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Preface

This handbook is part of the set of P80OM manuals for the standard

papertape-oriented software:

P8OOM Programmer's Guide 1 - Volume I: BOM
P8OOM Programmer's Guide 1 - Volume III: S/W Proc.
1 -~ Volume IV: BRTM

P80OM Programmer's Guide

P80OOM Programmer's Guide

1l +2 - Volume II: Instr.

P80OOM Programmer's Reference Data

5122 991 2732X
5122 991 2733X
5122 991 2734X

5122 991 2738X

5122 991 2743X

Great care has been taken to ensure that the information contained

in this handbook is accurate and complete. Nevertheless, should a

user find any errors or omissions or wish to suggest improvements,

he is invited to write his comments on the sheet provided at the
end of the book and send it to:

Mr, D.G.M. Bos or Mr, A.C.P. Debie

NV Philips
MID - S&I/IDS
Building TQV-3

Eindhoven

Tel, 040 = 782563 or 784009
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INTRODUCTION

The Small Real Time Monitor is upward compatible with the
Basic Real Time Monitor, which means that user programs
running under the SRTM can be used without modification

under the BRTM (see 10).

The SRTM is suitable for dedicated computer applications

requiring a small and fast monitor.

The SRTM is paper tape oriented and does not use disc equipment.
Because of the modularity of this monitor, it is possible to
add modules and thus use the corresponding peripheral units,

disc excepted.

The system offers the following real time possibilities to

the user:

1 connecting user programs to interrupt levels.

2. multiprogramming between user tasks (up to 14
software priority levels).

3. centralized input/output handling.

4. re—-entrancy of subroutines.

5 recording the status of each program and
providing re-entry to intermediate points
in interrupted or suspended programse.

6. for communication purposes between user
tasks and the monitor, several socalled
Monitor Requests are present.

7. Repetitive or single activation of user tasks
at specified time-intervals.

8. Updating of time and date.

4022 151 04001 ble 625-4



1.2

Software lodularitz

In order to fit with different configurations,
SRTM has been‘built in such a manner as to make
it as modular as possible.

That means, parts of it can easily be cancelled

at configuration time, depending on the needs.

Configuration is done on object level, supposing

user defined tables have already been assembled.

4022 151 04001
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2.

2.1.1

FUNCTIONAL CHARACTERISTICS

Priority System

The priority system is based on a 64 level structure. These
priority levels are subdivided as follows:
1 levels O to 47 are hardware priority.
Programs executed on a hardware priority
level are named: Interrupt Mode Programs (IM-)
2. levels 48 to 63 are software priority levels, assigned
as follows:
- 48 is the standard system level of the monitor
- 50 to 63 are levels assigned to user tasks
- to be compatible with the BRTM, the use of level
49 is forbidden.
The higher the level number, the lower its priority, i.ee.
level O has the highest, 63 the lowest priority. From this
it follows that the hardware interrupt always has priority
over software levels.
Programs executed on a software priority level are named:

Non-Interrupt Mode Programs (NIM-).

Hardware Interrupt Lines

To these lines (memory locations /O through /SE) routines
are connected which are required to service internal or ex-
ternal hardware interrupts, such as from power failure, real
time clock, peripheral devices, etce.

These routines, connected to any of the levels O through 47,
will, when called through an interrupt, run on the priority
level associated to that interrupt. Only a higher priority

interrupt will be able to overrule the running one.
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2.3

Software Priority Levels

This part of the priority system permits multi-tasking. The
priority levels 50 to 63 are connected to user tasks. One or
more programs may be connected to the same level. These tasks
must be activated through monitor requests. It is possible

for one task to activate another one.

Requests for activation of a program are handled by the dis-
patcher, a monitor part (on level 48) which divides the central
processor time so as to start program according to prioritye.
The dispatcher can only be entered from IM programs.

Apart from the IM-parts of the various I/O drivers,

entries will only be made from the LKM interrupt handling
program.

The dispatcher investigates which program has to be started
next. This will be either the interrupted one, or in case
the interrupted program ran on a software level, a progranm

on a level higher than the level of the interrupted one.

Start a progranm

To be started by the dispatcher, a program must be connected
to a level. It can be activated in one of the following
two ways:
1« by an interrupt, for an interrupt level
2. by an activate monitor request for a software
priority level
Since there are several tasks running concurrently, a program

passes through various states:

1 inactive connected to a level but not having
been requestede.
2. active the program has been requested and

has not been terminated.

4022 151 04001 ble 625-7



2.4

2.5

3. wait for execution the program is ready to use central
processor time when it has prioritye.

4. wait for an event the program gives up control
voluntarily. The program has requested
an external event (I/O) and waits for
its occurence or waits for the com-

pletion of a user event.

Wait for an event

A running program can request the monitor to initiate I/O
operations which will be executed parallel to the requesting
program. When the running program needs the results of these
requests, it can perform a Wait monitor request.

If the results are available, the calling program is restarted.
If not, it is put into the "Wait for an event" state and the
program will not be restarted before these results are available;
central processor control is then given to a program of a lower
prioritye.

A program can also wait for the completion of a users event.

In that case a user program is responsible for completing the

event on which other programs are waiting.

Input[Output function

I/O operations are not permitted directly to the user program
but they can be initiated through a request to the monitor
for peripheral units. I/O modules and tables have been filled
up inside the monitor at generation time.

There are two kinds of I/O requests:

1. Basic I/O request: where the monitor does not provide for
character checking or data conversion. It will only provide
for control command initialization and end of operation
signals.

2. Standard ASCII I/O request: some facilities are available,
such as error control characters. There is a character
éhecking for end of data and the characters are stored

7T by 7 bits, two characters per word.

4022 151 04001 bl. 625-8



2.6

Attach/Detach device

By means of this monitor request a program running at any
software level can reserve the use of the specified device
to itselfsy in that case no other program can perform any

I/0 operations on this device, provided that the other
program is also fitted with an attach, which is obligatory.
If the device has already been attached to another program,
the calling program is put in wait state until the specified
device has been detached.

Programs waiting for attach are served according to their

prioritye.

4022 151 04001 ble 625-9



2.7

2¢Te1

2762

2¢T63

2.7.4

2¢7¢5

Timerfunction

Time-intervals

The term "timer" refers to the various time-intervals on which
software level programs can be activated by this module.
These intervals are multiples of

- RTC pulse rate

- standard pulse rate (20 msec)

- 100 msec
- 1 second
- 1 minute
- 1 hour

each with a solution of 2047 counts, so that the maximum time

interval is 2047 hourse.

Connection to a time—-interval

Any program, whether it is a hardware- of software level program
can connect a software level program to one or more time-inter-
vals. At connection time the following specifications shall be
made:

- Dbasic time-interval

- name of the program to be connected

- offset, i.e. time between connection and first

activation

- 1interval, i.e. time between two consequetive activations.

Disconnection from a time-interval

At any moment a software level program which has been connected,

can be removed from the time-interval againe.

One-shot

It is also possible to activate a program only once, i.e. after

expiration of the offsete.

Time updating

Bach second the binary representation of the time (seconds,
minutes and hours) is updated. These values can be obtained

via external declarationse.

4022 151 04001 b1.625-10



2.Te6

2eTeT

Date updating
As an option updating of the date (day, month and year) can

be done.

Level of the timerfunction

The timerfunction itself is a software level program,
activated by a small Interrupt Mode program.

The level of the timerfunction can be specified by the user.

4022 151 04001 ble 625-11



3

3ele1

EXTERNAL INFORMATION

This chapter provides the user with the information needed
for programming his system using the Small Real Time Monitor;
it does not include details on monitor configuration and the
use of usertask-monitor interfaces (i.e. Monitor Requests ).

See therefore chapters 4 and 6.

Interrupt Mode Programs

When an interrupt signal is raised, an automatic link is

performed through one of the locations in:

The Interrupt linkage table

This table has to be loaded absolutely from loc. /O to /5E.
It has to contain the startaddresses of the IM programs
connected to the various interrupt levels. Location /O
represents level O, the other ones are successive.

The table as it has been constructed now can be updated

according to hardware specifications (see configuration 6.1).

Stack Overflow

When an interrupt is raised, program counter, PSW and
registers A1-A8 are stored in stack -A15. If this stack
area is not big enough, an interrupt will be raised as soon
as the stackpointer A15 exceeds the last location, i.e.
/100. This interrupt is connected to the same line as the
internal LKM. In the IM-program connected to this line,

the stack overflow interrupt will cause a HLT.
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3.1.3 Programming rulgg

-In IM-programs only registers A1 to A8 can be used.

-All IM-programs have to start by saving A1-A8 in stack A15.

-Each IM-program shall return to the dispatcher by ABL M:DISP.
Before returning, the schedule label parameter in reg. A6
shall be cleared (BRTM compatability).

Schematic: I:PFAR interrupt linkage table (T:INT)
IsLKM

I:RTC
ff = I:USER I:USER

save in stack
reg. A1 - A8

Ji

ALl
1L
i

IM-
Program
body

[

clear schedule
label parameter
(A6:= 0)

M:DISP

If a non-wired instruction is executed, the so-called trap-

3.1.4 ygn—wirod instruction

action is started. This action:

- does not bother about. inhibit mode
has higher priority than any level
stores P and PSW in A15-stack

does not change level in PL-register
puts CPU in inhibit mode

performs indirect branch via loc. /7E to traproutine

The traproutine saves A1-A8 in A15-stack, checks stack over-
flow and prepares the parameters for the main simulation module
labeled M:AOO. In here the instruction is analysed and a simu-
lation routine called for. At last return to user program.
Re-entrancy of the main module is provided by a particular
stack, labeled T:SVR, declared in T:SYS.

10 4022 151 04001 bl. 625-13



Hardware

At power failure an interrupt is raised on line O, the
current PSW and PC are saved in stack A15 and a link is
performed via loc. /O.

The last instruction of the following software action will

be a halt.

The automatic restart option perférms a master clear as
soon as power is restored. Without saving anything into

stack A15 a link is performed via loc. /O (PL=63).

Software

Several actions are possible. The one implemented in this
monitor is reinitialisation of the whole system.

Another solution, however rather complex, is to continue
from the breakpoint.

It should be stressed that it is not possible to restart
the system in such a way that the running I/0 will con-
tinue from its breakpoint too, for all controllers were
reset at master clear.

To avoid that programs, which requested I/O, will wait
forever (I/O shall not be completed), it is necessary to

perform a Reset Event for all requested I/O.

Moreover the automatic restart program may set a flag in
the ECB-statusword to tell the user program that I/O re-
quest has failed because of power—failure. Of course this

requires further action in the user program.

Special precautions shall be taken that a driver is not

restarted in a critical section.

The restart measures shall not be performed than after

switching to level 48.

11
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3.2 Software Level Prggrams

Je2.1 frogram Control Table

The dispatcher uses the Program Control Table (PCT) containing
all information about a software level program which has been

loaded into memory. This table has the following layout:

word O -ﬁfogram Name
word 1 Start address
word 2 Status
word 3 Chaining link
where
word O contains the program name (2 ASCII char.)
word 1 contains the start—-address of the program
word 2 contains the program status
0] 1 2 15
A R W
active bit bit 0 = 1 program in active state

repeat bit bit 1 = 1 program requested in active
state

wait bits bits 2-15 = address of Event Control Block
program in wait State

word 3 contains a chaining link to the PCT of

the next program on the same level

The PCT-status word address of one of the programs
chained together is placed in the Software Level

Table, thus identifying the level of these programs.

12
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30242

30263

§oftware Level Tablg

The priority level of a Software Level Program is specified
by the position of its PCT-status word address in the Soft-
ware Level Table.

Each location in this table represents one of the levels
50-63, the first location being related to level 50, the
other ones being conform.

The dispatcher modifies this location as to contain the
PCT-status word address of that program on a level, which

is active and ready to be executed.

Programming Rules

A Software Level Program shall be preceeded by a Save Area,
which length is 16 locations. This Save Area will be filled
by the dispatcher when a program on a higher software level
becomes active and is ready to be executed.

The contents will then be:

start save area program counter

PSW

A1

A14

start user program (same loc. as defined in PCT)

A Software Level Program shall finish with an Exit Monitor
Request (see 4.2). This Exit shall only be given if all I/O
events have been completed (see 4.6). So, if necessary a
Wait Monitor Request (see 4.3) has to be given as to wait

for I/O completion before an Exit is done.

13
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Schematic

Software Level Table PCTTI 50
(? : sSLT)

program control table P E 1 W

-

(PcT) o~ STRTP1

PCTS51A | (status) 2 programs on
PCT51B $ level 51

P 2
STRTP2
PCT51B | (status)
PCTS1A }

Save area
P1

P
4+ STRTP 1

Body of
user pProgre.

P 1

EXIT

14
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3.264

Subroutines may be called by using A15 as stack-pointer, as
well as any other register. However, in the latter case a
separate stack shall be declared ggz_ggfzggzg_lgzgl_gzggzgg.

It is not allowed that any other program uses the same

stack.

If a subroutine contains a Wait Monitor Request, 1t 1s for-
bidden to use A15 as stack-pointer. Ancther stack has to be
declared, any register can serve as stack-pointer (see pre-

vious point).

Re-entrant Subroutines

Subroutines are re-entrant if:
a) for intermediate data storage only registers are
used, thus not any memory location.
b) No instructions are composed internally, or com-

posing and executing is performed in Inhibit Mode.

15
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3.3

3e3.1

3.3.2

3.3.3

3.3.4

Timer structure

————— o — — o T . o 7o

Schedulin

The timerfunction itself (activation of programs, updating of
time and optionally updating of date) is scheduled by the
monitor as a normal software level program. This program is

activated by the Interrupt Mode part of the RTC-interrupt.

Timer—-items

Each basic time interval has at its disposal an itembuffer,
in which the timer-item is stored at the moment a connection
is done.
One timer-item consists of:
- indication of program to be activated when time 1is
due,
= offset (no. of counts after which the specified pro-
gram is activated for the first time),

- interval (no. of counts between two activations).

Itembuffer identification block

An itembuffer is identified by its start- and end-address in
the itembuffer identification block. In this block start- and

end-addresses are grouped following the time-interval codes.

Time-updating

To be able to update the time on each clock-pulse, a timer-
interval table holds the counts and presets per interval.
The preset is the negative number of counts before an inter-
val is expirated. The counter is incremented from negative

preset towards zero.

16
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3.3.5 TABLE FORMAT

S

— ITEMBUFFER IDENTIFICATION BLOCK

T+ TTIB

- ITEMBUFFER

STARTADDRESS

ENDADDRESS

startaddr. itembuf

endaddre. 1tembul

—

|

|
=

|

i

(I

1

f start-addr. zero,

I
==
|
|
|
I
|
|

addr.progrename in PCT

offset (n%‘,counts)

interval (neg.counts)

'
|
|
=

- TIMER INTERVALS

TIME
CPLS
TIME

3

TIME

b

TIME

w2
.

TIME

TIME

counter

preset

counter

wed

count er

~10

counter

=60

counter

-60

count er

w2l

17
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identification of item-
buffer RTC-interrupt

identification of item-
buffer stand.pulse rate

then timer absent

if zero, then pos. free
item 1

item n

interval RTC

interval 20 msec
interval 100 msec

interval 1 sec

interval 1 minute

interval 1 hour



3¢3.6

Date-updating

In an optional routine the date is updated.

This routine will be entered once a day.

The binary counts of day, month and year (to be initialized
via the externals C : DAY, C : MBNT and C : YEAR) are updated.
Hereafter the binary values which have been changed, are
transcoded to 2 ASCII -characters (obtainable via the externals
W : DAY, W : MONT and W : YEAR). -

18
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MONITOR REQUESTS

Monitor requests are performed by the user program through
a link to monitor (LKM) instruction. The nature of the re-
quested function is specified by the word following the LKM,
which i8 a numeric identifier (coded by a DATA directive).
A7 and A8 registers are used to specify parameters.

Only the Activate MR may be used in Interrupt Mode Programs.

The other ones are only allowed in Software Level Programs.

Activate a program

Format LDKL AT, PRNAME
LDKL A8, DUMMY
LKNM
DATA 12

PRNAME points to the name in the PCT of the program to be
activated. Register A8 points to a dummy parameter block
of 2 words to be compatible with BRTM. This request can be
made by a program running at any level, to activate a soft-
ware level program. Depending on their priority levels,
both the calling and activated program may be processed con-
currently. If the program is already active the request is
recorded in the status word (repeat bit). In case more re-
quests occur only the first one is taken into account.
Bxit
Format LKM

DATA 3
This request is used to specify the end of a software level

programe.

19
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4.3.

4.4.

If another activation request is recorded for this program
(repeat bit) the program remains active. Otherwise, the
program becomes inactive, central processor control is given
to the next active program on the same level. If no other
program on this level is active, control is given to the

next level.

Wait for an event

format LDKL A8, ECBADR
LKM
DATA 2

where ECBADR gives the address of the Event Control Block
(see I/O request). The first bit of the ECB is the event
bit. If this bit is set to 1, the event has been completed.
This recuest causes a program to stop and wait for the
completion of an event (I/0O or user ). If the event has
occurred, the program is continued. If the event has not
occurred the program is put in wait state, to be restarted
when the event has occurred. Control is given to the next

active program on the same level. See also 4.7.

Attach a device to a program

format LDK AT, 1
LDKL A8, DEVBLK
LXM
DATA 14

A7 nhoul& be loaded with constant "1" for compatability
reasons.

DEVBLK points to a one word block containing the file code
of the driver to be attached. It is allowed that DEVBLK
refers to the file code in the first word of the ECB.

20
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4.5

4.6

If the device requested for has already been attached
(which is indicated by bit O = O in the attach-word of
the DWT), the requesting program is put in wait state.
This wait is performed on the just mentioned bite.

If the device is detached, the highest level program

waiting for it will have control.

Att: If one of the ASR-functions (keyboard, reader, punch)
is to be attached, all 3 functions should be attached,

for they are all performed on the same device.

Detach a device from a program

format LDKL A8, DEVBLK
LKM
DATA 15

DEVBLK is specified as under attach (4.4.)

Use: By means of this request a device which has been pre-
viously attached to a program through an attach re-

quest, is detached from a program.

1/0 request

format LDK A7, ORDER
LDKL A8, ECBADR
LKM
DATA 1

Through this request the user can ask the system to start
a certain I/O operation on a peripheral device. The para-

meter in the A7 register has the following meaning:

21
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ORDER specifies which I/O function is requested, by giving

one of the following combinations of 2 hexadecimal digits:

01 Dbasic read

02 standard read

05 ©basic write

For each of these request orders, the following specific

information applies to the various peripheral devices:

1. Basic read (01)

operators' typewriter:

ASR tape reader

high speed reader H

2. standard read 1022

operators! typewriter:

all characters are entered on 8
bits until the requested length
is reached.

same as for the keyboard. The
reader stops one character after
an X-off code is read.

all characters are entered on 8
bits, without checking or special
features, until the requested
length is reached or end of tape

is encountered.

ASCII characters are entered on 7

bits, with the following special

features:

- the special characters, coded
from X'0' to X'1F!' are ignored

- the code X'7F' (rub-out) is ignored

- code X'SF' ( ¢=) can be used to
delete the proceding character.
If more <¢—are used consecuti-
vely, an equal number of prece-
ding characters will be deleted

- code X'SE' (4) is used to delete
the line preceding it, up to the
next carriage return.

- for reasons of compatability with
BRTM, input character " \" shall

not be used.

22
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- all characters entered above the
req. length are ignored. -

- code X'0OD' (carriage return) in-
dicates end of blocke. It is the
last character tc be entered.

It is not transmitted to the

users' buffere.

.o

ASR tape reader For ASII characters, the same
features apply as for the key-
board. The code for carriage

return must be preceeded by the

code X-offe.
high speed reader : same as for ASR tape readere.
3. Basic write (05)
operators! typewriter: all characters are output without

checking or special features.

ASR tape punch same as for printed output.

high speed punch same as for ASR tape punch.

The Event Control Block (of which the address must have been
loaded in the A8 register) has the following format:

0 1 8 15
gV

E /ég file code 0
bufferaddress 1
required length 2
effective length 3
status (dummy) 4

!
tabe.table addr. (dummy) : 5
word O bit O = 1 end of operation has occurred for this

ECB (event bit)-
bit 8 - 15 = file code.
file codes are assigned to the various devices to pro-

vide for distinguishing and addressing them (see 4.6.2).

23
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word 1 address of the user buffer.
word 2 requested length to be read or written (in characters)

word 3 effective length which has been transmitted (in

characters)
word 4 statusbits, dummy

word 5 tabulation table address, dummy

Note: 1+ A return to the calling program will be made directly
after initiation of the device. The user program can
give a Wait monitor request later on for synchroni-

sation.

2. If the device is busy, the calling program is auto-
matically put into "Wait for an event" state, until
the device is given free. Control is given to the

next active program on the same level,

3. All ECB's should be declared in the memory part <16K.
This is because at a Wait Monitor Request the ECB-
address is filled into the status-word of the calling
program, bits 2-15, after shifting this address one

position to the righte.

4.6.2 File Codes

—— — S o o ——

The file code consists of two hexadecimal characters.

It refers to a device via the:

File Code g;ble

This table connects a device work table (in fact a device) to

each file code. The start—-addresses of the DWT's have been placed

in the file code table according to the corresponding file code.

24
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Th

The following adjudgement is standard:

file code:

01
02
03
04
05
06
07
08
09

25

reserved for standard utility

programs, which cannot be

executed with SRTM.

ASR keyboard

ASR reader

ASR punch

paper tape reader

paper tape punch

4022 151 04001
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Device erk Tablg

The start—-address of each device work-table is siven by the
file code in the first word c¢f the LCB, which is pcintin~ to

a location in the file code table.

Layout:
Word O Device name
Word 1 Activation driver
Word 2 ECB-Address
Word 3 Bufferpointer
Word 4 Requested length
Word 5 Effective length
Word 6 ilgjdgilete
Word T Character to
output
Controller
Word 8 Status Address
Word 9 Attach indication
Where:

word O contains the device name (2 characters ASCII)
word 1 contains the start-address of the driver
word 2 contains the address of the event contrcl block

of the calling program

word 3 contains the start-address of the buffer to be handled
word 4 contains the number of characters to be handle:l
word 5 contains the number of characters which are handled
word 6 bit O = 1 : line delete character has becen ~iven

bits 13 - 195 : order of Lhe device-handlin~

werd 7 contains the next character to he output

26



word 8 contains the address of the contrcller slatus-block

0

1 15

F

status

DWT-address

First blockword:

bit O controller

=0 : controller
bits 1 - 15 : statusbits

Second blockword:

DWT - addr. : address of

word 9 Dbit O = O device

= 1 device

free
busy

for reader handling

the DWT operating now.

attached
detached

bits 1-15 PCT-address of program to which

device

has been attached.

27
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4.7

Beaet an evenz

format : LDKL A8, ECBADR
LKM
DATA 18

ECBADR gives the address of a one-word ECB. The left most
bit in this word is set to 1 as to indicate the completion
of the event.

This feature can be used in cooperation with the Wait mo-
nitor request as to test and set inter-program flags.
Setting the flag on which other programs are waiting has
to be done by the Reset Event monitor request for BRTM-

compatability reasons.

28
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448 Connect Timer

format

.
.

LDKL A7, <addre. programname in PCT>

LDKL A8, <addr. parameterblock>

LKM

DATA 10
on returns AT =

0 connection succeeded
AT # 0O connection not succeeded

4841 The parameterblock has the following format:

0 1 3 ) 15
o) NTIM INTERVAL word O
OFFSET word 1
word O : bit O : shall be zero for compatibility reasons
with BRTM-timerfunction
bits 1-3 : timernumber, specifying the basic time
interval in which counts of offset and
interval are expressed (see 4.8¢2.)
bits 5-15 : interval, specifying the number of
counts in a basic time interval be-
tween two consequetive activations.
word 1 :

offset, specifying the number of counts in a basic

time interval before the first activation.

4.8.2 The basic time intervals are coded as follows:

non-stnde.

standard

H w N - O

0]

Ul B W NN -

RTC pulse rate (no. of cycles during
20 msec)

standard pulse rate (20 msec)

100 msec

1 second

1 minute

1 hour
29
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4.8.3 The one-shot, performing a unicgue activation of the specified

program, can be initiated by setting:

INTERVAL : = O

After expiration of the specified offset, the program is

activated and removed from the timer.

4e9 Pisconnect Tiggg

format: LDKL A7, <addre. programname in PCT>
LDKL A8, <timernumber>
LKM
DATA 11
The timernumber shall be equal to the one with which the

connection was done. On return: A7 = O disconnected
A7 # 0 disconnection impossible
4410 Get time

4410.1 Preset
The absolute time in seconds, minutes and hours shall be
preset by f.i., a Keyboard Punction.
The syntax shall be like this format:

ET s <hour>, < ‘:inute>, < second>

4.10.2 Get time
The momentary absolute time can be fetched at any moment,
using the following external labels:
S ¢ TIME for complementary counts of seconds.
absolute seconds : (S:TIME)+ 60.
M : TIME for complementary counts of minutes.
absolute minutes : (M:TIME)+ 60.
H : TIME for complementary counts of hourse.

absolute hours : (H:TIME)+ 24.

4e11 Get datee.

——— s s s s o

4e1141 Preset.
The date in days, months and years shall be preset by fe.le a
Keyboard Functione This function has to fill counters C: DAY,
C:MONT and C:YEAR with the date of yesterday and then call
for the date-~ update routine M: DATE.

30
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The syntax shall be like this format:
ED 4 <year>, <month>,<day>.

4.11.2 Get date.
The daily date can at any moment be obtained via the follow-
ing external labels:
W : DAY 2 ASCII characters for day-number
W : MONT 2 ASCIT characters for month—-number
W YEAR 2 ASCII characters for year-—-number.

31
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INITIALISATION OF MONITOR AND USER TASKS

The Moniter is initialised by module M:INIT.
To initialise the User Tasks, the system start-up is activated,

which is a user SL-program.

System start-up

This SL-program has been connected to level 50. It has
to be written by the user, and can contain f.i.:

- call for initialisation of timer (U:INTI)

- activations of SL-programs

- connect timer requests

- <calls for initialisation routines of user tasks.

32
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6e

CONFIGURATION.

To be as flexible as possible, the monitor has been sub-
divided in 31 modules. Each of this modules can either be

updated or rejected according to the users' needse.

If a module is rejected, it is adv sable to satisfy the
Linkage Editor by 1labelin; the name of the rejected
module to a dummy locations This location can be physically

the same for all rejected modules.

33
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Identifier : Ps 3¥5

In this module the following tables are included:

6e1¢1 Interrupt Linkage Table
Identifier : T: INT

This table has already been constructed for the standard

interrupt lines.

fele2 Software Level Table

Identifier : T: SLT

This table shall be made individually for each system,

taking into account the following rules:

- level 50 shall always be used (for monitor initialisation
purposes). Standard : system start-up and timerfunction.

-~ startaddress shall be labeled by T:S5LT, endaddress by T:SLTE,
both labels to be declared in the entry list,

- linkages in this table shall point to the statusword in the
PCT of the SL-program (external),

- if a level is not used, the linkage shall be zero.

6e1.3 Trap location and simulation storage
Identifier : T:SRA / T:3RV
The linkage table for simulation (T:SRA) is preceeded by the

trap location, which has been fixed on loc. /7E.

The save area, used by the simulation main module M: AOO, has

a depth of two levels (T:3VR). If more levels use simulation,

the save area can be extended. Mind the following points:

- save area shall be extracted from its position in frcont of
the stack area and put elsewhere.
The released positions have to be filled up by a RES in-
struction, in order to hold the stack area in the right
place.

- startaddress shall be lebeled by T:35VR, tablelenzth by
L:TSVR. These lanhels shall be declared in the entry list.

34
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6e1e4

A15—8tack4§rea

Identifier : STB

The stack-area has been declared at a fixed place, because

its endaddress has to be loc. /100.

While extending mind that:

- the startaddress, labeled by STB, corresponds to a
memory-address higher than /100,

- the length of the stack shall be at least ten times the

number of interrupt lines present in the system.

35
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6.2

6e3

Program Control Tables

Identifier ¢ T : PCT

For each Joftware Level Program in the system, a PCT shall
be built. As has already been described (3.2.1) one PCT
consists of

word O : program name (2 ASCII - char)

word 1 : start-addr. progr. (external)

word 2 : status

word 3 : chaining link

The following rules hold :

- the start-address of the block containing all PCT's
shall be labeled by T : PCT, the end-address by T:PCTE.
These labels shall also be declared in the entry liste.

— the labels on the programname and status-word shall be
declared in the entry-liste.

- if the program is the last one on a level, its chaining
link shall point to the first program on this level
(closed loop)e So if there is only one program on a level,
its chaining link shall point to its own PCT.

Att: the chaining link shall point to label on the status-—

gile Code Table.

Identifier ¢: F : CT

This table has already been built for the standard file codes.

If it has to be extended, mind the following points:

- start—-address shall be the first address of the table minus 2.
It shall be labeled by F : CT, the end-address by F : CTEN.
Both labels shall be declared in the entry-list.

- the linkages in this table, pointing to the Device Work
Tables of the corresponding drivers shall be declared in

the external-liste.
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6.4

6e5

Device Work Tables:

Identifier ¢ D : WT

The DWT's for the standard drivers have already been made.
The layout has been given in 4.6.3. If the block of DWT's
has to be extended, mind the following points:

- contents of the DWT:

word O : device namej shall consist of 2 ASCII characterse.

word 1 : the start-address of the driver; shall be de-
clared in the external list.

word 2 to word 7 : not to be filled in.

word 8 : controller status-address; shall be declared in
the external list. If a new DWT is added, also
a new CSB shall be made (6.7).

word 9 : not to be filled in.

- start-address of the block of DWT's shall be labeled by
D : WT, end-address by D : WTEN.
Both labels shall be declared in the entryliste.

- start-address of each DWT shall be labeled by the name
used in the file code table.
These labels shall be declared in the entry liste.

Controller Status Blocks.

For each driver (controller) two more locations shall be re-

served to enable a check on controller free statuse.

For the standard drivers the CSB's have already been made.

If a driver is added, a new CSB shall be added to the block

of CSB's. Mind that:

-~ the start-address of the block of CBS's shall be labeled
by C : NSTB, the end-address by C : NSTE. Both labels shall
be declared in the entry list.

- the first address of the CSB shall be labeled by the name
used in the DWT (word 8). This label shall be declared in
the entry list.

- both reserved locations need to be filled in.
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6.7

Standard Read

Identifier : ASCINP

In case no standard read (order 2) is performed in the system,

the

extension of subroutine INPUT, handling the standard read

order : ASCINP, 1s obsolete and may nct be loaded.

Timer function

Before loading can be done, the user has to provide for:

1 -

For

the RTC-interrupt linkage. The label T : RTC shall be filled
in the RTC-interrupt position of the interrupt linkage table
T : INT.

the connection of the non-interrupt mode part of the timer-
function to a software level.

This can be done by adding the PCT of the timerfunction to
the PCT-pool and filling the PCT-address into the software-
level table on the level-appropriate position.

for each basic time interval an itembuffer, reserving 3 lo-
cations for each item position.

for each itembuffer an identification, specifying start-

and endaddress of the itembuffer.

the RPC-pulse rate (minus no. of cycles during 20 msec) in
T : CPLS.

the standard timerfunction, all these specifications have

already been made.

This means that:

1 - RTC~interrupt is on level 2,
2 - timer—function is on level 50 (chained to system start-up),
3 - 3 itempositions in each itembuffer,
4 - all basic-time intervals have an itembuffer,
5 - RPC pulse rate is 20 msec (T : CPL3 = -1).
Specification: 1 to make in module: T : INT
2 T : PCT
T : SLT
3 T : TAB
4 T TAB
5 T : TAB
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Te

Te2

Te3

8e

In case date-updating is not réquired, the dummy date-—update
routine shall be selected from the object library, in stead

of the real update routine.

SYSTEM GENERATION UNDER BOM

To generate a Load Module, which can be loaded by the IPL,

the following steps shall be made consecutively:

Configurate and assemble all user Interrupt Mode Programs

and Software Level Programs as to obtain the object tapes.

Update (if necessary) the Monitor Tables and do an assembly

as to obtain the object tapes.

Perform a Link Editing bemeos utility program LKE.

The object modules to be linked shall be selected from the
object library tapes bemeo. command S <symbol>.

The first module to be included shall be T : SYS, as this
shall be loaded from loce. / 00.

SOURCE LIBRARY

The following datatables can be updated according to the

users' needs:

T : SYS, system tables,

T : PCT, program control tables,
F: CT, file code table,

D : WT, device work tables,

C : NSTB, controller status blocks,
T : TAB, timer tables.

MEMORY OCCUPATION:

The maximum size of the SRTM, including average datatables,

is about 2K.

39

4022 151 04001 ble 625-41



9e

OBJECT LIBRARY

The following survey of the SRTM is related to the object

modules of the monitore.

object library tape.

The sequence is the same as on the

T : LKM, LKM linkage table

I : TRAP, trap action routine

I : PFAR, power failure/automatic restart
I : LKM, LKM processor

M : AOO, simulation instre. analysis
MPYMOD, simulation multiply
DIVMOD, simulation divide

ADDMOD, simulation double add
DSUMOD, simulation double subtract
DSHMOD, simulation double shift
MLDMST, simulation multiple load/store
M : INIT, monitor initialisation

M : DISP, dispatcher

M: IﬂRM, I/0 request module

D : RPTR, driver PTR

D : RDTP, driver PTP

D : RAS1 driver ASR-keyboard

D : RAS2, driver ASR-reader

D : RAS3, driver ASR-punch

I : ASR, IM ASR drivers

I : NPUT, basic input

ASCINP, standard input

p : TPUT, basic output

R : TURN, finish I/0 request

M : WAIT, wait MR

M : EXIT, exit MR

M : ACT, activate MR

M : ATDV, attach device MR

M : DTDV, detach device MR

M : RSEV, reset event MR

FINDWT, find DWT to file code

M : TIMR, timerfunction, IM and NIM part
M : CNTM, connect timer MR

M : DNTM, disconnect timer MR

M : DATE, date update routine

M : DATD, dummy "

N}
Ul
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10.

101

10.2

103

COMPATABILITY WITH OTHER MONITORS.

BRTM.

The SRTM is upward compatible with the BRTM. This means that
user programs running under SRTM can be used without any in-

ternal modification under the BRTM.

DRTM

The SRTM is upward compatible with the DRTM, as far as user
program written under SRTM are specified as core resident pro-

grams or background programs.

FORTRAN

Programs written in Fortran cannot be executed with the SRTM,
but require the BRTM or DRTM.

4
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11.

111

BLOCK DIAGRAMS

Contents

1e Contents

2 Dispatcher

3. Interrupt Handling LKM

4e Activate Monitor Request

Se Exit Monitor Request

6e Wait Monitor Request

Te Input/Output Monitor Request

8. Driver HSR

9. Driver HSP

10. Driver ASR keyboard

11. Driver ASR reader

12. Driver ASR punch

13. Reset Event

14. Interrupt Handling ASR

15 Common Subroutine: Handle Input
16. Common Subroutine: Handle Output
17« End of Input/Output Handling
18, Attach Monitor Request

19. Detach Monitor Request
20. Power failure / Automatic Restart
21. Monitor Initialisation

22. Timer initialisation
23, Timer interrupt mode
24 . Timer non-interrupt mode
25 Date update
26. Connect Timer
27 Disconnect Timer

42
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T:5LT

T:SLTE

DISPATCHER

( M: DISP ’

FETCH FRomM
A 1§ STACK THE
PSW INT, PROG.

SAVE PcT -
ADDR, INTER-
RUPTED PROG,

®

PcT-ADDR, ACTIVE PROgG,.

PcT. ADDR. ACTIVE PROG.

W

43

lavel 50
level 54
level 63
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ToP OF
T:sSLT

START AT

e

[

SAVE

PCT_ ADDR.
FRoM T:5LT

-

FETCH

WORD VIA PCT
FROM T:

STAT.

SLT

N

PRO G, Y

DISPATCHER (CON.)

ACTIVE

CHAININ
LINK
T: SLT

LINK_ SAVED
P<T-ADDR

INCREMENT
POINTER TO

T:sLT

44

CLEAR
WA IT
OSTATDL S
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DISPATCHER (CON.)

PC
ADDR. AC
T™IvE PROGR,
<

 PCT- ADDR. INT;
PRO(>

TAKE PC, PSw AND
A{- A8 EFRoMm
STACK AND STORE
IN SAVE AQE A
INT. PROGRAM

OToRE REGISTERS
AQ_. A1y 1N SAVE
AREA OF /NT(Q#
RUPTEDL PRO-~

GRAM

TAKE Pc AND
PewW FROM SAVE]
AREA ACTIVE
PROGRAM AND
SToRE /N STACK

REoAD REGS
A1 - A14 FRoM
SAVE AREA
OF AcCTIVE
PRomRAM

45

RELOAD RE -
61sTERS A1.A8
FROM STACK
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DISPATCHER (CONT.)
CONSTRUCTION SAVE AREA

START SAVE AREA PRO@RAM CouNTER

PSwW

Al
|
[
l
[
|
I
|
|
|
|
|

A 14

START USER PROGRAM ( same lahel as declosed n PCT)
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3. INTERRUPT HANDLING LKM

ENTRY: A7. PARAMETER PaR LkM - PROCE SS0OR
A8: PARAMETER FOR LkM - PROCESSOR
ExT: A5 PcT- ADDRESS OF CALLING PRoGRAM IF PL 349
2RO \F PL < 49
AZ: PARAMETER FoR LKM - PRocE 5SoR (UNc HANGED)
A8: PARAMETER FOR LkM_. PROCESSOR [LNCHANGED)

SAvE A4 AL
IN 6TACK A1S

1
Atls < HLT STAcC K
/oo ovER FLowN
>

FETcH PSwW
OF INTERRUPTEYN
CALLING PROG

As » o As: = pCT—AbDR'
: CALL IN(= PRO(s.

] ]
FETcH MoNI -
ToR. REQUEST

IDENTIFIER.

1

UPDATE CALLINY
PRoOG. RETURN
IN STACK AfS

|

ReseT
INTERRUPT

BRANC H To
LkM - PROCESS.
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ACTIVATE MONITOR REQUEST

ENTR. Y :AS: PCT- ADDRESS OF CALLING PROGRAM IF PL > 4g

Z&rRo IF PL < 49

A7: APDRESS OF REQUESTED PROGRAM NAME Block IN PCT
A8: DUMMY Ec® - ADDRESS (ComP. REQR.)

‘ M: AcT >

CALCULATE B M4
PROGRAM NAME

PcT. ABDR. OF
RER. PROGRAM

15
REQR. PRoG. ¥
ACT\vE

SET SET
AcCcT/vE RE PEAT
87 BT

( M:DispP }
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5. EXIT MONITOR REQUEST

REPEAT
BPIT
SET

ReEsET RESET
AcTivE REPEAT
Y &IT

STORE START
ADDR. T O
LAST FILLED
BLocxk IN
STAck A1S

‘ M:DIsP ’

49
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6. WAIT MONITOR REQUEST

ENTRY : A5 PcT-ADDRESS CALLIN( PROGRAM
A8: ECB8-ADDRESS

FRoM ( M: WAIC ) ( M: WAW I ) FRom
CONTROLLER

Mown ITOR
B usy REQUEST

CALcULATE RE-
TURN ADDRESS

WHEN WA T
FInISHED

SToRE

RETURN ADDR
IN STAck

i

(A8)/2 —
STATW S WORD
InN PcT

( M:DisP ) GoTo DISPATCHER

50
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T

INPUT/OUTPUT MONITOR REQUEST

ENTRY

A5

AZ:
AQ:

ORDER

PCT - ADDRESS CALLING PROGRAM

ECB - ADDRESS

Ab:

A7
A8

EXIT:
ORDER

FETCH
DwWT- ADDR.

VIA FILE
cobe

FEreH €563~
ADDR. DwT

il

SAve A8
(Ece -ADDR.)

|

AB: ConTROLLER
STATUS ADDR..

CONTR.
STATUS

( M: DisP ’

s FrRes

CLEAR conTR.
FReEe 81T /N
ConNTROLLER
STATUS WORD

l

CLEAR &= vENT]
RARIT i~ EcBD

L

DWT-AD » CcSB1
ECB-AD —» DwTZL
ORDER _, DWT6
BUFLAD — PWT3
REQ. LTH _, DwT 4

o — DWTS

RARANCH TO
DRIVEQ VIA
DWT

‘ M : WAIC ’

51
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8. DRIVER HSR

D:RPTR

U

Cl10 START

SAVE REG.AT-
IN STACK

l

Ab:= START
ADDRESS DWT

S5T

L &

CHARACTER . INR A2 ( R TUR S j
INTERRURT

STATU S INTERRUPT

SHouLD

CiP HALT
BE
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9. DRIVER ISP

:

Ci1¢p START

SAVE REGISTERS
A1-A8 IN STACK

|

Ab:= START
ADDR. DwT. PP,

FETcH CHARAC ~
TER FRoM DwTJ

c:}z‘; HALT

53
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10. DRIVER ASR KEYBOARD

( D: RAS 1 > ENTRY : AL : DwWT- ADDR.
A7: ORDER.

A8: csp- ADDR.

SET INDICATION|
No READER
START IN
COoNTRoL STA-
TUus FIRST WoRD

srANDAag/bAbm

READ
BAsic
WRITE
o:'TPUT
Cigp our putT Ci INPUT
MobE : MoODE

< M: DISP )

54

4022 151 04001 bl. 625-56



11. DRIVER ASR READER

< D:RAS2Z > &E~nTRY: A6G: DwWT-ADDR.
A7: ORDER

Af: CsB-ADDR,

SET INDICA-

TION START
READER, N

CONTR. STATUS
FIRST WORD

INH

i ouTPUT
¢ MoOoDE

PrR  X-onN

c:9$ HALT

ENB

‘ M:Disp ,

55
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12. DRIVER ASR PUNCH

( D: RAS 3 ) EnTRY: Ab6: DwT- ADDR.

AZ: oRDER
A8: cse-ADDR.

SET !INDICATION
No READER START]
IN CONTROL 5TA-

TYS FIRST
WORD

INH

ouTPuT
Cl¢ MoDE

TAPE-OFF HAS To &E

GIVEN BY usER IN
OuTPUT BUFFER

7( TR TAPE-on|

CF
O TPUT

EnG

., M:DIsP,

[
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13. RISET EVENT

‘ M:RSEYV ’

SET EVENT
&!T IN IND|-
CATED EC®

( M: DisP )

5T

ENTRY: A8 : ADIR -£CH

RETURN To AcTIVE
PRO GRAM ON
HIGHEST SOFTwARE

LEVEL
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14. INTERRUPT HANDLING AGR

1* AsR

SAVE
REGISTERS

A{-A8 IN
STACK

Ab: DWT-
ADDR. FRom
csei

READER

(c58 o #0)
b4
SsT SST
Ci INPUT
>

RESeET INDICA-
TioN READER
START IN CoN-—

TROL STATUS
FIRST WORD

( M:DisP ’ ( R: TuR 4 ) (C;/NPT )

58
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INTERRUPT HANDLING ASR (CONT.)

( C: INPT ’

|

FETCH CHARACT'EQI
FROM DwT 7z

l

oTR
SHouLD
<i ¢ HALT N
BE &lven
c:¢ HALT
M :DiIsP RETUR N TO DISPATCHER

AND WAIT FoR NEXT

INTERRuUPT

59
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15.

COMMON SUBROUTINE HANDLE INPUT

ENTRY:

A6

A2

DwT-ADDR.

. INPUT CHAR.

SToRrRE
CHARACTER
IN BUFFER

]

INCREMENT
BUFFER
ADDRESS

l

INCREMENT
EFFECTIVE

LeNGTH

EXIT;

A7: =0 GIVE No Cig HALT
#0 GIVE cig HALT

INTO AF

RESET INDICATI oM

"Give Cigh HALT "

Ser /~NDICATION
"Give cid HALT"
INTO Ay

]

60
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I INDICATION
"C/¢ HALT"

L

COMMON SUBROUT.NE

HANDLE INPUT (CON.

STANDARD READ

)

ASCINP

LINE DELETENY

SPECIAL

CHARAC TER
cRr

CHARACTER
CHARALTER

CR

Y

RESET INDICA-
CHARACTER

TioN "LiINE

BUFFERADDR, @

BUFFER ADDR. —
EFF LENGTH

*

DELETE GiveN"

l

EFF&ECTIVE
LENOGTH : = O

¢

"L INE DELETE
&rvern

SE&T INDICAT/ION

BUFF&R ADDR. : =
BUFFERADDR. —1

l

EFF LENOGTH & =

ceFF Lenori — 1

STORE —HARACTHER|
N BUFFERQ

I

INCREMENT
FRUFF ER SDDR.
- EFF LEAIGTH

>

ESET /IVDICAT/ON
= /;s HAcT”

el

RrAn A5 RETURN TO CALLER
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16 COMMON SUBROUTINE
HANDLE OUTPUT

ENTRY ¢ Ab:
EX\T? AF:

DwT - ADDR

- O

#0

GIVE NO Cip HALT

GIVE CIP HALT

TRANSFER NEART

CHAR. FROM OuUTH

PUT BLFFER TO
DwT 7

INCREMENT BUF4
FER ADDR. A ND

EFFECTINE
LENGTH

RESET INDICA-~
riomn "cip HALT"
INTO A7

S&7T /NDICATION

Tcip HALT”

INTO AF

|

¢

‘ RTN A75 ’

62
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17. END OF INPUT/OUTPUT HANDLING

ENTRY : A6 : DwWT - ADDR.

< R:TUuR4 )

COPY EFFECT IVE]

LENGTH FROM
DWT To £c®

SET
ENENT BIT
IN ECB

SET CONTROLLE
FREE IN CONTROL

STATUS' FIRST
\WoR D

‘ M:DISP ,

63
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18.

ATTACH MONITOR REQUEST

ENTRY .

Al
A5

ADDRESS FILE coDE

PCT-ADOR. CALLING PRoGRAM

M:ATDV

FETCH DWT-

ADDR. BELONGING

TO FILE CODE

FETcH ATTACH-
WOR D FRom

DwWT

SET INDICATION
LJ
"DEVICE ATTACHED

IN ATTACH-WORD
(BIT 0= 0)

Fllk 1~ PcT-ADDR
OF CALLIN(G PROG
IN ATTACH-WORD

M:DISP

(BT o

64

A8 :!= ADDRESS
ATTACH -~

WOoRD

M: WAIC
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19'

DETACH MONITOR REQUEST

ENTRY :

A8 . ADDREsS FILE coDE

< M:DTDV >

FETCH DWT-AD

BELONGING TO
FILE coDE

RESET INDICATION
"DEVICE ATTACHED"

IN ATTACH-WORD
(Biro: =1)

‘ M: DiIsP }

RETURN TO ACTIVE PROGRAM

ON HIGHEST SOFTWARE

65

LEVEL
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20, POWER FAILURE / AUTOMATIC RESTART

‘ I:PFAR ’

QEJET IWTERMRAL
INTEQRUPT

SET swiTCH SET SWITCH
_‘_¢ |n&. T¢ lpP.
HLT M:IINIT
66

4022 151 04001 Dbl. 625-68



21. MONITOR INITIALISATION

DEFAULT STATULS

PeoaRAM 60 PCS0 IS
THE INTERRUPTED OME .

EILL SAVE AREA'S OF
SL . PrROGRAMS WITH

STRRTADDRESS + PSW ;

RESET STATUSRITS

STACK POINTER © =

ITACKHAE

coNsSTRIALLT PSW

(PL=%50)
Pc : = STARTAD.

PROGR. DV PL5O

l

PSW, P, Dummy
Al-AB —» STACK

|

STATUSATITS
PROGR . OV PLSO
‘= o

SLT-POIVTER =

ToP s T

r

SLT POINTER:=

(sLT PoivTER) +2

SLT
POSITION
=0 7

PCT POINTER == PCT POIVTER & =

(SLT POSITION) CHANING  LINK

! T
i PL » Psw
STARTAD. EE’OMPZC,T
PSW, PC -» SAVEAREA
67 STATLSBTITS INPCT

[ 4022 151 04001 bl. 625-

69




21. MONITOR INITIALISATION (CONT.)

DETACH ALL
OEVICES

POINLTER. DWT ¢ =

FIRST DWT

e

ATTACH WORD DWT

‘= STATWS
DETACHED

I

POINTER DWT : =

(POINTER DWT)
+ LENCTH DWT

SET ALL
CONTROULERS

POIVTER CSB ' =

FIRST 5B

|

|

STATUWSWORD C3B
1= CONTROUER MREE]

L

POINTER CYB 2=
(PoITER Ce )

+ LENGTH C3B

STaTE

I

CLEAR.

SOVE AREA
SIMuLATIONS

ACTIVATE
(set ockive Ait)

SYSTEM STARTUP

L

m: DISR

4022 151 04001

bl. 625-70



_TIMER MODULE (M:TIMR)

Initialisation

SET PNT1 TQ
ITEM BUF IDENT

=z END ITEM-

BUF IDENTS

SET PNT 2 ToO
START ADDRESS
I TEMBUF

ADDRESS

St RTN Al4

CLEAR FIRST
wWoRD OF ITEM

TALLY PNT2

TO NEXT ITEM

TALLY PNT 1 TO
NEXT ITEMBUF

IDENT(F(Cc ATION

1

69
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TIMER MODULE (M:TIMR)
Interrupt Mode

( l:RTC )

SAVE REG.
Al- A8 IN
STAck AA15

RESET
INTERRUPT
RTC

ACTIVATE
PROGRAM
TI

‘ M:DiIsP )

70

4022 151 04001 bl. 625-72



TIMER FUNCTION

Non-Interrupt Mode

(M:TIMR)

r

PNT:= ADDRESS
RTC — PULSE RATE
IN T:T118

»

PNT:= ADDRESS
STANDARD PULSE

RATE INn T:T1I18

|

>

FETCH START
ADDR. ITEMBUFFERQ

STARTADDRE

| FETCH TIMER-ITEM

FRoM ITEMBUFF&ER

miLLED IN !

FIRST worRDd

INCREMENT INTEQ-
VAL COUNTER

( counTER
=O)

ACTIVATE
PROGRAM

T1

4022 151 04001

bl. 625-73



TIMER FUNCTION (M:TIMR)

Non-Interrupt Mode (cont.)

N7 InTeR vaL PREXNY
r 3T (=0) ]
PRESET OFFSET CLEAR ITEMPOS. | sng suoT
WITH INT. VALUE (FIRST WORD: 20)

L [

3.18
_/

INITIATE NEXT ITEM

&

INCREMENT CNT
TIMER INTERVAL

PRESET TIMER
INTERVAL CNT

l

TALLY POINTER T

NEXT TIMER IN
T TS

TIMERS DoNE

)

UPDATE
DAT &

(OPTIONAL)

‘ LKM EXIT )

T2 4022 151 04001  bl. 625=T4




ROUTINE DATE UPDATE

ENTRY ONCE A DAY

CALLI
CF

N6 SEQuUENCE
A5 ’ M DATE

M: DATE

FETCH MAX. COUNT
OF DAYS, DEPEN-

DING ON MONTHNO,

MAN-.

COUNTS

RESET Coun~NrT
DAYS =1

COuNT

MONTHS

INcREMEN T
COUNT MONTH6

a 12

RESET coun~NT
MONTHS ! =

INCREMENT
COUNT YEARS

MAX. counT
DAY6 © F MONTHNO
2A:=m 29

INCREMENT
CouNT DAYS

DAYs OFR MONTHNO

2= 28

MAX. CounNnT

|

CONVERT Y&EARS
TO Ascli|

—

CONVERT MONTHS
TO ASc

-

CONVERT DAYS
TO ASCII

RTN A15

73
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CONNECT TIMER MONITOR REQUEST

ENTRY ; A7:

A8

ADDR. PROG.

NAME IN PCT
ADDR. PARA-

METERBLOCK

FETCH
TIMERNUMBER

Ex'r: A7: -°

CONNECTED

/ O NOT CONNECTED

TIMmMeERNo. | =
TIMERNO. +1

-

SET POINTER To
ITEM@AUF START

A7

FETCH FIRST

WORD OF TIMER-
ITEM

FILL IN ITEM "

ADDR . PROG. NAME
-OFFSET
- INTERVAL

l

A?.': o

INCREMENT
POINTER To
NEXT ITEM

- 4022 151 04001

bl. 625-76



DISCONNECT TIMER MONITOR REQUEST

ENTRY : A7

AS8:

ADDR. PROG.
NAME IN PCT

TIMER NUMBER

A7 : =0 DISCONNECTED

#0 DISCONNECTION

IMPOSS IBLE

TIMERNO. : =
TIMERNO. + 1

s

SET POINTER ToO
ITEMBUF START

F&TcH FIRST WORD
OF TIMER- ITEM

CLEAR FIR6T WORD
oF TIMER-ITEM

AZ:

|

l

A?f =0

L

M: DiIsP

75

INCREMENT
PoiNnNTER To

NEXT ITEM

4022 151 04001

bl. 625=77
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12. Examples

12.1 Example of user program using the SRTM without

timerfunctions.

7
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Loovo LGL zzob

6L-G29 °Tq

8L

000

0000uv

6ooul
000U
00003
0000U4
Go00Y
000ve

vooor’

0000
00009
00010V
oootl
00012
00013
G00lag
00015
0001le
00017
0001y
0001y
CG00cu
000.1
000ce
000c3

% % ok dk 3 ok %k % X%k % % Xk d* X%k Xk %k 3 Xk %k X X X* Xk

IDENT  TSTPRG

SRTMS2 750103

IDENT TSTPRG ' SRTMS2 750103

CATEGORY

.

AUTHOR

PROGRAMMER

COMP +CONF o

"~ SUMMARY

STANDARD APELDOORN_ SOFTWARE

ASM PAGE

ASM 05

NeVe PHILIPS GLOEILAMPENFABRIEKEN PeleTe=IeDeSe

DeMeGe BOS

P852

EXAMPLE OF SYSTEM USING SRTM

1



Loovo LGL zzov

08-629 14

6L

oou

V0024
00025
0002u
00027
000t
00024
000 sU
00031
000 s¢
Go033
C0034
C00s%
Lo03e
0037
00030
0003y
004U
GO0l
G004 ¢
C00u3
00U4Y
CO0uy
C004e
COOu/
0004
CO04y
000%0
coHuul
Co0Yve
Couv 3
CO0OY 4
000L5
Cudbe
Coout
000Y¢
G005y
000wV
coonl
0002
0006 3
G004
Couey
00066
[SI6191oN 1
GOO0vu
Ovuey
Gooru
countrl
0007¢

Guou
000¢
GO0«
000G

uCO0¢
COUA
(H010]Q
coct

0ceen
oclo0
0048

0105
010
0,48

SRTMS2

750103

(05 = DIwASI1)
(06 = DIwAS2)
(08 = D:WPTR)
(U5 = D:wAS1)
(07 = D:nAS3)

IDENT  TSTPRG
EJECT

THIS PROGRAM LCHOES MESSAGES FINISHED BY CRa

POSSISLE INPUT DEVICES: ASR-KEYBOARD
ASR=READER
PT-READER

POSSILLE OUTPUT DLVICES:ASK=-KEYUOARD
ASR=PUNCH
PT-PUNCH

¥ % % %k k >k %k 3k >k X O X X ¥ ¥k Xk % X X X ¥ ¥

ENTRY
ENTRY
ENTRY
ENTRY

*

EXTRY POINTS

STRTST
STRTTI
STRTTS
1:CP

* EXTERNAL CECLARED LABGELS

*

EXTRN
EXTRN
EXTRN

*

PCTTS
NAMTS
M:DISP

* I1PUT DEVICE SPLCIFICATION

*

* [CB INPUT DEVICE
ECB1 DATA

DATA

DATA

RES

M % % X% ¥

RES

Oe
BUFFER
72

1

OUTPUT DEVICE SPECIFICATION

ECB OUTPUT DEVICL
Ct;2 DATA
DATA
DATA

05
LBUFFER
12

1

(09 = D:vPTP)

START THE INPUT=-QUTPUT CYCLE BY PRESSING THE INTERRUPT BUTTON
OMN THE CONTROL PANELe

INPUT- AND OUTPUT DEVICES CAN BE ALTERED BY MODIFYING THEIR
SPECIFICATIONS LISTED BELOWe

FILE CODE

FILE CODE

ASM PAGE

CORRECTION SIGNS "VERTICAL ARROW®™ AND "HORIZONTAL ARROW™ ARE TAKEN
INTO ACCOUNTs CHARACTERS RANGING FROM 0-1F ARE DELETED (STANDARD READ)

F KKK KK F KT IKIIK I K I I I I I I I I T I I I I I I I I I I I I I It I 2 I 3 b Ik I I I

2



Loovo LGL zzob

L8+G29 T4

08

00u

G073
00074
0007%
00076
oot
voo L
conty

000uU "

conel
CCDue
GOuu s
000c¢4
0uoey
GOdoe
cOnn7
600w
U0ULY
Co0Ovu
0C0yl
COuv<e
000y 3
0Q0 54
o0y
CHose
Quoy?
CUO0vo
conyy
cotLuo

00101
O0l0C

o103
00104
GOluYy

00lue
0Ql107
0oluy
COoluYy
0ollvu
oulll
GO1lc
Oull3
0011«

Golly

001G
005

QubC
00TC

COTL
VU %t
V0AU

00A2

aucz
u0Cqy
cCCe
uhCy
COC#
uGCC
QOCE
oD
Gobe
woba
Cole
00D
0o
coDC
oobL
(VI 8¢
Ivlo] &
00k 4
cob¢
QoL
cols
Ok C
oeLe
OUGE ¢
Cof o
oot 4
OGOF £
GOk
COre
JOFC
guflt
100
J10.
0104
clo.

2:04
0c03

B(20
0.00
000
000
o000
0uLo
0c0oo0
0001
Gooo
2t 04
ocol
0,48
B4l
0c04
01062
BUAO
Ouo0
2: 04
ool
yoAQ
c:00
2:,04
0002
8,40
ouoe
67241
0. CC
He AO
GLa0
204
OuOF
O/Ol
HOAQ
00
2.' O['

IDENT

*
* BUFFERS

*
BUFFER
DUMLLK

SRTMS52 750103 ASM PAGE

IN- AND OUTPUTBUFFER
DUMMY PARAMLTERULOCK FOR ACTIVAT

Xk XXX XXDUMMY TIMLERFINCT TOM® %5 %38 %% % %

STRTTI

XXX AREXRXXSYSTEM START=UP % %% %% %% %%

STRTST

STETTS

TSTPRG
RES 36
RES 2
RLS l6
HLT
RES 16
LK
DATA 3
ARXXXXXXRTESTPROGRANM % %% % % % % % %
RES 16
LQU *
MLK 8
DATA 0
DATA ('
DATA 0
DATA 0
DATA 0
DATA 0
DATA 1
DATA LCBl
LKM
DATA 14
LOK A2472
ST A2+ECBL1+4
LDK ATs2
LDKL AbHyECBI
LKHM
DATA 1
LDKL A84,ECBI1
LKH
DATA 2
LL A2+sECBl+6
ST A2+ECR2+4
LDKL ABsECB1
LKM
DATA 15
LDk Alsl
LDKL ABsyECB2
Lk

SAVE AREA
ENTRY FROM DISPATCHER

SAVE AREA
NOTHING TO DO
EXIT

SAVE AREA

ENTRY FR0OM DISPATCHER
CHECK TXAP=-ACTION AND SIMULATION

AT+ ATTACH INPUT DEVICE
A8y AD FILE CODE

SET FEQeLENGTH IN
TO ECB IMPUTPEVICE

STANCARD READ

WAIT ON INPUT FINISHED

TRANSFER EFF4LENGTH OF INPUT
TO REQe LENGTH OUTPUT
DETACH INPUT DEVICE

ATTACH JUTPUT DEVICE
ADDRESS FILE cCooC



Loovo LGL z2z2ob

28-6z9 °1a

18

00V

00lle
00117
0011w

Oully
60120

0o1e1

0017¢
Colzs
001¢c4

001¢Y
Colee
0017
001cu
00lcly
001350
00131
COlse
00133
00134
00135
0013c
colavr
GCl3a
Col3y
00140
0014l
COl4e

COl43
U0lag
0014

0oulao

00lav
00l4b

012¢

0124
0l12¢
olet

013¢
0132
0134
013¢
013y,
013
013¢

013L

Dl4u
Cla,

0144
ulag
Olag
Glah

0¢0E
0705
U('AO
0u08
2:04
0001
50AOQ
00,08
204
00,02
G AO
0008
2,064
0GOF
2+04
0003

813F
82 3F
$33F
843F
84 3F
8¢ 3F
873F
suLF
2:0F
2¢: 40
8120
0400
BsuAO
oehe
2; 04
0u0C
Bt 20
600

K

IDENT  TSTPRG _ SRTM52 750103 ASM PAGE

DATA 14 :
LUK K148 BASIC WRITE
LDKL ABECB2
LKM
DATA 1- C _ ,
LOKL Aty ECB2 WAIT ON OUTPUT FINISHED
LKH
DATA 2
LDKL A8V ECB2 ADDRESS FILE CODE
LKM
DATA 15 - DETACH DUTPUT DEVICE
LKH EXIT TESTPROGRAM
DATA 3

*

#xxnrxkxxR INTERRUPT FROM CONTROL PANEL %%%%%% %X % )

. .

I:cp STR Al,Al5 SAVE Al-A8 IN STACK
STR A2+ALS

) STR A3sAl5 o _

STR A4 4A15 _
STR A5,AL5
STR A6+ALS ~
STR ATsAlS5 L _ ) o e IR
STR AbsALS
RIT /OF _ RESET INTERRUPT LINE
END
LOKL A7 yNAMTS AT:= ADDRe NAME TESTPROGRe
LDKL At s DUMBLK A8:= ADCRe. DUMMY PAR, BLOCK (COMP .
LKM
DATA 12 ACTIVATE TESTPROGRAM
AbL M:D1SP GO TC DISPATCHER

x END OF TSTPRG .
END

4



Loo¥o LGL zzot

¢g-6z9 *14

c8

00U IDENT TSTPRG
SYMBOL TACLE
LUFFLK ©0OlC B DUMLELK 0058 R  ECBI
piCP 0l2e R M:iDISP X  NAMTS
STRTST 0090 B STRTTL 007C R STRTTS
ASS LR} o 00000

of

PiseG CLARSLD TIME: 0CtH=01M=01S=180MS=-

Kkt /0

LAoLL = 1DSGUrL DATEC = 74/11/13

ASkm TSTTI

DAIL 7% /01 sC6  TIiE 09H=20M=225-

LALEL = IDSGOr: DATE = 74/11/13

R ECB2

X
R

PACK NBR

PACK NBR

PCTTS

SRTM52

0008

008

008

750103 ASM PAGE

SRTM52

SRTM52



12.2 Example of user program using the SRTM with timerfunctions.

83
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L1000 LGL 220¥

ée=-629 T4

0ov

[VIOIVIVI)
000u1l
onou,
00003
00004
GO0uUY
000uL
00067
CoOVve
COuGYy
conio
coonll
0001 ¢
Coul3
C0014
00015
0001eo
00917
0001
0001LYy
Cc0ncu
009021
000¢¢
C09223

ok % %k ok %k %k X Xk % ¥ X % X %k % Xk %k *k Xk X % Xk

IDENT

TSTT1

IDENT

CATEGORY

AUTHOR

PROGRAMMER

COMP+CONF

SUMMARY

SRTM52 750103

TSTTI SRTMS2 750103

STANDARD APELDOORN SOF TWARE

NeVe PHILIPS GLOEILAMPENFABRIEKEN PeleTe=IeDeSe

DeMeGe BOS

P852

EXAMPLE TIMER=-FUNCTION USE

ASM PAGE

ASM 05

1



LOOYO LGL 2z20¥

98-629 °T4

4

00u

00V

ocues
GO0ct
oousT
GNO L
000y
Lo 30

Cud3l-

GV 3¢
D PE)
CO034
003y
000 3¢
o037
UON3c
GO0 Yy
00040
00041
C00ne
CO043
00044
00044y
0004,
0004t
CODuabL
0004y
000vU
cndsl
00052
Cuusv3
G004
GI05Y
CO0Ye
coouwt
0009
000y
000U
CGaul
00 ¢
GO0 3
CCOc4
SIVIVIo)
Oudee
oove
CO0VGe
000uy
Cooro
0oorl
Coll¢

conu
0002

-000¢

C00¢

600y
COCA
U(ll(‘
Oo0lg

ool
COLA
Golc

aolL
(VIOPYV
02z
uig

Cu05
0608
0u1l0
0,00
0.'0A
2020

2030A
0,00

8¢,A0

IDENT TSTTI

EJECT

SRTM52 750103 , ASM PAGE

THIS 1S A TLSTPROGRAM FOR THE TIMER FUNCTION OF SKRTM.
OiiCE STARTED BY CONTROL PANEL INTERRUPT, TIME AND DATE

33 3 3 3K I K H X KKK I I K I KA K I I I KKK I I I I K I IR

*
*
*
* ARL PRINTED EACH 10 SUCONDS ON ASR,
* THIS CYCLE IS ENLLD AFTER ANOTHER CP=INTERRUPT,
*
*
* ENTRY POINTS
*
ENTRY STRTST
ENTRY STRTTS
ENTRY 1:CP
*
* EXTERNAL DECLARED LARELS
*
EXTRN PCTTS
EXTRM NAMTS
EXTRN M:DISP
EXTRN UIINTI
EXTRN BINZ2AS
EXTRN H:TIME
LXTRN ti:TIME
EXTRN SITIMLE
EXTRN w:DAY
EXTRN WiMONT
: EXTRN WiYEAR
*

* OUTPUT DEVICE SPECIFICATION
*

ECEQUT DATA 05
DATA BUFFER
DATA 16
. DATA 4]
* OUTPUT BUFFER
EUFFER DATA /UDOA
TIML RES 3
DATA /72020
DATE RES 3
* VARIAULE FIELD
PARLLK OATA /<00A
DATA 0
CONSW RLS 1
AXUXXARXXSYSTEM START=UP %% %%% %%
RES 1
Al4STK RLS 1
RLS 16

STRTST LCKL Al4sAl4STK

CRs LF
TWO SPACES
TIMERNOe= 235 INTERVAL = 10

OFFSET = 0
CONNECT/DISCONNECT TIMER SWITCH

Al14=STACK
SAVE AREA



LOOYO LGL 220¥

L8=Gz29 °1q

3

00v

00073
00074

00075
conte

coorr

0007%
C007y
GuoOLo
ooocel
U00u2
000u3
G004
000w
000s6
G007
CO0uu
000uYy

Co04yv
00091

000y¢
00093

CO0Yy4
000YY

C00ve6
C00y7

0009t
000YY

00100
Golul
001G¢
C0103
001us

onluy

0044
0G4¢
004
Q04 A
004
004t
V05U

vb5¢2
0054
005¢
005¢

GOSA

COTA
007C
007t
0080
00b¢
0GBy
(S 021t
ocsu
[BIEXYS
oeeC
VoL
[e168°7%}
G052
0094
0090
009
00yr
009%C
009L
GOAC
OUAZ
00Ny
UOAL
COAL
JGHAA
00AC
OGAT
00i:u
OCi 2
GOLy

0020
FoAl
0!‘,:‘)2
FeAl
0000
2; 04
0003

0101
ylal
QulcC
Fi3A

8140
0¢00
1118
F7A1
0000
841
0CO0A
8140
0u00
113C
Fral
0u00
824l
000C
8140
0000
113C
F7A1
0000
geal
ouor
6140
G 00
g141
0212
8140
0¢.00
gl14al
0cla
ula

IDENT TSTTI

CF Al4sU:INTS
CF Al4sUsINTI
LKM

DATA 3

xR XXX XXTESTPROGRANM® X %3 % %% % %

*

* INITIALISATION TESTPROGRAM
*

L:INnTS LDK Alsl
ST Al yCONSW
RTN Als

Cx

* SAVE AREA TESTPROGRAM
*
RES 16

* THIS IS THE ENTRY FROM DISPATCHER

STRTTS LD AlsH:TIME
ADK Aly2¢4
CF A15sBIN2AS
ST A2, TIME
LD Al W MITIME
ADK Al 60
CF Al5sBIN2AS
ST A2+ TIME+2
LD AlsS:ITIME
ADK Al+60 .
CF A15+sBIN2AS
ST A24TINE+4
LL Al yw:YEAR
ST AlsDATE
LD Alsw:MONT
ST Al +DATE+2
LD Al swiDAY

SRTM52

750103

INITIALIZE TESTPROGRAM

INITIALIZE TIMER

EXIT SYSTEM START=UP

SET CONNECT SWITCH

RETURN TO SYSTEM START=-UP

CONVERT HOURS TO ASCII

CONVERT MINUTES TO ASCII

CONVERT SECONDS TO ASCII

STORE DATE IN OUTPUT BUFFER

ASM PAGE



Loovo LGL zzotb

88-G29 °Ta

L8

0ov

G0o100

colL07
ooloe

00109

Col10

cclll

0011
Oulls
00114
0011%

0obe
QoL
00UA
0oL
0ot

Lo

00Cy
00Cs
S0Ce
GoCe

nuCs
occe
ooCL
cobo

ocoo
Blel
0¢gle
0705
BUAD
ULoo
2t 04
0r:01
8 RO
000
2L 04
0002
2404
003

ST

LDK
LOKL

LKM
DATA
LDKL

LKM
DATA
LKM
DATA

Al +DATE+4
A7y5
A8 »ECBOUT

1
A8.ECBOUT

SRTM52 750103

BASIC WRITE
WAIT ON OUTPUT FINISHED

EXIT TESTPROGRAM

ASM PAGE



LOOY0 LGL 220t

68-629

88

00u

001lle

00117
00110
0011y
CulcoL
00121
0012

00le2s’

Colea
(6100 P2
tulle
0d1z¢
COlc¢u
CUley
Go1l30v
00131

ogl32
cnl33
00134

00135
00136

00137
0013y
00139
00lau

Qul«l
00142
00143

00144
GOlab
00lace
COlav

C0l4wb
COlay

oobz
U0L4
000
GOl
COLA
b
oot
QOLC
GCEZ
00E4
OO0Le
I &S
UOL A
ooLc
00LE
OOk G
Q0F2
COF4
0GF ¢
QOFL
OUFA
GOFC
GOFY
01CC
0100
104
C10c
Ul0e

0107

010¢
010cC
vllu
ull2
D114
0l1l¢

813F
823F
833F
843F
3% 3F
8030
673F
8uLF
2: UF
2:40
8140
0n1C
Scla
0100
8141l
oCl1C
8720
0eoo
BUAO
ouls
21064
OCOA
5114
#140
ocle
3¢6C
84
8720
0:00
814l
o¢lcC
2: 04
ocop
b1 20
0u00

IDENT

*

EJECT

TSTTI

SRTM52 750103 , ASM PAGE

*xxxxx k%% INTERRUPT FROM CONTROL PANEL %% %% %% %% % % X %

*
1:CP

DISCON

EXIT

* [ND OF

£ou
STR
STR
STR
STR
STR
STR
STR
STR
RIT
ENG
LC

RF (G)
LDK
ST

LDKL
LDKL

LKM
DATA
RF
LD

SRL
LDR
LDKL

ST
LKM
DATA
AL

TSTTI
END

*
AlsAlS5
A24+A15
A3,Al15
A4sALlS
AbY4AlS
A6sAlY
ATsAlS
AByAlS
/GF

Al s CONSW
DISCON
Als0

Al +CONSW
AT sNAIMTS
A8 yPARBLK
10

EXIT
AlsPARBLK
Alsl2
AbsAl

AT yNAMTS
A7+COMNSW

11
MiDISP

SAVE Al-A8

RESET INTERRUPT LINE

CHECK IF CONNECT TIMER TO BE DONE
NO

YES

SET SWITCH TO DISCONNNECT

A7:= ADDR PROGRAMNAME IN PCT

AB:= ADDRe PAR.SLOCK TIMING

CONNECT TIMER MONITOR REQUEST
ELIMINATE TIMERNOe FROM PAR.BLK
A8:= TIMERKO.

A7:= ADDR PROGRAMNAME IN PCT
SET SWITCH TO COHNNECT

DISCCNNECT TIMER MONITOR REQUEST
GO TO DISPATCHER



Loovo LGL zZzo¥

06=G29 °*1q

68

00u

AL4STK
vATE

heTIL
NWAMT D
STRTOT
uelilly

ot

PG LLAPSLL TIME:

Kbt /0
LALLL =
ASU /LUy
BYL

balL 15

SYMbOL TAELE

0020 R
00le R
X

X

G044 R
005 R
55 LR

105006
Y10

/0l /00

BIN2AS
DISCON
[:CP
ParbBLK
STRTTS
W:UAY

000

IDENT TSTTI

0100
oub2
0cl8
007A

00

BUFFER
ECBGUT
M:DISP
PCTTS
TIME
WIMONT

X XD DX

O0H=01M=055=100MS=-

DATE =

74/11/13

TIN'L O9H=24M=225=

0008
0000

000A

SRTMS2

R CONSwW 001C
R EXIT Olle
X MITIME
X SITIME
R UIINTI
X W:YEAR

PACK NBR = 008

750103

MX XX VDD

SRTMS5¢

ASM PAGE



Comment Sheet
5122 991 27351

P8OOM Programmer's Guide 1 - Volume V: SRTM

.
"
)
n
s
o
-~
+
0]
M &
3 5
g n
=]
= H
+ o
=] ()
) o [0)]
2 8 S 2 =
I 3] ) [oH [
() [oN I\ H ) m
g g o) o] —
L [®) [ Ll ) o
= | &) A < E [ &]

T o ————————————— ———— " t— — T —— —— T — —— - — — — - —— ——— — —— — - — — - — G G - S = = S - S — - —— S ——— T — — S S —— S ——— — - - — - - — - - -



PHILIPS DATA SYSTEMS B.V.

MARKETING GROUP SMALL COMPUTERS
P.O. Box 245, Apeldoorn, The Netherlands
Phone: 055-230123; telex: 49142

For further details contact the above address or:

EUROPE Western Germany
Philips GmbH-Eiserfeld

Sweden Bereich Prozessrechner
Svenska AB Philips Munsterstrasse 330
Data Systems 4 Dusseldorf 30
Minidatorer Tel. 0211 631064
Rissneleden 16
Fack Héhenstrasse 17
172 07 Sundbyberg 7012 Fellbach bei Stuttgart
Tel. 08 830300 Tel. 0711 523081
Denmark Austria
Philips Data Systems A/S Osterreichische Philips GmbH
Prags Boulevard 80 Industrie Elektronik
2300 Kebenhavn S Breitenfurterstrasse 219
Tel. 0127 2222 1230 Wien
Tel. 0222 831501
Norway
Norsk A/S Philips Italy
Data Systems Division Philips s.p.a.
Nils Hansens vei 2 Sezione P.I.T.
P.O. Box 5040 Via Elvezia 2
Oslo 6 20052 Monza
Tel. 02 679380 Tel. 04 361441
Finland Switzerland
OY Philips AB Phlllps AG Data Systems
Department Data Systems Blnzstrf\gse 18
Kaivokatu 8 8027 Zurich
Tel. 01 442211
P.O. Box 10255
Helsinki 10
Tel. 90 17271 Great Britain
Philips Data Systems
S Elektra House
Belgium 2 Bergholt Road
Philips Data Systems SA Colchester
Marketing Group CO04-5AA Essex
Small Computers Tel. 206 5115
Anspachlaan 1
e The Netherlands
Philips Nederland B.V.
Professionele
France Produkten en Systemen
Philips Data Systems Boschdijk 525
Département Mini-ordinateurs Eindhoven
5 Square Max-Hymans Tel. 040 782953
75015 Paris 15 788325

Tel. 01 734 7759

Spain

Philips Ibérica S.A.E.
Grupo Instrumentacion
Martinez Villergas 2
Madrid 27

Tel. 091 4042200

FAR EAST

Japan

Nihon Philips Corporation
P.O. Box 13

World Trade Centre
Hamamatsu-cho, Minato-ku
Tokyo 105

Tel. 03 435 5211

NORTH AMERICA

U.S.A.

North American Philips Corp.
Dept. 007

100 East 42nd Street

New York N.Y. 10017

Tel. 212 697 3600

Canada

Philips Electronics
Industries Ltd.
Telecommunication Division
1001, Ellesmere Road
Scarborough 706

Ontario

Tel. 416 7521980



