The system responds as follows: 

A7=0: the memory space is released. 

If the A 14 pointer is incorrect, or if the buffer area has been destroyed, the 
system issues a Halt. 
If the dynamic area was in overflow state, this request frees it again , and 
programs waiting because of buffer overflow are restarted, and their requests 
reinitialized. 
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PAUSE REQUEST (usable only if operator communication package is inclu­
ded) 

Calling sequence: 

LOK Al .Ml 

LDKL AB. MA 

LKM 

DATA 6 

where: 
ML is the_ length of the user message, in characters, including control charac­
ter. 
MA is the address of the block containing the message. 

Use: 
To print a user message on the operator's typewriter and then put the user pro­
gram into a pause state. The system will enter the idle task immediately, and 
all current 1/0 operations will be finished. To restart the program, the opera­
tor must type the Restart message. Therefore, the Pause request can be given 
only if the monitor contains the operator communication facility. 

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

- The message _must start with a control character . . 



KEEP CONTROL ON ABORT CONDITION REQUEST 

Calling sequence: 

LD KL A i .UCHA 

LDKL AB.LABEL 

LKM 

DATA 7 

whe re: 
UC BA is the address o f a th ree words lo ng use r cont ro l block which the sys­
tem will load with the fo llo wing informa tio n : 

0,1 0 

A7-

Use: 

7 8 

I Abort code 

Abo rt PSW 

Abort Ad_dress (AO) 

15 

word 0 

word I 

w o rd 2 

By means o f thi s reques t the use r ca n himse lf ha ndle abo rt cond itio ns. i.e . hi s 
ow n routine re pl aces the abo rt handling o f the mo nito r. Thus. the program will 
no t be dec la red a borted by the mo nito r. but co ntro l will be transfe rred no rma l­
ly to the use r ro ut ine a tt ached to this reques t (reg iste r A8). The pa rame te rs o f 
the abo rt cond iti o n w ill be pl aced in a 3-word block and. acco rding to the re­
turned ·parame te rs. the user routine ca n ta ke ac ti o n. 
This reques t is to be g ive n o nce in a program. a t the po int fro m w he re the u~e r 
wa nts cont rol ove r an y a bo rt conditio ns, so mos tl y a t the beginning of the user 
program. It is usable o nl y o nce, so if a n abor t ta kes pl ace and the prog ra m is 
res ta rted. the reques t has to be g ive n aga in . Whe n a use r decides tha t, a t a cer­
ta in po int in hi s prog ram. he wa nts to ret urn to regul a r abo rt ha ndl ing by the 
mo nito r, he may do so by provo king an "a rtific ia l" a bo rt. 
The a bort code returned in the UCBA block may be one of the following: 

01 : Sfmt<./ .. fiol? rout/,,~ -:,ave..;,,-e• overflow 
02 : non-avail a ble instruct ion used 

04 : buffer area destroyed or block was bigger than 32k characters. 
05 : labe l could not be scheduled 

Note: An ope ra to r abo rt (AB) can never be blocked. 
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System messages 

System messages are printed on the operator's typewriter by the system. For 
systems without operator communication. no messages are printed. When ab­
ort and exit conditions arise, the P-register halts at specific addresses. 

Abort 
format : ABORT L...I < code > ....... < address > 
meaning : an error has been encoutered and the progra m is aborted. 

< code > : may be: 
01: sim1.1laiion rout✓-"1e Sdl/e area 

ovv-f/ow. 
02 : illegal instruction. 

04: buffer area destroyed or block was bigger than 
32k. 

05 : label could not be scheduled. 
06: operator abort. 

< address > : the address at which the abort occurred. 

Erroneous Cluster 
format: EC 
meaning : an erroneous cluster has been encountered on the tape. 

Program loading stops. 

End of File 
format : : EOF 
meaning: the loader has read the "end-of-file" mark and stops loading. 

End of Segment 
format: : EOSL...I < ·address > 
meaning : the loader has read the "end-of-segment" mark. 

< address >: address of the first free location after the program. 

Error in an Operator Control Message 
format: ER 
meaning : the operator message contains an error. The operator must press 

the INT button and retype the message. 

Program Termination 
format : EXIT 
meaning: This message 1s printed when execution of the user program 1s 

completed. 
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Program Identification 
format : I DENT._, < prog. id.> ._, < address > 
meaning : the loade r has read the progra m identifica tio n. 

< prog. id. > : program name. 
< add ress >: fi rst address o f the loaded prog ram. 

No Start Address 
form at : NS 
mea ning: No sta rt address was specified in the END / ST A RT cl uste r (record 

type 7. Sec Appe ndi x B). Progra m ca nnotbe executed. 

Overflow 
fo rmat: OVL 
meaning: lnsutlicien t me mo ry ava il able. Progra m lo ad ing stops. 

Peripheral Device Error 
form at: PU . < dev ice name a nd address > . < ha rdware sta tus > rRYl 
meaning: a fa ilure has been de tected o n a pe riphera l dev ice. RY is printed if 

a re try is poss ible. 
If the o perato r re leases the o pe ratio n o n the dev ice. the sys te m 
will conside r the 1/ 0 o pera tio n comple ted and co ntro l will be re­
turned to the use r. 
< hardwa re sta tus > : see Append ix D . 

Input/Output Error 
format: 1/ 0 ERROR X.XXX YYYY 
meaning: An error has occured during an 1/ 0 operation, e.g. throughput 

error, data fault, i,rco11nectton 4>it'Ji .,,, HC of>U.-U>r C<>,.,,,._.,u/. 
XX.XX is clevic~ n111;,,,,~ .a,i4' 4u✓-<.c .1dt:ir~~s. 
YYYY I~ th~ h-,rdl.),;r~ stat~$ o/ ti,£ e::cn&o/ 1t~it-. 
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9 Operation 

The initial loading procedure is as follows: 

the bootstrap is loaded, either through the tog g le switches or 

by pushing t h e I PL button on the control panel, the n the I nit ial 

ProgTam Loader (IPL) is loade d into memory, f e l l owed by the 

monitor. 

LOADING BOOTSTRAP AND IPL 

The bootstrap can be loaded in one of two ways, d epending 

on whether the optional ROM bootstrap is inc luded in the 

system or nots 

If not, the procedu re is as follows, 

- switch on the CPU 

- load the bootstrap into the ti:a-at 64 memory locat ions manually, 

by mea.ns of the togg le switche s and t he 1,oa d !:!.emery button on 

the control pan e l. Th e 64 b oo t s trap values oan be found in 

Appendix E. Then check by read i ng the s e locations out. 

- set up the devic9 parameters on t h e toggle s wi tch e s, as shown 

bel ow, and load this value i nt o t he A15 register. 

- push the 11£ button. 

- put the IPL tape on the tape reader a n d make the reader 

operable. 

- push the~ button on the CPU control pan e l. 

Now the IPL is read and loaded into memory. 

If the ROM bo 0 tstrap is included i n t h e CPU, which is highly 

recommended, the operation is much simpler, 
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- switch on the CPU. 

- put the IPL tape on the tape reader and make it operable. 

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

shown below. 

- push the J!:!, button on the control panel. 'rhis loads the 

bootstrap into memory, which immediately starts reading and 

loading the IPL from the tape reader. 

The device parameters on the data switches must be set as 

follows: 

I 1 I 2 I 3 I 
I 

1 l 8 I 9 11 o lo 4 -
bit Or =0: ta,pe format used is 8+8 

= 1 r ta i)e format used is 4x4 

bit 1 : =0: the device used is not a disc 

=1 r the device used is a disc 

bit 2: used only in case bi.t 1 = 1 r 

=1: the ~isc used is a moving head disc 

=0: the disc ~sed is a fixed he a d disc 

15 

bit 3: =0: the device is connected to the multiplex 

=1: the device is connected to the ptogrammed channel 

bits 4 to 7r are used to qualify t h e 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 contr o l unit involved is a single device control unit 

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

b it 9: =1r the disc used is an X1215 disc (PA24-001) 

bits 10 to 15 contain the device address. 

9130: ASR ta,pe readP :r , format 4x4, address 30 

102(): punched tape reader, format 8+8, address 20 

0244: magnetic tape unit, addres s 04. 

0795 J_ _ c.aas..e t t e tape unit, address 15 
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LOADING OBJECT TAPES 

The Initial Proe ram Loader ( IPL) wh i ch has now b een loaded i nt o 

memory, is actua l ly divid e d in+,o two parts. The bootstrap, wh i ch 

was located at addresses Oto /7F, loads the fi r st part (SO c harac ­

te rs) int o memory from loca t ion /so and transfer control to this 

IPL part with start a ddress /s4. This IPL part the n computes the 

mem ory size and loads the rest of the IPL into the high e nd of 

memory, where it receives control from the first IPL part. 

Now object tapes such as the monitor can be loaded and the boot­

strap and first IPL part can be overwritten by them: 

- when the IPL has been loaded it ou tputs the message 

OBJECT TAPE ON READER. THINK OF BASE! 

(If it is a.n IPL which is not on a. separate tape but on the 

tape in front of the object program, e.g. in front of the 

Assembler or Stand Alone Linkage Editor , this message is not 

output, but the I PL carries on loading the rest of the tape 

immediately after it has itself been loaded.) 

- now put the monitor tape on the tape reader, ensuring that the 

reader is operable. If other object programs than the monitor 

are loaded the user has , at this point, the opportunity of 

changing the base address of the object p r og ram which is t o be 

loaded. This address is contained in register A9 and can be 

modified via the CPU control panel when the CPU is stoppP.d. 

If this re~ister is not modified, it is assumed to contain t h e 

value O, as in the case of mo n itor loading . 

- push the RUN button, 

This r estarts the IPL which loads and starts the monitor . 

- the following ~essage is output 

IDENT XXXXXX 

identifying the loaded ob ject tape . When loading is finished 

r F:OS 

:EOF 

are typed out . 

- the mo nitor is now ready f o r use and if the!.!'!!_ bu tton on the 

control p~nel is pushed , it will type out 

Mr 

to ask for a c ommand . Note tha t the INT button must not be pushed if 
the OCOM module (operator communication) has not been included at 
SYSGEN for this will result in abort. 
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For the BOM, operation from here on is different depending on 

whether the operator communication package is included in the 

monitor or not: 

- with operator communication pac kages 

an operator control message, e.g. to load a program, can be 

entered via the typewriter in reply to the M: output by the 

monitor. 

- without operator communication packages 

the monitor does not type out M:, but requests loading of the 

user program by typing outs 

OBJECT TAPE ON REA DER. THINK OF ~A SEl 

At this point register A9 contains the beginning address of 

the user program area. If the user wants to change this 

loading base address, he may now alter the contents of this 

register. Note that without Op. Comm~ package INT must not be pushed. 

Then the user program is loaded by pushing the RUN button. 

If an error is detected or a failure occurs, the loader halts 

at a specific address. When the user program has been loaded 

successfully, the operator starts its execu tion by pushing the 

RUN button once more. 
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Appendix A Peripheral input/ output 

This appendix refers to the 1/0 order which the user must specify in register 
A7, when he gives an 1/0 monitor request (LKMl). 

BASIC READ (/01) 

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 a.n · 
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 Cas.,ette: 
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 length (without ~~nt~oi character). 

- all read / write operations are a one on the requesiea 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 wrjte backspace - erase - write. 
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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. 

BASIC WRITE (/05) 

Operator's Typewriter: 
All characters are output without checking or special fea tures. 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 specia l features . 

Line Printer: 
All characters a re 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). 
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STANDARD READ (/02) 

Operator's Typewriter: 
ASCII characters are entered on 8 bits, with the following special features : 

- the special characters, coded from /0 to / 1 F, are ignored. 
- code /7F (Rub-out or Delete character) is ignored. 
- code I SF ( - ) can be used to delete the preceding character. If several - are 

used consecutively, an equal number of preceding characters will be deleted. 
- code /SE (I) is used to delete the line preceding it, up to the next carriage 

return. 
- code /OD (carriage return) indicates end of block. It is the last character to 

be entered. It is not transmitted to the user's buffer. 
- code /OA means "line feed". It is ignored and no t transmitted to the buffer. 
- code /SC(\) is used as a tabulation symbol (see EC B 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 / SC is stored in the 
buffer. In other cases, /SC 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 / 1 F 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 t0 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 additio n: 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 17 . 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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STANDARD WRITE (/06) 

Operator's Typewriter: 
All characters. except /0 to / IF (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. T1it.. 
first ivorct iri tl,e b~ffer contai,is o.r,'jJ.t-ju~tifltA coHfr. Th is control code may 
have one of the following three values : 

0
(c;.~ 

~'l-q . . 
+ (/28) : print the line without advancing the paper (superposition). 
0 (/30): advance two lines before printing. 

(/31): skip to top of page before printing. 

All other control codes are used as normally : advance one line and print. At 
the end of the buffer. after the requested length. one character must follow to 
be used by the system 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 (/ 0 I). 
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OBJECT WRITE 4+4+4+4 TAPE FORMAT (/07) 

ASR Tape Punch: 
The first character is output on one row, converted from /0 - /7 to / 18 - 1 F. 
Each following character is output on two rows; to avoid special (ASCII) code 
each row is converted. The second character contains the length of the block 
in words, excluding first character and checksum. At the end an 8-bit checksum 
is performed and punched, followed by an Xoff code. 

High-speed Tape Punch: 
Same as for ASR tape punch. 

OBJECT WRITE 8+8 TAPE FORMAT (/08) 

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 fo llows: · 

/ 0 -/ 10 
/ 1 lO / 4 - / 01 to / 04 
/ 5 to /7 - / 15 to / 17 

The second character contains the length in words. excluding the first wo rd 
and checksum. An 8-bit checksum is performed and punched. 

Cassette and Magnetic Tape: 
See under Basic Read (I OI). 
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READ UP TO END-OF-SEGMENT (/14) 

High-speed Tape Reader: 
The tape is read until an:EOS statement has been read. 

Card Reader: 
The cards are read until an :EOS statement has been read. 

READ UP TO END-OF-FILE (/16) 

High-speed Tape Reader: 
The tape is read until an :EOF statement has been read. 

Card Reader: 
The cards are read until an :EOF statement has been read. 
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WRITE EOF MARK (/22) 

Operator's Typewriter: 
An end-of-file mark is output as follows: :EOF LF Xoff CR Rub-out 

ASR Tape Punch: 
An end-of-file mark is output as follows: :EOF LF Xoff CR Rub-out 

High-speed Tape Punch: 
An end-of-file mark is output as follows: :EOF LF Xoff CR Rub-out 

Line Printer: 
An end-of-file mark is output as follows : :EOF 

WRITE EOS MARK (/26) 

Operator's Typewriter: 
An end-of-segment mark is output as follows : :EOS LF Xoff C R Rub-out 

ASR Tape Punch: 
An end-of-segment mark is output as foll ows : :EOS LF Xoff CR Rub-out · 

High-speed Tape Punch: 
An end-of-segment mark is output as follows: :EOS LF Xoff CR Rub-out 

Line Printer: 
An end-of-segment mark is output as follows : :EOS 

Magnetic Tape Cassette: 
An end-of-segment mark is written as / 6F6F. 

Magnetic Tape: 
An end-of-segment mark is written as :EOS + 8 blank characters. 
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WRITE EOV (/24) 

End-of-tape management for Magnetic and Cassette tapes is a user program 
responsibility. 
When the physical end of a tape is encountered during a write operation, a 
status is returned in ECB word 4 with the EOT bit set. 
The user may then issue a Write EOV request (/ 24; Write End-Of-Volume; see 
under 1/ 0 monitor requests), before requesting the operator to mount a new 
tape. When a new tape is mounted, for magnetic tape the unit must first be 
switched off by pressing 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 tape reel or cassette and restart the program. 
To ensure that all records will be retrieved when this file is read, the EOT (end­
of-tape) status also returned in the status word of the ECB should be ingnored 
and only the EOV status must be taken into account. 

Note: In case the EOT is detected when reading an EOV, only the EOV 
status is returned. 
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RETURN INFORMATION ABOUT A FILE CODE (/30) 

By means of this order it is possible to find out the assignment of a file code. 
The information will be returned in the Event Control Block : 

ECB - word 0 : 
ECB- word I: 

ECB - word 2: 
ECB - word 3: 

ECB - word 4 : 

File Code. 
Device Name (2 ASCII characters): 
TY= operator's typewriter (listing) 
TR= ASR tape reader 
TP=ASR tape punch 
PR= tape reader 
PP= tape punch 
LP= line printer 
CR= card reader 
MT= magnetic tape 
Tl(= cassette tape 
maximum record size. 
left character : unused . 
right character : device address. 
status=O. For line printer, this word contains the number 
of lines specified for this printer at system generation time. 

If the file code in ECB word O is set to zero. the other words of the ECB will 
also contain zeros. This means no device has been assigned to the file code. 

OFF LINE (/38) 

Magnetic _Tape: 
·Thi, ord.t.r ts1Ji-f:c/,~s f;,~ t:.a..pe dri i,,e. o//- 1/ne.. 

Cassette Tape: 
This order unlocks the cassette from the drive unit. 
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Appendix B Object code record types 

Type 0: 
1: 
2: 
3: 
4: 
5: 
6: 
7: 

Block data record 
Entry point names record 
External reference names record 
Code words record 
Internal modification record 
Entry point definition record 
Common length definition record 
End/Start record. 
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Appendix C 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 
01 
02 
03 
04 
05 

Device Names 
TR 
TP 
PR 
pp 
TY 
CR 
LP 
TK 
MT 

NO 

File 
Source input 
Listing output 
Punch output 
Object input 
Operator's typewriter (input and output) 

Device 
ASR tape reader 
ASR tape punch 
High speed tape reader 
High speed tape punch 
Operator's typewriter 
Card reader 
Line printer 
Magnetic tape cassette 
Magnetic tape 

No device: an operation on this file will have no 
effect. 
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Appendix D Control unit status wo.rd 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 

has become ready X X 

2 rewinding X 

3 tape mark read X X 

4 . -,,,o data.. X 

5 
Lo.-..t:I pcr,,t )( 

6e~; nnfn2._ o[_ (J(p~ X 
4 ' 

6 write unable X X 

7 A or f> si4f!. (!1.1, s-o) 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 TSn 

A-17 



A-18 



J 

:i,. 
I ...... 

\0 

00000 
00001 
00002 
0000.S 
00004 
uooo, 
00006 
00007 
00008 
0000~ 
U00l0 
00(111 
(10012 
00015 
U0014 
00vl> 
00016 
Q0017 
1/0(118 
00019 
00020 
00021 
ciooa 
000?.3 
000l4 
00025 
00020 
000l7 
00028 
00029 
000.SO 
000 .31 
0003l 
OOOH 
00034 
OO<d'> 
ooo.so 
00037 
00 0 38 
OOOH 
00040 
00041 
00042 
00043 
000411 
C/0045 
00040 
00047 
00048 
00049 
QOO 5'0 
ooon 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

. * 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
"' 
* 
* 
* 
* 
• 
" ~ 

IDt:.NT BEBOOT 

UISPLAY THE KEYS AS fOLLOWSI 

l:!ITS 
O=l 
1:1 

· 2=1 
2=0 
3=1 
3:0 
4 TO 7 
8=1 
8=0 
9:1 
10 TO 15 

ME.ANING 
IPL LOAUEO FROM ASR, fORHAT ~•U 
OlSK,THt.N 
MUVlN<i HEADS 
FIXED HE.ADS 
PHOGRAMMEO CHANNEL 
1/0 PROCESSOR 
BOU LlNtS C 4 RIGHTMOST BITS) 
MULTI DtVIC~ CONTHOLLtR 
SINGLE DEVICE CONTROLLER 
X1215 OlSK 
DtVlCE AOORtSS 

OESCHIPTlON 

~EBOOT LOADS ONE RECORD ONTO LOCATION /80 THEN START AT /84 
THt HECOKO IS THE SECTOR# l IF DISK,OH 254 CHARACTERS Of THE 
INPUT OEVICE,LEAUING NULL CHARACTERS IGNORED 

usto REGlSTERS I 

Al BOU LINES,NOT TO BE DESTROYED IF ~OOT IS CALLED AGAIN 
A2 ADDR OF INR INSTRUCTION 
Al AUDR OF CIO INSTRUCTIUN(WHICH IS DESTHOYEO AND NEtOS TO BE 

RESTOkED lF BOOT IS CALI.ED AGAIN) 
A4 ADDH UF SST INSTRUCTION 
AS MULlIPLlX l CONT~NTS OF 1ST woRD TO Bl SENT TU EXT REGISTER 

IO ~us I CHARACT£R COUNT,lNlTIALIZED AT 254 ANO OECREMENT£0 
Ab MULTI~LEX I CO~ TENTS CF 2NO ~ORO TO BE SENT TO EXT RE<ilSTER 

(1.0ADlNG it.O~Rl 
IO ~us I ACOR Of hEXT CHAR TO BE LOAOED,INIT AT /80 AND 

. INCREMENTED 
A7 1 AB ~ORK RlGlSTERS 
A9 WORK HfGISTlR 
AlO TO A14 NOT USED 
Al, CONTAINS THE K£YS 1 VA1.UE 

)> 
"C 
"C 
CD 
::, 
Q, -· >< 
m 

,, 
00 
en 
N s: 
CD 
0 
0 
r+ 
tn 
r+ 

a1 
"C 

l 



. ..-.... 
c_-. __ 

_ .. ----

U00'>2 E.JHT 
UOO':>l AOKG 0 
000'>4 * 00055 * OOU5b bUOT EOU * ( 
OOU5/ * lN!TlALIZE Rl:.GlSTERS 
OOQ~jj 0000 0200 f LDK A2,1NK ADDR OF lNR INSTRUCTION 
00059 0002 0300 F LDK A3,CIO ADDR OF CIO INSTRUCTION 
OOUbO 0004 04 0 0 f LDK A4,SST ADDR OF SST INSTRUCTION 
00061 * EXTRACT DEVICE ACOR ANO INIT J/0 {;Ol'IMANOS 
00vb2 000b 8t, 1 E I.DR Ao,A15 
IIOUl>j 0008 2blf ANK Ab,/3F OEVlCt: ADDR 
OOOb4 OOOA 9629 AOHS Ao,A2 lNITIALlZt: 1/0 INSTRUCTIONS 
0001>!:I oooc 9620 ADRS Ab,Al 
UO\lbb 0001:. 9641 ADS Ao,HIO 

01110 0000 F 
OOOol * EXTRACT CONTROLLER AOOR ANO INIT WER INST 
OOObd 0012 871E L.OH A7,A1S 
00Ub9 0014 3FCO SLC A7,b ~ULTI OR SINGLE DEVICE CONTROLLfR 

~ 000'10 001b SbOO f I-IF (b) INIT20 SINGLE ONl:. 
00071 001b 260F ANK Ao,/f kULTIPLE. UNE 
oou72 INITZQ E.GlU * INITIALIZE. MULTIPLEX OBLE WOROI > 000 I.) 0014 9631 ADHS Ab,A4 SST INSTRUCTION I 

I\) 0 0 v 7 ii OU1C lE41 SLL Ab,1 
0 U007!:I ocn: 9641 ADS Ao,1t1ERl SET UP WER INSTRUCTIONS 

0020 0000 F 
oov7o 0022 9641 AOS Ao,WER2 

0024 ouoo f 
000'1/ * LOAD Al WITH SOU CONTENTS 
0 0 U 7 ti 0020 &11C LDR A1,A7 
00079 0028 OSSO LOK A5,60 kULTIPLEX DOU8LEWOR01 LOAD 80 CHAR INTO 
oovao · * LOCATION /80 
OOuRl 002A 0680 I.DK Ao,/80 
0008, * CHECK If DISK 
ooua.s 002c 3FE7 SRC >.1,7 
oo ot1,, 002E. 5600 f RF(o) ~ODlSK NO 
OOO!lS * F lXl::0 HEADS 1 
0008b 0030 3FC 1 SLC A7,1 
00087 0 0 Si:? 5600 f lff(b) NOSl:.EK Yl:.S 
00088 0034 0103 LDK Al,l SEEK ZEl<O 
OOu!19 003b ~1co CIO CIO A1,1,0 ClO SEEK ZERO 
oooqo NUSEEK l:.OU * 001191 0038 SUE LO~ A1,A15 
OOU9t! 003A 3966 :iRL. A 1, 6 Sf.CTOR NUMBER 
oooc.i.s OD.SC 211c ANK Al,/3C 
oooq" 0031:. 8520 LOI\L A5,/80CO 1ST WORD OF MULTIPLEX FOR OlSK DEVJCE 

0040 80CO 
oooqs NODlSK EQU * UOU9o * EXECUTE W~R,WHATEVER THf CHANNEL IS 
001)9/ Wf.R1 EQu * 
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00098 OOlll 1so·o WER AS,0 
0009',l Wf.Rc:! f.QU * 
00100 0044 7601 "'ER Ab,1 
00101 0040 F031 f.XR* All SST ( 0010l 0048 FOZD EXR* A3 
0 01 o.s 004A 5C06 RB(4) ••4 
0010" 004C 871E LDR A7,A15 
00105 004f. 3F43 SLL A7,l 
00100 0050 5600 F RF(b) SST MULTIPLt.X 
00101 * 
001 Otl * IO SUS 
0 010',1 * 

... 0011 ll 0052 8194 LOR A9,AS IF A9::A5 IGNORE LEAOINI. CHAR, 
00111 INR lQU • 
0011c:? OU54 'ffOO lNR A7,o,o READ . ONE CHAR 
uo 113 Ou5b 5C04 RB(4) ... z 

' · 00114 0058 f994 CWR A9, A5 LEA.DING CHAR? 
00115 OU5A 5400 F lff (4) lNRlO NO 
00110 00!:iC 27FF I ANK A7,/ff CHECK IF NULL 
0011 / OOSt. 580C RB CO l_ INR YES,l!iNORf. 
00118 * NO,CHE.CK lF 4•4 
00119 * 

> 00120 lNR10 E.QU * I 00121 OObO 879E LDR A15,A15 4•4 I\) ...... 110122 0Ub2 5600 F RF(b) STOHE NO 8+8 
U012l OObij 3f4'f SLL A7,4 YES,4*'1 
00124 OUbb 609C LOK At!, A 7 SAVE LE.FT BITS 
00)25 OUbtl F029 t.XR* A2 RtAD NEXT CHARACTE.R 
00120 oooA SC04 RB{4) *•2 
00127 OOH 270f ANK A7,/F CH 4 RIGHT HOST ans 
00120 OObl:: 9702 ADH A7,A8 
00129 STORE E.Gu * 
uouo oo7u E739 SCH A7,A6i STORE CHAR 
00131 01)'/l 1601 ADK Ao,1 NEXT CHAR AOOR 
0013.:! 00'/4 1001 SUK A5,1 COUNT DONE 1 
00133 OU7b 5924 ~8(1) INR NO 
(10134 * YU 
00135 * 
(} 01 lo 0076 4160 HlO CIO A1,0,0 

· 00137 * 
0 0 l 31i STATUS £QU * 
0013',l 007A 4FCO S~T SST A7,0 
001 llo 001e; SC04 HBC4J *•2 
00141 oon 0F84 AB /8'1 
OOllli * 
0014.S * 
0014" * 
ooi4, ENI.) ijOOT 

l 



::r,.. 
I 
I\) 
I\) 

SYMBOL TABLE 

HOOT 0900 A 1 NH 0US4 A 
HlO 00711 A ltd T 20 oou A 
NUOlSK 004i A NUSlt::I\ 0Ultl A 
STATUS 0074 A 

ASS,ERR, 00000 
1EOf 
1-'HOG ELAPSED TIME& oo~-OOH•OOS•OOOHS• 
tit.A lPL52S 
OATl I I TIME 2ijH•b0H•bOS• 

CIO 
Wl;Rl 
lNRlO 

003b A 
0042 A 
OOoO A 

SST 
Wf.RZ 
STORE 

007 A A 
0044 A 
0070 A ( 
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Append ix F System Generation 

To standardize system generation for all systems and to make 

it more flexible, a new system generation procedure has been 

developed, consisting of a number of sysgen processors, some 

of which are used for the generation of one particular type 

of system, such as BOS while others are used with the gene-

ration of any system. The main advantages of this system ge-

neration package are greater flexibility during sysgen, exten­

sive logging of the operation and improved efficiency. 

For the generation of a Basic Operating Monitor , the user 

receives three punched tapes with the following sysgen pro­

cessors: 

- GENMON, a generation monitor used only during the system 

generation process to run the generation processors. It is 

preceded by an IPL to load it. 

- BOMGEN, 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, which are contained on the fourth tape the 

user receives: BOMLIB. GENLKE selects from this library 

the modules requested during the BOMGEN phase and links them 

with the monitor tables generated during BOMGEN. 

In the following paragraphs the whole set of operations ne­

cessary for generating a BOM is described in a number of sec­

tions corresponding to the sysgen processors 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. 
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OPERATION 

The minimum configuration required for generating a BOM is: 

- CPU with 16k word memory 

- typewriter with address 10 

- papertape reader and punch. 

During the GENMON phase, the configuration, file code assign­

ments and levels are defined, as well as the device addresses. 

It is during this phase that the flexibility of this system 

generation procedure shows most clearly, in the great number 

of definition possiblities, e.g. for the user's system me­

dium. 

However, the system generation will hamdle a set of built-in 

standards if these are acceptable to the user. In this case 

the user indicates to GENMON that he accepts the standard defi-

nitions and does not have to define anything himself. 

other case he must alter the standards during GENMON. 

In the 

These standard definitioms are described in the section GENMON. 

Note: 

Throughout this chapter, user replies typed in response to 

questions output by one of the sysgen processors are underlined. 

To start the process: 

- switch on the CPU 

- switch the punched tape reader on, put the tape with IPL 

and GENMON in the reader and make it operable 

- set the data switches on the CPU control panel to allow 

the bootstrap to load this tape from the reader: 

2 5 6 

0 0 0 0 0 I O 0 

I 3 I 4 I 5 I 
0 0 0 (hexa I 020) 

(for the significance of these bits, see 

suffice it to mention here that bit 3 1s set 

to I to indicate that the reader is connected to Programmed 

Channel, and bits 10 to 15 contain the device address.) 
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- press the MC button 

- press the IPL button 

Now the bootstrap is loaded, which starts loading the punched 

tape. The first program on the tape is the Initial Program 

Loader (IPL), which immediately loads the first system gene­

ration program into memory: 

GENMON 

When GENMON is loaded its identification is output on the 

typ _ewriter: 

GENMON 

When loading is terminated, 

:EOS 

:EOF 

is output on the typewriter, followed by the question 

STANDARD CONFIGURATION? 

The rep 1 y t O th i S q U e S t i On C an be Y [ E sl Or N r ol . 
I f the user rep 1 i e s ..!_ or ~ f o 11 owed by @ @· , GE NM ON a s -

sumes the following standard configuration definition: 

- typewriter TYlO at level /6 

- tape reader PR20 at level /4 

- tape punch PP30 at level /5 

line printer LP07 at level / 1 7 

- card reader CR06 at level / 1 5 

- cassette tape TKOS at level /14 

TKl 5 at level /14 

TK25 at level /14 

- magnetic tape MT04 at level / l 3 

MT14 at level /13 

MT24 at level / l 3 

(It is not necessary for the user to have all these devices 

in his configuration to be able to answer YES; but the ones 

he does have must then corre1pond to these standards.) 

If the user replies N or . NO, . i.e . if one or more of the device 
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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 !!Q, for no discs used in the configuration) 

LKM LEVEL: 

RTC LEVEL: 

(standard = _l_) 

(standard = 1) 

PANEL INTERRUPT LEVEL: (standard = 1) 

For each of the devices listed, the user can reply as follows: 

- @ if he wants the standard address and level (see above); 

(address),(level) if one of these is different from the 

standards, followed by @ 
- ]. or !i2, followed by @ if he wants the device 

excluded from the system. 

When the user has terminated his reply to the first question, 

GENMON types out: 

STANDARD FILE CODE ASSIGNMENT? 

The procedure here is the same as for the first question: 

the reply may be either YrE® or Nro1. 
If the user replies J_ or YES followed by @@ GENMON 

assumes the following standard file code assignments: 
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- file code I : TYJO (system keyboard) 

- file code 2: LPO7 (listing output) 

- file code 3 : TKlS (object output) 

- file code 4 : TKOS (object input) 

- file code 5: TYlO (system typewriter) 

- file code 6: TKOS (object input) 

- file code 7 : TK25 (object input) 

- file code 8 : PR2O (object input) 

- file code A: TYIO (sysgen source input) 

- file code B: TKJS (sysgen object input) 

If the user replies N or NO to this second question, 1 . e. · -
if one or more of his file code assignments 1S going to be 

different 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 is 

the same for all monitors, some of the file codes given 1n 

this list are irrelevant for the generation of a BOM and the 

user must type in NO after those); since the user receives 

his sysgen processors on punched tape, it will be clear that in any 

case he can't answer YES to STANDARD FILE CODE ASSIGNMENT?, for it 

means that he will have to redefine file code /4 to the tape 

reader. Whether any other file codes need to be redefined de-

pends on whether he wants his sysgen output on punched tape, 

cassette tape ot magnetic tape and also on whether he wants 

his own system medium to be punched tape, cassette tape or 

magnetic tape. So the user types NO after this question and 

GENMON outputs the following list: 

LOAD INPUT DEV. AND MAIN LKE INPUT DEV. F,C./4: (standard = 
SYSGEN INPUT DEV. F.C./A: (standard = 
SYSGEN OUTPUT DEV. F.C./B: (standard = 
AUX. LKE INPUT DEV ] F.C./6: (standard = 
AUX. LKE INPUT DEV22 F.C./7: (standard = 
AUX, LKE INPUT DEV 3 F.C./8: (standard = 
AUX. LKE INPUT DEV 4 F,C,/9: (type 1n NO) 

IPLGEN/LKE/CASLOAD OUTPUT DEV. F.C./3: (standard = 
LISTING OUTPUT DEV. F.C./2: (standard = 
CASLOAD INPUT DEV. F.C./C: (type 1n NO) 

DISLOAD INPUT DEV. F.C./E2: (type 1n NO) 
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For each of the file codes listed, the user can reply as f~l­

lows: 

@ if he wants the standard assignment (see above); it- is 

- (dev.narne) <dev.address) if one of these is different from 

the standards, followed by @@ 
~ or NO followed by @ if he does not want this file code 

taken into account 

if there is only one device of its kind, e.g. one PP, or in 

case a device which must be taken is the first encountered 

in the standard list above, e.g. TKOS, it suffices to spe­

cify only the device name, e.g.!! or.:!!..· 

When the user has terminated his reply to this question, 

GENMON types out: 

END OF GENMON INITIALIZATION 

READY TO LOAD PROGRAMS 

Now the user can proceed to the next phase: BOMGEN 

Notes on GENMON: 

For the question STANDARD CONFIGURATION: 

From the time the MC button has been pushed up to the end 

0£ GENMON initialization, no Ready interrupts (especially 

from cassette or magnetic tape) should occur. 

- If the user has answered~ 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 er LOCK position. 

is also mandatory. 

For PANEL LEVEL it 

For the question STANDARD FILE CODE ASSIGNMENTS: 

- The standards imply sysgen from cassette tape. Therefore, 

for BOM system generation the answer to this question must 

be NO and the standards must be redefined. 

- file code /4: all programs will be loaded from this file 

code. During the syslink phase it is used as GENLKE object 

input, so it must be punched tape. 
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- file code /A: from this file code the parameters for the 

BOM table generation (BOMGEN) will be read. This may he 

done in interactive mode (e.g. TY) or not (e.g. punched cap e 

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 sysgen 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: g. 
If no line printer is available, 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/0 module. This 

is not necessary for devices on V-24 interface, such as the 

matrix typewriter P842, because they work in echo mode. 

BOMGEN 

When GENMON initialization is terminated and the message 

READY TO LOAD PROGRAMS has been output the user can start the 

second phase, BOMGEN, the building of the BOM tables. This 

is done by typing in replies to questions output on the type­

writer by BOMGEN. From these replies BOMGEN builds the tables 

and records them on the medium with file code /B, i.e. if the 

user has not redefined this file code, on cassette drive TKIS, 

otherwise it may be the tape punch or magnetic tape, according 

to the user's definition under GENMON. 

(When the questions and answers are handled via the typewriter, 

this phase is done in conversational mode. It is al~o 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 and then the user must, after loading 

BOMGEN into memory, put this pre-recorded tape on the reader.) 
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In any case, the BOMGEN phase is started as follows: 

- put the BOMGEN tape on the tape reader and make it operable 

-push the INT button on the CPU control panel 

- on output of M: type in 

~ 
- now BOMGEN is loaded from the tape reader into memory and 

its identification is output: 

!DENT BOMGEN 

- when loading is terminated, 

:EOS 

:EOF 

is output on the typewriter. 

- prepare the tape punch if this has been assigned to file 

code /B under GENMON: switch it on and feed the tape. 

If /B has not been redefined, put a cassette in drive TK15. 

- if you are working in non-conversational mode, prepare 

the BOMGEN command input device~ after having taken off 

the BOMGEN tape 

- push the INT button on the CPU control panel 

- on output of M: type in 

ST 

- now BOMGEN is started and outputs the following messages 

on the typewriter: 

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: 

IDENT 

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 Message: TGO3: the first character is not alphabetic. 
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MEMORY SIZE 

Reply: 

Example: 

Error Messas:es: 

STACK SIZE 

Reply: 

Specify, with two hexadecimal characters, the size 

of the machine memory in 8k modules. The number 

must be a multiple of 8k and may not exceed /20. 

10: 16k memory. 

TG03: the specified number is not hexadecimal. 

TG04: the size is not a multiple of 8k 

TG05: the size exceeds 32k words. 

Note, that each device requires up to 20 words 

in the stack for each interrupt managed for that 

device. Specify up to 4 hexadecimal characters, 

g iving the size in words, of the stack which is 

u s ed by the system to save registers when an 

interrupt occurs. 

Erro r Message: TG03: the number specified is not hexadecimal. 

USER INTERRUPT ROUTINES 

Reply: Specify all user interrupt routines (usually 

drivers for special devices) which must be link­

edited with the monitor for inclusion in the 

system, as follows: 

<._L l, (ENTRYi) 
I 

• END 

L,ENTRYi specifies the name (up to 6 characters) 

of a routine connected to level L. 

END indicates that all r·outines have been de­

clared or is used if none are entered. 

Error Me s sages: TG 0 3: s yntax error 

TG0 6 : t h e first character of the name (ENTRYi/j) 

i s not alphabetic 

TG09 : error in the level declaration. 
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POWER FAILURE 

Reply: Specify the level of power failure option as 

follows: 

<_L,> giving 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. 
- - - ~- ------ -

Error Message: TG0 3: parameter error. 

REAL TIME CLOCK LEVEL 

Reply: 

LKM LEVEL 

Reply: 

Specify the level for the real time . clock, in one 

or two hexadecimal digits. 

First specify the level to which the LKM inter­

rupt is connected in the same· manner as for 

power failure and real time clock. Then, define 

the standard monitor requests necessary for your 

system. TABGEN prints the names of thes-e 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 TABGENs 

IORM (Input/Output Requests) ~ 

WAIT (Wait for an Event) } necessary for 

EXIT (Exit) standard system 

GTJ3UF (Get Buffer) } required with 

FRBUF Release Buffer) FORTRAN 
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PSE (Pause) (recommended for cassette and mag-

netic tape handling) 

ABRT (Control Abort) (required for Debug) 

Note: If the user issues a request for a non­

e xl.sting function, later on in a program, 

the value-1 will be returned l.n register 

A7 , 

Error Message: TG06: the reply was neither Y nor N. The user 

mus t type the correct reply. 

US ER LKM 

Repl y: 

Error Message: 

The u se r may specify his own set of monitor 

requests f or inclusion in the monitor, as follows: 

(N17,~ENTRY1'l 
I 

(Ni)',( ENTRYi/ 
I 

,Nn ),(.EN'rRYn,> 

END 

where Ni consits of two hexadecimal digits de-

fining the DATA (.number~ which follows the LKM 

instruction, anQ ENTRYi is the symbolic entry 

point of the routine processing the LICM DATA Ni 

function. 

The system will extend the monitor request table 

in whi ch word i contains the address of ENTRYi. 

Therefore, during SYSLINK, the user must provide 

the Linkage Editor with the module containing all 

entry points ENTRYi specified here. 

END indicate$that all user LICM functions have been 

declared or that none are wanted. 

Note : Ni must not be equal to any of the standard 

LKM DATA numbers. 

TG03: the first parameter is not hexadecimal 

TG07 : the first character of the second parameter 
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PANEL .LEVEL 

Reply: 

is not alphabetic 
' 

TG08: syntax error. 

When operator communication (OCOM) modules are 

selected, the user must specify the level to 

whi ch the control panel interrupt is connected. 

The level is specified as: 

~L> a level number of 1 or 2 hexadecimal digit s . 

Specify N if no operator communi cation feature is 

used. 

Error Mes s age: TG03: parameter error. 

OCOM OPTIONS 

. Reply: 

- -- -- --------·-- - -

Specify if the operator communication package must 

be included in the system by typing: 

Y if it must be included, or 

N if it must not be included. 

If the reply was Y, DOMGEN will print, one by one, 

the operator comm.ands 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 

HD 

WM 

LD 

ST 

RY 

RD 

AS 

AB 

PS 

(Manual Control) (required for magnetic tape 

and cassette handling) 

(Halt Dump) (recommended if DM has been selected) 

(Write into Memory) 

(Load a Program) } ( • d f D b ) require or e ug 
(start a Program) 

(Retry Device) 

(Release Device) 

(Assign File Code) 

(Abort a Program) 

(Pause) 

} (see Note below) 

RS (Restart) (required if PS or PSE (LKM) selected) 
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USER COMMANDS 

Reply: 

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 conf·igura tion with only a typewriter 

these two commands are not needed, but if more 

devices are used, they are highly recommended. 

Specify any user-made operator commands which must 

be included in the system, as follows: 

<CM1),(ENTRY1') 
I I 
I I 

. <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: TG03: syntax error. 

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: 

i DNDA) , <.l,) 
. I 

END 

where: 

DN is the device name, in two ASCII characters. 
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DA is the device address, in two hexadecimal 

digits. 

<J,lspecifies the level to which the device is 

connected. 

END indicates that all devices have been declared. 

Note: For the opertor 1 s typewriter, three devices 

(TY, TP, TR) must be declared with the same 

address, if they will all be used. 

No check is made on device declaration. 

Error Messages: TG01: the device specified is not supported by 

the system 

TG02: device address error 

TG09: level error 

TG10: device not declared. 

TG06: missing parameter. 

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 there 

are additional parameters: 

- Line printer: 

LPDA,L,LG,<number? 

where LG= LS ILJ : S = 80-column printer 

L = 132-column printer. 

(number): a hexadecimal number 

specifying the number of 

lines per page wanted. 

No check is made on the device declaration. 
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Device n ames 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. 

Erro r Message: TG03: syntax error. 

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: 01:source input, 02:listing output, 03:punch 

output, 04:object input, 0 5 :operator•s typewriter. 

Declaration is done as follows: 

' 
(FC), (DNDA) 

J 

END 

where FC is a file code (2 hexadecimal digits) 

a s signed to the device i ndicated by DN with add­

ress DA. 
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~: 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: TG08: syntax error 

TG10: device has not been declared. 

FILE CODES ASG TO USER DEVICES 

Reply: The user may declare a.11 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 

SYSLINK 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: 

/ FC / , ~DWT:i,> 

END 

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

a ted 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 
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it has already been used or is one of the standard 

file codes used by the system processors. 

Error Messages: TG03: syntax error, e.g. the file code is not a 

hexadecimal number. 

ABORT MODULE 

Reply: 

TG07: the first character of the DWT is not an 

alphabetical character. 

(This question is printed only if N was replied for AB 

under OCOM OPTIONS and ABRT under LKM LEVEL) 

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 program 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: TG06: invalid reply. 

SIMULATED INSTRUCTlONS 

Reply: Y or N, depending on whether the simulation pack­

age must be included or not. If the reply was Y, 

the following list is output: 

MULTIPLY: 

DIVIDE: 

DADD: 

D SUB: 

D SHIFT: 

MLR - MSR: 

After each item, the user must type in Y or N to 

indicate whether he wants that instruction sim­

ulation routine included or not. 

For P856 and P857 the user must type N. 
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SIMULATED 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: 

TABGEN ENDED 

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. 
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IPLGEN 

Ouring this phase an Initial Program Loader for the user's 

system will be generated. This implies, that at this point 

ht'. must prepare his syetem medium. In standard cases, the 

(,utput from IPLGEN w0&14 be onto the - cassette in dr;ive TK05 (fi'le 

code /3 under question STANDARD FILE CODE ASSIGNMENTS of 

GENMON phase), but the user may have reassigned it ta the tape · 

punch during that phase. In any case he must put the ta~e con­

taining - IPLGEN on the tape reader. 

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 sysg~n processor is loaded from the _pa-

per tape reader and its identification typed out: 

IDENT IPLGEN 

when loading 1s terminated, 

:EOS 

:EOF 

is output 

- push the INT button 

- on output of M: type 1n 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 is rewound when taken out of the 

drive and put back in again! 
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GENLKE 

During this phase the final user monitor is obtained by link­

ing the tables generated under BOMGEN with the monitor modules 

required from the BOM Library on the BOMLIB tape, or a User 

Library Tape or Extension Tape (see Note at end of section). 

First GENLKE must be loaded into memory: 

- take the tape containing the output from the BOMGEN phase from 

the tape punch, if it was punched out on paper tape 

- put the GENLKE tape on the tape reader and make it operable 

- push the INT button on the CPU control panel 

- on output of M: type in 

.!&. 
- now GENLKE is loaded into memory from the tape reader and 

its identification is output on the typewriter: 

IDENT GENLKE 

- when loading is terminated 

:EOS 

:EOF 

is output on the typewriter. 

- now put the tape generated under BOMGEN on the tape reader 

and make it operable (or, if the tables were generated on 

the cassette in TK15, take the cassette out of TK15, put it 

in TK05 and wait for it to . be rewound; all this depends on 

the file codes assigned under GENMON) 

- prepare the tape punch and feed the tape if paper tape is 

designated as the system medium (file code /3, see GENMON) 

or prepare the relevant device if the system medium is 

cassette or magnetic tape 

- push the INT button on the CPU control panel 

- 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 number.>l ,<module name>f,"U3\4}1 

where: 

<decimal number> consists of 3 digits: 

A-42 



- the first is the file code for the object output device 

- the second is the file code for the listing device 

- the third is the file code for the object input device. 

~module name> is the name of the user's Basic Operating Mo­

nitor 

8 or 4 is used if the monitor 1.s punched on paper . tape, to 

indicate whether it must be punched in 8-track or 4-track 

format. 

If the file codes are going to be used as defined under 

GENMON (file codes /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 produced under BOMGEN are now recorded on the 

system medium, i.e. punched tape, cassette tape or magnetic 

tape and <module name> is output on the print file. 

- when this is finished, take the tape with the tables gene­

rated under BOMGEN from the reader and put the BOMLIB tape 

on 

- in response to the 

L: 

output by GENLKE, now type in 

.1. 
upon which GENLKE will start scanning the BOMLIB tape to 

select the required modules and record them onto the user's 

system medium (either the punched tape or the cassette in 

TK15 _or the magnetic tape; see above). The names of the 

selected modules are output on the print file, 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 

u 

to check if there are any unsatisfied references. The last 

module to be included must be INIMON, so if GENLKE types out 
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!NIMON 

after the user has typed his first U, it is correct. The 

GENLKE processor then types out 

L: 

and the user can type 

.1. 
to solve this last unsatisfied reference. 

(If there were any more unsatisfied references, the user 

must repeat this L:L process until !NIMON is the last un­

solved reference and then give his last L command) 

- now, after all modules have been included, GENLKE again 

types 

L: 

The user once more types 

.!!. 
to make sure that all references have been solved. 

on the next 

L: 

the user types 

T 

to indicate the end of the GENLKE phase. 

Then, 

GENLKE then outputs the symbol table of the generated BOM on 

the print file and on the typewriter it outputs monitor length 

(L=XXXX), monitor start address (S=XXXX) and the first free 

location after the monitor in memory (EaXXXX). 

Note: 

In response to an L: output by GENLKE the user may type in 

an .!:L to put this processor in pause state. This is very use­

ful if the input file code for the GENLKE processor must be 

changed, because to restart GENLKE the message~!!_ may be 

given, where XX is the new input file code. 

Note: 

If modules from other tapes beside the BOMLIB tape must be 

link-edited during this phase, the tapes must be csanned in 

a defined order, which is: 

- User Library Tapes 

- Extension Tape(s) 

- BOMLIB tape 

When more references than !NIMON remain .unsatisfied, rescanning 

must start at the first step in this sequence. 
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Now the system generation process is finished and the user 

has his own monitor on punched tape, cassette tape or magne ­

tic tape, depending on which one he had chosen as his system 

medium during the GENMON phase. 
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Programming Rules 
With BOMGEN, the user can combine his own routines with the standard system rou­
tines. This entails that the interfaces must not be modified and that the routines must 
be written in accordance with these interfaces. 
With respect to this, some guidelines are given below. 

- Interrupt Routines 

- If the routine does not reset any event and does not have to run in enable mode, any 
registers can be saved in the Al5 stack. They will have to be restored at the end of 
processing, before returning to the interrupted routine via. Al 5. 
Example: 
An interrupt routine running in inhibit mode, using 3 registerµ sTll ,f~,#/~ 
Save 3 registers in Al5 stack: -=:::,=.. -:sr.R. lfa,; "',s-
Reset interrupt: RIT,INR,0TR.... ;sne 1_3.,;~t; 
p ~ ... <.. 

rocess. --=;l/)/i!. ,48.,f/S° 
Restore 3 registers from A 15 stack: f J>J!. ,4 -f: 19/; 
Return to interrupted context: RTN Al5 ~ D~ A.6>1/'S" ~-

- If the routine resets an event or has to run in enable mode, it is mandatory • .:, have 
stored in the Al5 stack the P-register, PSW and the first 8 registers before switching 
to enable mode. Moreover, at the end of processing a branch must be made to the 
dispatcher without restoring the registers. 

--~----·-
If no label is ·schel uied, k6-must be O and-A5 contents is irrelevant. 
If a label is scheduled, A6 must contain the scheduled label address and A5 the Pro­
gram Control Table address. 

_j 

for 1'8~6/y orfor 1'95-z.. 
i.oll:11 ~;..,.."1~1iot1 "01C.til'le~--

'1SK 8,;Af'5 

For example: 
An interrupt routine resetting an event: / 

(For 'P&-54/1 or 1'"65~ Lo.)1 t;1,i, 
~; ...... , ... +; OM rout I ,i£S : 

Save 8 registers in the Al5 stack: ~ 
Reset interrupt: RIT,INR .. .. 
Process. 

Do not restore registers . 
Branch to dispatcher: 

LDKL A6,SCLAB 
LDKL A5,PCTAD 
ABL DISPAT 

Note: - DISPAT,SCLAB,PCT AD must have been defined as an external. The dis­
patcher address can be found in the Communication Vector Table. 

- It is always mandatory to reset the interrupt signal by executing a special 
instruction. 

- I f O Drivers 

When an 1/ 0 request is given, the monitor will call the I0RM module to process the 
request. The control will be transferred to the driver, the start address of which is stored 
in the Device Work Table (DWT). 
- The driver runs at level 48. 
- Register A6 contains the DWT address. 

Register A 7 the I/ 0 order. 
Register A8 the ECB address. 

- Having initialized the 1/ 0, the driver must return to the dispatcher by means of: 
ABL C:WAIT 
with A 7 containing the I / 0 order and A8 the ECB address. 
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- Regarding I/ 0 interrupts. the driver must respect the rules laid down for interrupt 
routines. 

- When the 1/ 0 has been completed (after the SST command), the driver can switch 
to level 48 as follows: 
A I must contain the return address, then: 
AB L:VCH 

- The driver can return to the END IO module by branching to the appropriate entry 
point: 
R:TUR2: first post-edit, then return to calling program. 

R:TUR4: 
Status of the 1/ 0 operation can be found in register A2. 
return to calling program. 

R :TURN: 
Status of the I / 0 operation can be found in register A2. 
return to the interrupted program. 

M:RETR : output an error message . If: 
Al =0: print the message with RY. 
AIJ0: print the message without RY. 

- User-written Monitor Requests 

The module processing the user monitor request must be included in the system at 
SYS LINK time; thus, the entry point is added to the monitor table. When the request 
is made, it is processed as follows: 
- the monitor saves register A I to A8 of the calling program in the A 15 stack. 
- the LK M interrupt is reset. 
- the module processing the monitor request is called via a branch instruction. 
- when the process ing routine is called : 

A6=0: if no scheduled label is used . 
A6J0: then it contains the address to be scheduled when the event occurs. 

A5 must then contain the PCT address. 
- the processing routine has to return to the dispatcher by ABL DISPAT where 

DISPA T must have been declared as an external. 

The processing routine is thus called by the system at the level of the LK M. If 
the user wants to switch to a lower level, i.e. that of the monitor, he must give 
the following instructions: 
LD KL A 1,48 or 49 ( monitor level) 
CF Al5,CHLEV 
Where CH LEV must have been declared as an external. 

- User-writlen Operator Commands 

Operator commands are activated by control panel interrupt. The control panel 
routine processes the interrupt, saves registers and decodes the first two charac­
ters of the command (i.e. the mnemonic). Then control is transferred to the proces­
sing routine, which must follow these rules: 
- the routine runs at level 49. 
- the message is read into buffer BUFCP, consisting of 80 characters. 
- A5 contains the address of a flag, used as follows: 

If 0: accept new operator command. 
If I: do not accept DM and MC commands. 
This flag is reset to zero when the routine is called, so the routine must set the flag 
to I, by means of IMR A5. 

- the routine must return to the label CPTRN which must have been declared as an 
external. 
Note: All input / output must be performed without wait. 
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