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Preface 

This handbook is part of the set of PB00M manuals for the standard 

papertape-oriented software: 

PBO0M Programmer's Guide 1 - Volume I: B0M 5122 991 2732X 

PB00M Programmer's Guide 1 - Volume III: s/w Proc. 5122 991 2733X 

PB00M Programmer's Guide 1 - Volume IV: BRTM 5122 991 2734X 

PB00M Programner's Guide 1 + 2 - Volume II: In~tr. 5122 991 2738X 

PB00M Programmer's Reference Data 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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1. INTRODUCTION 

1.1 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 SRTX is suitable for dedicated computer applications 

requiring a small a.nd fast monitor. 

The SRTJI ia 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, 

diac 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-entr&ncy of subroutines. 

5. recording the status of each program and 

providing re-entry to intermediate p o ints 

in interrupted or suspended pro grams. 

6. for communication purpo ses between user 

tasks and the monit or, several socalled 

Monitor Requests are present. 

7. Repetitive or single activation of user tasks 

at specified time-intervals. 

8. Updating of time and date. 

l 
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1.2 Softvare_Kodulariti 

In order to fit with different configurations, 

SRTM has been built in such a manner as to make 

it a■ modular aa poa ■ible. 

That ■ean■ , parts of it can easily be cancelled 

at configuration time, depending on the needs. 

Configuration i ■ done on object level, supposing 

u■er defined table■ have already been assembled. 

2 
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2. FUNCTIONAL CHARACTERISTICS 

Priori tl qst em 

The priority system is based on a 6 4 level structure. These 

priority levels are subdivided as follows: 

1. levels Oto 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 

a■ follows: 

48 is the standard system level 

- 50 to 63 are levels assigned to 

- to be compatible with the BRTM, 

49 i ■ forbidden. 

of the monitor 

user tasks 

the use of level 

The higher the level nuaber, the lower its priority, i.e. 

level O has the highest, 63 the lowest priority. From this 

it follows that the hardware interrupt always has priority 

over software level ■ • 

Prograa■ executed on a ■ortware priority level a.re named: 

•on-Interrupt Mode Program■ (NIM-). 

2.1.1 Kardware_Interrupt_Line■ 

To the■• line ■ (memory location■ /o through /51) routine■ 

are connected which are required to service internal or ex­

ternal hardware interrupts, ■uch as from power failure, real 

tia• clock, peripheral devices, etc. 

~h••• routine■, 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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2.1.2 Softvare_Prioriti_Levels 

This part of the priority system permits multi-tasking. The 

priority levela 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. 

2. 2 Di ■fat cher 

Reque ■t• for activation of a program are handled by the dis­

patcher, a monitor part (on level 48) which divides the central 

proce ■■or ti■• ■o a• to start program according to priority. 

The di ■patcher can only be entered from IM programs. 

Apart froa the IM-part ■ of the various r/o drivers, 

entri•• will only be made from the LIM interrupt handling 

prograa. 

The di ■patcher inve ■tigatea which program ha• to be started 

next. Thi ■ will be either the interrupted one, or in ca•• 

the interrupted prograa ran on a ■oftvare level, a prograa 

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

To be ■tarted by the di ■patoher, a prograa mu■t be connected 

to a level. It can be activated in one of the following 

tvo V&78l 

1. by an interrupt, for an interrupt level 

2. by an activate aonitor request for a software 

priority level 

Since there are several tasks running concurrently, a program 

•••••• through various states: 

1. inactive 

2. active 

4 

connected to a level but not having 

been request ed. 

the program ha• been requested and 

has not been terminated. 
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J. wait for execution 

4. wait for an event 

2.4 Wait for an event 

the program is ready to use ·central 

processor time when it has priorit y . 

the program g ives up contro l 

voluntarily. The pr ogram has requested 

an external event (I/0) and waits for 

its occurence or waits for the com­

pletion of a user event. 

A running program can request the monitor t o initiate r/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 ia put into the "Wait for an event" state and the 

prograa will not be restarted before these results are available; 

central proce■sor control is then given to a program of a lower 

priority. 

A proKI'am c&n al ■o wait for the completion of & users event. 

In that ca■ e a u■er program i ■ responsible for completing the 

event on which other prograaa are waiting. 

I/0 operation■ are not permitted directly to the user program 

but they can be initiated through a request to the monitor 

for peripheral units. r/o modules and tables have been filled 

up in■ide the monitor at generation time. 

There are two kinda of r/o requests: 

1. Ba■ic I/0 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 

■ignala. 

2. Standard ASCII r/o request: some facilities are available, 

such as error control characters. There is a character 

checking for end of data and the characters are st ored 

7 by 7 bits, two characters per word. 

5 
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2.6 Attac~Detach_device 

By means of this monitor request a prog ram running at any 

software level can reserve the use of the specified device 

to itself; in that case no other program can perform any 

r/o operations on this device, provided that the other 

program is also fitted with an at,tach, which i s 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 

priority. 

6 
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2.7.1 Time-intervals 

The term 11 timer 11 ref ers t o the var i ous ti me- i nterv a l s o n which 

software level pro gram s can b e activated by this modu le. 

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 204 7 counts, so that the maximum time 

interval is 2047 hours. 

2.7.2 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: 

basic time-interval 

name of the program to be connected 

offset, i.e. time between connection and first 

activation 

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

2.7.3 Disconnection from a time-interval 

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

can be removed from the time-interval ag ain. 

2. 7 .4 One-shot . 

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

expiration of the offset. 

2.7. 5 Time updating 

Each second the binary represe ntat io n of t h e ti me (seco nds, 

minutes and hours) is updated. Th ese val u es can be obt a in ed 

via external declarati onu . 

7 
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2.7.6 Date updating 

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

be done. 

2.7.7 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. 

8 
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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 monit or configuration and the 

use of usertask-monitor interfaces (i.e. Monitor Requests). 

See therefore chapters 4 and 6. 

When an interrupt signal is raised, an automatic link is 

performed through one of the locations in: 

3.1.1 The_Interrupt_linka~e_table 

This table has to be loaded absolutely from loc. /o to /5E. 
It has to contain the sta.rt&ddresses of the IM programs 

connected to the various interrupt levels. Location /o 
represents level 0, the other ones are successive. 

The table a• it has been constructed now can be updated 

according to hardware specifications (see configuration 6.1 ). 

3.1.2 Stack Overflow 

When an interrupt is raised, program counter, PSW and 

regiaters A1-A8 are stored in stack -A15. If thi ■ stack 

area ia not big enough, an interrupt will be raised as soon 

as the staokpointer A15 exceeds the last location, i.e. 

/100. This interrupt is connected to the same line as the 

internal LJQ(. In the IM-program connected to this line, 

the stack overflow interrupt will cause a HLT. 

9 
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-In IM-programs only registers A1 to AS 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). 

Schematics IsPFAR interrupt linkage table (T:INT) 

IsLKM 

IsRTC 

IsUSER 

T 

~.1.4 Non-wired instruction ---------------------

J 

IsUSER 

eave in stack 
reg. A1 - AS 

IM­
Program 

body 

clear schedule 
label parameter 

(A6:= 0) 

MsDISP 

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

action is started. This actions 

- does not bother aboutv inhibit mode 

- has hi~her priority than any level 

- stores P and PSW in A15-etack 

- does not change level in PL-register 

- puts CPU in inhibit mode 

- performs indirect branch via loo. /7E to traproutine 

The traproutine eaves A1-A8 in A15-stack, checks stack over­

flow and prepares the parameters for the main simulation module 

labeled M:A00. 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 



3.1.5 Power_failure /_aut omatic_restart 

Hardware 

At po wer failure an interrupt is ra i sed o n line 0, the 

current PSW and PC are saved in s tack A1 5 and a link is 

performed via loc. /o. 
The last instruction of the f o llowing s oftware action will 

be a halt. 

The automatic restart option performs 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 bre&kpoint. 

It should be stressed that it is not possible to restart 

the system in auoh a way that the running r/o will con­

tinue from ita bre&kpoint too, for all controllers were 

re ■et at ma■ter clear. 

To avoid that programs, which requested r/o, will wait 

forever (r/o shall not be completed), it is necessary to 

perform a Reset Event for all requested r/o. 

Moreover the automatic restart program may set a flag in 

the ECB-statusword to tell the user program that r/o re­

quest has failed because of ·power-failure. Of course this 

requi res further action in the user program. 

Special precautions shall be taken that a driver is not 

restarted in a critical section. 

The restart measures s hall not b e performed than after 

switching to level 48. 

11 
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3.2 Software Level Programs 

3.2.1 Pro~ram_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: 

where 

word 0 

word 1 

word 2 

word 3 

word 0 

word 1 

word 2 

Program Name 

Start address 

Status 

Chaining link 

contains the program naae (2 ASCII char.) 

contain• the start-address of the program 

contains the program status 

0 1 2 15 

I A I R I w I 
active bit 

repeat bit 

wait bit ■ 

word 3 

bit 0 .. 1 progr&l'l in active state 

bit 1 :m 1 program requested in active 

state 

bits 2-15 = address of Event Control Block 

program in wait State 

contains a chaining link to the PCT of 

the next progr&IJI 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 

4022 151 04001 bl. 625-14 



3o2.2 Software Level Table 

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. 

- A Software Level Program shall be preceeded by a Sava 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 vill then be: 

start ■ave area prograa counter 

PSW 

A1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

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/0 
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 r/o completion before an Exit is done. 

13 
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Schematic 

Software Level Table 

( T : SLT) 

_ .... 

T 

program c ontrol table 

(PCT) 
--------t> 

PCT51 A 

PCTS1B 

C> 

PCTTI 

PCT51A 

---T 

p I 
I 

1 

S'l'RTP1 

( atat•a) 

PCT51:I 

p I 2 

SffTP2 

( a'\atua) 

PCT51 A 

Save area 

P1 

l 
STRTP 1 

Body of 
user progr. 

p 1 

EXIT 

14 

50 

51 

52 

. 

' 

2 programs 

> level 51 
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3.2.4 Use of Subroutines 

Subroutines may be called by using A1 5 as s tack-pointer, as 

well as any other re gister. However, in the latter case a 

separate stack shall be declared per soft~are level pro ~r a rn. ----------------------~---
It is not allowed that any other pr ogram uses the same 

stack. 

- If a subroutine contains a Wait Mo nit or Request , it i s f or­

bidden t o use A15 as stack-pointer. Another st ~ck ha s t o be 

declared, any register can serve as stack-po i nter (see pre­

vious point). 

Re-entrant Subroutines 

Subroutines are re-entrant if: 

a) for intermediate data storag e 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 Timer structure 

Schedulin4 

The timerfunction itself (activati o n 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 HTC-interrupt. 

3.3.2 Timer-items 

Each basic time interval has at fts disposal an itembuffer, 

in which the timer-item is stored at the moment a connection 

is done. 

One timer-item consi s ts of : 

indication of program to be activated when time is 

due, 

offset (no. of counts after which the specified pro­

gram is activated for t h e first time), 

interval (no . of counts between two activationa). 

3.3.3 Itembuffer identification block 

An itembuffer is identified by its start- and end-addre ■a in 

the itembuffer identification block. In this block start- and 

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

3.3.4 Time-updatinJ 

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 negativ e number o f counts before an inter­

val is expirated. The counter is incremented from negative 

preset towards zero. 

16 

40 22 15 1 04 00 1 bl . 625-1 8 



3. 3.5 TABLE FORMATS 

- ITEMBUFFER IDENTIFICAT I ON BLOCK 

T:TIIB 

I 

I 
I 
I 
I 

::!: 

startaddr. itembuf 
e nct a ctctr. l 1; em DUI 

.l 
I 

...L -

i dent ification o f it em­
buffer RTC-interrupt 

ident ification of itc~­
buf fe r stand . pulse r ate 

if start-addr. zero, then timer a bsent 

- ITEMBUFFER 

START ADDRE SS 

END ADDRES S 

I 
I 
I 

~ 

I 

addr .progr••-• in PCT r, 

offset (n•£•c ounts) 
, 

interval (neg .counts) 
I• 

..L--,-
I 
I 

11 

- TIMER IN'l'ERVALS 

C 
T 
B 

A 

s 

M 

H 

TIME 
CPLS 
TIME 

TIME 

TIME 

TIME 

TIME 

counter 
preaet 
counter 

-5 
count er 

-10 
counter 

-60 
counter 

-bO 
counter 

-24 

17 

1 
} 
} 
} 
}· 

i f z ero, then pos. free 
i t em 1 

i tern n 

interval RTC 

interval 20 msec 

int erval 100 msec 

int erval 1 sec 

int erval 1 minut e 

interval hour 

4 0 22 15 1 0 4 001 bl . 625-1 9 



3.3.6 Date-updatiy . 

In an optional routine the date is updated. 

Thia routine will be entered once a day. 

The binary counts of day, month and year (to be initialized 

via the externala Cs DAY, C: ~NT and C: YEAR) are updated. 

Hereafter the binary value■ which have been changed, are 

tran■coded to 2 ASCII. --character ■ (obtainable via the externals 

W s DAY, W s MONT and W: YEAR). 

18 
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MONITOR REQUESTS 

Monitor requests are performed by the user program through 

a link to monitor (LJCM) instruction. The nature of the re­

queated function is specified by the word following the LKM, 

which ia 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. 

'l'he other ones are only allowed i .n Software Level Programs. 

4.1. .lctivate_a_pro~ain . . 

J.l'ormat LDICL 

LDICL 

LIO( 

A7, PRNAME 

A8, DUMMY 

D.lTA 12 

PRBAD point ■ to the naae in the PCT of the program to be 

activated. Re~i•ter .18 points to a dummy parameter block 

of 2 vord■ to be coapatible with BRTM. Thia request can be 

■ad• by a prograa running at any level, to activate a aoft­

vare level prograa. Depending on their priority level ■, 

both the calling and activated program may be processed con­

currently. If the program i ■ already active the request i ■ 

recorded in the status word {repeat bit). In ca•• more re­

que■t• occur only the first one is taken into account. 

Poraat LO 

DATA 3 

Thia request is used to specify the end of a software level 

progr&11. 

19 
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If another activation request is recorded for this pro gram 

(repeat bit) the pro gram remains active. otherwise, the 

program becomes inactive, central processor control is given 

to the next active progra.m on the same level. If no other 

program on this level is active, control is given to the 

next 1 evel. 

Wait for an event 

format LDKL 

LKM 

DATA 

where ECBADR gives 

(see r/o request). 

bit. If thia bit is 

A8, ECBADR 

2 

the address of the Event Control Block 

'l'he first bit of the ECB is the event 

set to 1 ' the event haa been completed. 

This request causes a program to stop and wait for the 

completion of an event (I/0 or user ). If the event has 

occurred, the program ia continued. If the event has not 

occurred the prograa ia put in wait state, to be restarted 

when the event has occurred. Control ia given to the next 

active prograa on the aaae level. See alao 4.7. 

format LDI 

LDll 

LDI 

A.7, 1 

AB, DEVBLI 

D.A.'1'.l 14 

A7 should be loaded with constant "1" for compatabili ty 

reaaona. 

DEVBLI point ■ 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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If the device requested for has already been attached 

(which is indicated by bit 0 = 0 in the attach-word o f 

the DWT), the requesting pro gram is put in wait state. 

This wait is performed on the just mentioned bit. 

If the device is detached, the hi gh est level program 

waiting for it will have control . 

Att: If one of the ASH-functi ons (keyb oard, reader, punch) 

is to be attached, all 3 functions should be attached, 

for they are all performed on the same device. 

4.5 Detach_a_device_from_a_pro~am 

format LDKL 

LKM 

A8, DEVBLK 

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 throug h an attach re­

quest, is detached from a pro gram. 

format LDK 

LDKL 

LKM 

A7, ORDER 

A8 , ECBADR 

DATA 1 

Through this request the user can ask the system to start 

a certain I/0 operation on a peripheral device. The para­

meter in the A? regi ster has the f o llowing meaning : 

21 
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ORDER specifies which r/o function is requP- s ted , by g iving 

one of the followin g combinations of 2 h e xade c ima l di Gits: 

01 basic read 

02 standard read 

05 basic write 

For each of these request orders, the following specific 

information applies to the vari ous peripheral devices: 

1. Basic read (01) 

operators' typewriter: all characters are entered on 8 

bits until the requested length 

is reached. 

ASR tape reader 

high speed reader 

2. ■t&ndard read (02} 

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 t&pe 

is encountered. 

operator ■ ' typewriter: ASCII characters are entered on 7 

bits, with the following special 

features: 

the special characters, coded 

from X 1 0 1 t o X 1 1F 1 are ignored 

- the code X1 7F' (rub-out) is ignored 

- code X'SF' (+-)can be used to 

delete the proceding character. 

If more +- are used consecut i­

vely, an equal number of prece­

ding characters will be deleted 

c ode X1 5E' ( f) is u sed t o delet e 

the line preceding it, up t o the 

next carriag e ret ur n . 

- for reasons of compatabil ity with 

BRTM, input character "\" shall 

not be used. 

22 
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- all characters entered aboYe the 

req. length are ignored. 

c ode X1 0D' ( car ri a g e re t urn) i n­

di cat es e nd o f b l ock . I t is t h e 

last c haracter t o b e e n t e red . 

It i s not transmitted t o the 

user s ' buffer. 

ASH tape read er For ASII characters, t h e same 

features appl y as for t h e key ­

board. The co de f or carriag e 

return must be preceed ed b y the 

code X-off. 

high speed reader same as for ASR tape reader. 

3. Basic write (05) 
operators• typewr i ter: all characters are output without 

check ing or special features. 

ASR tape punch 

high speed punch 

same as for printed output. 

same as for ASR tape punch. 

4.6.1 The Event Control Block (of which the address must have been 

loaded in the A8 register) has the following format: 

word 0 

0 1 8 15 

-E file code 0 

buf f eraddress 1 

required 1 ength 2 

effective length 3 

■tatus (dummy) 4 

tab.table addr. (dummy ) 5 

bit O = 1 end of oper a t io n has occurred fo r this 

ECB ( event b i t) , 

b i t 8 - 15 = file code. 

file codes are assi gn ed to the vario u s d evices t o p r o­

vide for d ist i ngui sh i ng a nd a ddr ess ing t h em ( s ee 4 . 6 .2 ) . 
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word 1 

wo r d 2 

wor d 3 

addres s of th e u s e r buf fer . 

req u ested le n0th to be r ead o r wr i tten ( i n c har a ct er s ) 

effe ctiv e l en gth wh i ch ha s been tr ansmi tt ed ( i n 

char act cr s ) 

word 4 statusb it s, dummy 

word 5 tabulation table a ddre ss , dummy 

Note: 1. A return t o the calling program wi l l b e made d i re c tl y 

after in i tiation of t h e devi c e. Th e us er pr ogram c an 

g ive a Wai t mon i t or request late r o n f or sy nchr oni­

sat i on. 

2. If the device is busy, the calling program i s auto­

matically put int o " Wait for an event" state, until 

the device is g iven free. Control is g iven t o the 

next active program on the same level. 

3. All ECB's should be declared in t h e memory part <1 6K. 

4.6.2 File Code& 

Thia is because at a Wait Monitor Request the ECB­

address is filled into the status-word of the calling 

pro gram, bits 2-15, after shifting this address one 

position to the right. 

The file code consists of two hexadecimal characters. 

It refers to a device via the: 

File Code Table 

This table connects a dev i ce wor k table ( i n fact a device) to 

each file code. The start-addresses of the DWT's h ave been placed 

in the file code table according to the c or r espondi ng f i le code. 
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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 
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4. 6. 3 Device Work Tab l e 

The start-addre ss o f eac h device wor k- table is ~iven by t h e 

file code in t h e first wor d o f the ECB , which is pointinc t o 

a locati on in t h e fi le code table . 

Layout: 

Wo rd 0 

Wo r d 1 

Wo rd 2 

Wo rd 3 

Word 4 

Word 5 

Word 6 

Word 7 

Word 8 

\ford 9 

Where: 

word 0 

wo rd 1 

word 2 

word 3 

wor d 4 

word 5 
word 6 

Devi ce name 

Activation d r i v er 

ECB- Addr ess 

Bufferpo inter 

Requested length 

Effective length 

Line Delete 
+ Order 

Character to 
output 

Co ntro ll er 
Status Address 

Attac h indicati on 

contains the device name (2 characters ASCII) 

contains the star t-addre ss of the driver 

contains t h e a ddr ess o f the event contro l b l o ck 

of the calline pr ogram 

contains the start - addre ss of the b uffer t o be handled 

c ontains the numb er o f char acte r s t o b e hu.nclle .l 

c o ntu.ins the number o f c'1ar c1cters whi ch ar e hanri led 

b it O = : line d elet e character has been ,::i v cn 

b its 13 - 15 : order of t~e Jev i ce- handlin ~ 

wo rd 7 c ont a i ns the n ext character to be oatpu t 
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word 8 contains the address of the cont r e llcr utat us-bl ock: 

0 1 15 

F stat u G 

DWT-address 

First blockword: 

bit 0 = 1 controller free 

= 0 controller busy 

bits 1 - 15: statusbits for reader handling 

Second blockword: 

DWT - addr. : address of the DWT operating now. 

word 9 bit O = 0 device attached 

= 1 device detached 

bits 1-15 PCT-address of program to which 

device has been attached. 
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4.7 Reset an event 

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 rea■ona. 
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4.8 Connect Ti~er 

format : LDKL A7, < a d dr. pro t;ramname i n PC'T' > 

LDKL AS , 
Lm 
~T.l 10 

< ;:iddr. par am et erb l od: > 

on return, .l7 -= O connection auooeeded 
connection not succeeded .l7 1 O 

4. 8.1 The para.meterblock has the f o llowing format: 

0 

0 

word 0 

1 r: 

NTIM INTERVAL word 0 

0 F F S E T word 1 

bit 0 

bits 1-3 

bits 5-15 

shall be zero f or compatibility reasons 

vith BRTM-timerfunction 

ti■ernumber, specifying the basic time 

interval in which counts of offset and 

interval a.re expressed (see 4. 8.2.) 

interval, specifying the number of 

counts in a basic time interval be­

tween two consequetive activations. 

word 1 : offaet, specifying the number of counts in a basic 

time interval before the first activation. 

4.8.2 The baaic ti9• intervals are coded as follows: 

standard non-stnd. 

0 RTC pulse rate (no. of cycles during 

20 msec) 

0 1 standard pulse rate (20 msec) 

1 2 100 rnsec 

2 3 1 second 

3 4 1 minute 

4 5 1 h our 
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4.8.3 The o ne-shot, performing a uni q u e act i v at i on of the specified 

pro gram, can be initi ated by setting : 

INTERVAL : = 0 

After expiration of the sp e ci f ied offset , th e pro gram is 

activated and removed from the timer. 

4.9 Disconnect Timer 

f ormat: LDKL A7, < addr . programname in PCT> 

LDKL A8 , < t imernumber > 

LKM 

DATA 11 

The timernumber shall be equal to t h e one wi t h wh ich t h e 

connection was done. On returns A7 = 0 di■oonnected 
A1 IO diaconneotion iapoasible 

Get time 

4.10.1 Preset 

The ab ~o l ute time in seconds, minute s and h ours shall be 

preset by f.i. a Keyboard Functi on . 

The synt ax shall b e like this format: 

ETL...J < hour >, < :,i nute>, < .J e cond > 

4.10.2 Get time 

4. 11 

The momentary abso lute time can be fetched at any moment, 

using the following external labels: 

s . TIME for complementary c ounts of seconds. . 
ab solute seconds : ( S:T!ME)+ 60 . 

M TIME for c omplementary counts of minutes. 

absolute minutes : (M:TIME)+ 60 . 

H TIME f or complementary count s of hour s. 

ab sol ute hours (H:TIME)+ 24 . 

Get date. 

4 . 11 • 1 Pres et. 

The date i n d ays , months and y ears shall be preset by f . i . a 

Keyboard Function. This functi o n has t o fill counters C: DAY , 

C:MONT and C:YEAR with the date o f y esterday and then call 

f o r the dat e- upda te routine M: DATE. 
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The syntax shall be like this format: 

ED 1....1 <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 ASCII characters for month-number 

W YEAR 2 ASCU . charact era for year-number. 
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INITIALISATION OF MONITOR AND USER TAJKS 

The Monitor is initialised by module M:INIT. 

To initialise the User Tasks, the s y stem st art- up i s 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 • 
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6. CONFIGURATION. 

To be as flexible as possible, the mon i tor has been sub­

divided in 3 1 modules. Each of thi s modules can either be 

updated or rejected according to the users' needs. 

If a module is rejected, it is a d·, · sable to satisfy the 

Linkage Edi tor by labeli n,; the n :.Lmc of t he rejected 

module to a dummy location. This locati o n can be physically 

the same for all rejected modules. 
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6 .1 Slstem_T ab l es 

I d entifier : T : 3Y 3 

I n t his module t h e f o ll o win g tab l es are inc l ud e d : 

6.1.1 I n terr upt Linkaee Table 

I d e n t i f i er T:INT 

This table ha s al r e a dy b ee n c onstruc ted f o r the s tandard 

interr upt 1 i n e s . 

6.1. 2 Software Level Table 

Identif i er T: SLT 

This t able shall b e mad e individual l y for each system, 

t alc i ng i nto ac co unt the fol lowing rules : 

- level 50 s hal l always b e u sed (fo r moni t o r initi alisati on 

purpoees). Standard : syst em start - up and tirner fun c ti o n. 

- startaddress shall be labeled by T: SLT, e ndaddress by T: SLTE, 

b o th lab els t o be d e c lared i n th e entry l ist, 

link a g es in t hi s table shall point t o t h e s tat u sword in the 

PCT of the SL-pr ogram (exter nal ), 

- if a level i s no t used , t h e l i nkage sh a l l b e z ero . 

6.1.3 Trap location and simulation st orage 

Identifier : T: SRA / T: SRV 

The linkag e table for simulati on (T: SRA) i s preceed ed by the 

trap location, which has been f ixed on lo c . /7E. 

Th e save area, used by the s i mul ati o n ma in module M:A00 , has 

a depth of two l evels (T:SVR). If more levels use s imu l a t ion , 

the save area can b e extend e d . Mind th e f o llo wi n g points : 

- save area shall b e e xtr act e d from it s posi t io n i n f r o nt o f 

the stack area and put e l s ewhere . 

The released posi tio ns have t o be f il led up b y a RE3 in­

struc t ion , i n o r d er to ho ld the stack ar ea in the r ight 

pl ac e . 

- st art add r es s shall be lebeled by T: JVR, t ablel en--;-th b,v 

L:T SVR. Th e se lab els shall b e d e c l a red in t h e e nt r y l i s t . 
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6.1.4 A15-stack Area 

Identifier: STB 

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

its endaddress has to be lac. /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. 
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6.2 Pro~ram_Control_Tables 

Identifier: T: PCT 

For each Software Level Program i n the system, a PCT shall 

be built. As has already been described ( 3 .2.1) one PCT 

consists of 

word 0 program name (2 ASCII - char) 

word 1 start-addr. pro 6r. (external) 

word 2 status 

word 3 chaining link 

The following rules hold 

- the start-address of the block c ontaining all PCT's 

shall be labeled by T: PCT, the end-address by T:PCTE. 

These labels shall also be declared in the entry list. 

- the label ■ on the programname and status-word shall be 

declared in the entry-list. 

- if the program is the last one on a level, its chaining 

link shall point to the first program on this level 

(closed loop). 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

word. 

6.3 File 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, point i ng t o the Device Wo rk 

Tables of the co rresponding dr i ver s shall b e declared in 

the external-list. 
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6.4 Device Work Tables. 

Identifier: D: WT 

The DWT 1 s for the standard drivers have already bee n made. 

The lay-out has been given in 4. 6 -3. If the block o f DWT I s 

has to be extended, mind the following points: 

contents of the DWT: 

word 0 

word 1 

device nameJ shall consist of 2 ASCII characters. 

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 1 not to be filled in. 

- ■tart-addres■ of the block of DWT's shall be labeled by 

D 1 WT, end-addre ■s by- D: W'l'EN. 

Both label• ■hall be declared in the entrylist. 

- atart-ad.dre ■ s of each DWT ■hall be labeled by the name 

used in the file code table. 

Th••• label• ■hall be declared in the entry list. 

ror each driver (controller) two more locations shall be re­

■erved to enable a check on controller free status. 

Por the ■tandard drivers the CSB 1 s have already been made. 

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

of CSB 1 s. Mind that: 

- the ■tart-address of the block of CBS 1 s shall be labeled 

by- C: BSTB, 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 IMT (word 8). This label shall be d eclared in 

the entry list. 

both reserved locations need to be filled in. 
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6. 6 Standard Read 

Ident ifier : A~CINP 

In case no standard read ( or der 2 ) is perf o r med in the system , 

the extension o f sub r outine INPUT, hand ling t he st andard read 

order : ASCINP, is obsolete and may no t be l oad ed . 

6.7 Timer fun c tion 

Before l o ad ing can be don e, the user has t o p rovide for: 

1 - the HTC-i nt errupt li nka g e. The l abel I: RTC shall be filled 

in the HTC- interrupt po siti on o f the interrupt linkag e t ab le 

T : INT. 

2 - the connection of the non- i nterrupt mode part of the t imer­

function t o a software level. 

This can be done by addi ng the PCT of the timerfuncti on to 

the PCT-pool and fill ing the PCT- address int o the software­

level table on the level-app r opri ate pos i tion. 

3 - for each basic time interval an itembuffer, reserving 3 lo­

cations for each item posit ion . 

4 - for each itembuffer an identification, specifying start­

and endaddress of the itembuffer . 

5 - the RTC-pulse rate (minus no. of cycles during 20 msec) in 

T : CPLS. 

~or the standard timerfunction, all these specif icat ions have 

already been made. 

This means that: 

1 HTC-interrupt is on level 2, 

2 - timer-function is on level 50 (chained to sy stem start-up), 

3 - 3 itempositions in each itembuffer, 

4 - all basic-time intervals have an itembuffer, 

5 RTC pulse rate is 20 msec (T: CPL S = -1 ). 

Specification: 1 to make in modul e: T INT 
2 T PCT 

T SLT 

3 T TAB 

4 T TAB 

5 T TAB 
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In case date-updating i s n o t required , t h e dummy date-update 

routine shall be selec ted from the ob ject library, in stead 

of the real update routine. 

SYSTEM GENERATION UNDER BOM 

To generate a Load Module, which c an be loaded by t he IPL, 

the following steps shall be made consecutively: 

7.1 Configurate and assemble all user Interrupt Mode Programs 

and Software Level Programs as to obtain the object tapes. 

7.2 Update ( i f necessary) the Monit or Tables and do an assembly 

as to obtain the object tapes. 

7.3 Perform a Link Editing b.m. o . utility program LKE. 

8. 

The object modules to be linked shall be selected from the 

object library tapes b.m. o . command S <symbol>. 

The first module to be included shall be T: SYS, as this 

shall be loaded from lac./ 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. 
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OBJECT LIBRARY 

The following survey of the SRTM is related to the object 

modules of the monitor. The sequence is the same as on the 

object library tape. 

T LKM, 

I TRAP, 

I PFAR, 

I LKM, 

M AOO, 

MPYMOD, 

DIVMOD, 

ADDMOD, 

DSUMOD, 

DSHMOD, 

MLDMST, 

M INIT, 

M DISP, 

)( : I~M, 

D RPTR, 

D RDTP, 

D RAS1 

D RAS2, 

D RAS3, 

I ASR, 

I NPUT, 

ASCINP, 

p TPUT, 

R TURN, 

M WAIT, 

M EXIT, 

M ACT, 

M ATDV, 

M DTDV, 

M RSEV, 

FINDWT, 

M TIMR, 

M CNTM, 

M DNTM, 

M DATE, 

M DATD, 

LKM linkage table 

trap action routine 

power failure/automatic restart 

LKM processor 

simulation instr. analysis 

simulation multiply 

aimulation divide 

aimulation double add 

simulation double subtract 

simulation double shift 

simulation multiple load/store 

monitor initialisation 

dispatcher 

I/0 request module 

driver PTR 

driver PTP 

driver ASH-keyboard 

driver ASR-reader 

driver ASR-punch 

IM ASR drivers 

basic input 

standard input 

basic output 

finish I/0 request 

wait MR 

exit MR 

activate MR 

attach devic e MR 

detach device MR 

reset event MR 

fi nd DWT t o file code 

timerfunction, I M and NIM part 

connect timer MR 

di sconnect timer MR 

date update r outine 

dummy " 
40 4022 15 1 04001 bl. 625 - 42 



10. 

10.1 

COMPATABILITY WITH OTHER MONITOR::; . 

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. 

10.2 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. 

10.3 FORTRAN , 

Programs written in Fortran cannot be executed with the SRTM, 

but require the BRTM or DRTM. 
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11. BLOCK DIAGR AM S 

11.1 Contents 

1. Contents 

2. Dispatcher 

3. Interrupt Handling LKM 

4. Acti vate Mon it or Request 

5. Exit Monitor Request 

6 . Wa i t Monitor Request 

7. Input/Output Monito r Reques t 

8 . Driver HSR 

9. Dr i ver HSP 

10. Driver ASR keyboard 

11. Driver ASR reader 

12. Driver ASR punch 

1 3. 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 

2) . Timer interrupt mode 

24. Timer non-interrupt mode 

25. Date update 

26. Connect Ti mer 

27. Disconnect Timer 
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2. DISPATCHER 

T:5LT Pc. T-"'bbR. 

M: DISP 

FET"CH FROM 

A15 :)r-"CK THE 

PSVII INT. Pl(06 . 

y 

~ 

~A'JE J)cT -

!\lYbR.. INTER­

~LJpTE'b 'PRO€,, 

ACTIV IF PRoe:,. 

Pc.T_ ~bt:,Q, AC.TI\IE. 'PR.o c. . 

- ~ -

N 

/a-vel 50 

/e"e/ Si 

-~ 

~&~£~------------]~ I eve I 63 
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N 

N 

STA~T AT 

tOP OF 

i: SL. T 

SAVc 

Pc.T _ AbbR. 

F"l~OM T:SL 1 

FF re: H srAT. 

WolQ.'D VIA Pc. 

FR.01'1 T:!:>LT 

L1NK -

IJ,JC. ~ (:MfiNt 

PD/NTE"R. TO 

T:SLT 

y 

44 

DI SPATCHER (CON .) 

y 

y 

CL.€AR 

\NA,,, 

6TI\Tu6 
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DISPATCHER (CON.) 

T"AIC/: PC. P!>W ANO 
J 

Af - A8 l"Q.01"1 

~TAt.K ""'I> ~ro"-f" 
lt\j 5,JII\V• .l\~f: .... 
,,.,,r. PIil o c;,,-. "I "'I 

~foA I!' RE'C.1~TE(S 

A'3-Af4 1N!.AVt. 
AlltfiA otr tNTCtq 
R.uPT"E'/J P1'o-

'- lt"M 

1 AM:E' PG ~NI) 

~•w FlfloM ~/Iii/ 
ARCA AC.T"Nf: 
/:>~o<,,RAf'f ANO 
STI::>IIE IN ~T"'-C I< 

R-ELDAb ~E<i~ 
A1 - A-1~ "'llo"1 
:!>11\\IE' ,111\~E:~ 
oP 11,c.r,vc 
PlftoC.A.A"1 

RTN A1S 

= 

45 

REt.o.l'\Z::, RE:-

6 1 ~ ri: R .S A 1 - A 8 
FR0"1 ~•ACK 

RTN A15" 
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DISPATCHER (CONT.) 
CONSTRUCTION SAVE AREA 

PSw 

4022 151 04001 bl. 625-48 



INTERRUPT HANDLING LKM 

£x1r: 

PP\Rlll'1E"TE:Q PoR LIC.M - PRoc.e:~':.0'2. 

P~RAHIE TER. FOR. LI< M - PRoc e:ssoR. 

PcT- Al>l:IR.£ S~ oF c ALL. 1N6 PR.o &RAM I~ PL ,?. ~<3 

A 7: P,'Hll\"1£"Tt---q_ F=o~ L.1<.M - PRocE: ::,!:,, o R ( urvc HAN6eb) 

A 8: P/1\RA,MwTER_ F!o~ LI< M _ PRo<.c5So I<?. {wNct-U~,f'J&Eb) 

!>AVE" -'\-I -Arc9 
1f\J 6rAo, AiS" 

FETCH P5vJ 

oF JNTERR.uPTE 

CALLIN(3 'PROe:-

A5: =o 

Ft:TC.H MONI -

roR... A.E~UE ~T 

fOEl<I T l FIE~ 

LJ PDAT £ C1' LL/~ 

PR01.:, . RF:rul?.N 

IN 5r,,c1< 1\(5' 

lbR.A N ,: ,-/ To 

Ll<.M - PR.oc.Eb:, . 

47 

HLT 

-"'s-: = Pc r-A,bDR. 
CALL INC.,. PA.06. 
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4. ACTIVATE MONITOR REQUEST 

Z aA o IF PL L.. -Li'3 

A.J; A'l>DRE~';, OF REQ UE5TED PRo(:,~AM NAM~ '3Lo£:.ic: 1 N Pc, T 

J.9: l)uMMY E'C.&-At)I)A.E!>~ (CoMP . RE~ -) 

M: Acr 

CAL.Cut.AT~ P.,.H 

PRoC:,R./1\M N/1\"1€ 

Pcr_)\l:)IHl. oF= 
.QEC\). PR,.o<,R.t\M 

48 

~c' 
R,EPEA, 

Btr 
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5. EXIT MONITOR REQUEST 

M: E x,r 

N 

5ro111.e:- bni>.R.r 
;1\1:>bA,. TO 

L.~~r F/1...Ll!;"l:) 

e.1..0.:;.ac. 11'.J 
~TA.::1< A-f> 

49 
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6. WAIT MONITOR REQUEST 

ENTRY: 

FltoM 

C.ONTR OL..L..ER. 

But:.y 

A5: 
AB: 

M: W,.._IC 

CALC.LJL..A.TE" RE 

TLJRN AbDAE"5~ 

WHaN WA.tr 
,= 11\JI/J hE"b 

.STORE 

RET'LJ~N Al:II)f 

IN ~TAC.IC.. 

(AB)/2 -
SrA.rw !l WOR.b 

IN -Pc.T 

Pc.r-Abl>R.e:~5 CAL.1..tNC:::, PR.oe:.RAM 

£CB-Al:>l:)Re:ss 

M: WAWI 
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7. I NPUT/O UTPUT MON I TOR REQUEST 

ENr~y : A5: 

A7: 

Per- ADOR.ii"5':> CALLIN'-=> PR.oGRAM 

OR.l:iER_ 

AB: Ee 8 - A J)l)IU: S,S 

M: 1¢1<"1 

Ferc.H c~B­
ADD"-1· h\Nt 

5AV€ A8 
(EC.8 -Al>D~-) 

AB: CONrRot. LE"~ 

~r~rc..1~ ADl:>R. . 

C L~AR. c.oNrll.. 
F'<,t£E e,,r I N 

CoNr/lloLL.~~ 

~ TA ru~ woR.ll 

CL CAR. I!!: Vt=/\/ 

P.,,r 1rv £c8D 

l>""r--1\D- cse.1 
Ece, _Al) _ Z>wr :1.. 

O~llER.. _ l>wr6 
f,uF- A[) - .bvvT J 

fl.E"~. L.TH - l),,.,T-'j 

o _l:>wTS 

P->RANC>t ro 
.bR.lve:Q. v •A 

bw• 

N 

51 

Ab: 

A 7: 
A 8 : 

M: WAIC. 

l:lwr-AbDR.£.SS 

otU>E'<. 

CS B _AllDA.E~S 
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8. DRIVER HSTI 

~ 

C Ii.I\ RAC. TEI< 

INrc~R.uPr 

C 10 6TJ'\ ~r 

J: P,Z 

6AVc Rt:<:, . A1-

/N ~rACK 

Ab:::,. 6TART 

A DD A.E" !, ~ :0 ""T 

SST 

/NR A.2. 

CF 

l;NPLJT 

C 1¢, HAL.T 

M! l>15P 

52 

= 

N 
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9. DRIVER HSP 

----S 

ll: R.PrP 

CF 

O;TPur 

M: 1)l6P 

I: PP 

SAY~ RE"tol~TEA~ 

A f-A8 IN ~TACK 

-'\b:= &,AQr 
At>bQ. bwr_ PP. 

ssr 

FE:TC.H Ctt,\RAc­
TE£~ FQOM I>w~ 

OT'<, 

CF= 

o:TPur 

53 

= 

N 

M: .Dt:,p 
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10. DRIVER ASR KEYBOARD 

.O:RAS1 

5,.r /NblcAnON 

No R~Al)£~ 

SrAl'tT IN 

C.0NrR01.. SrA­

ru~ F1lll'i»• l.voA.b 

= 

CF 

o :rPu, 

ourPur 
Mol>S: 

M:1:)16P 

54 

ENTQ.'( : Ab: 

Al: 
AB: 

hWT- A.l)DQ . 

o~.DE"I<. 

C~&- Al:>b~. 

STANl)AR.b/ OA.!>IC 

RE.Al:> 

INPWT 
MODE 
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11. DRIVER ASR READER 

l):R.A&2.. 

Se:r lNl>ICA-

1/0N ~•.I'\~ l" 

RcADc~ IN 

coNrQ. . !>rArv6 

F1R.6r WO~b 

INH 

c,<j, ourpur 

MOt:16: 

¢rR. X-ON 

c,cjJ HAL., 

EN8 

/VI: DISP 

55 

E'NrRV: A'=>: llWT-AbbR.. 

A7; ORDER. 

,A.fl: C~B-Al>M .• 
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12. DRIVER ASR PUNCH 

StrT INl)tC/1\T"ION 

No RE'°'J)£R_ ~rAR. 

IN CoNrR01.. ~r,1\-

11..}5 FtR,~T 

WO~b 

C1<p 

/NH 

ourPuT 
Mob£ 

f rR. TAPE-Or../ 

CF 

o: rPur 

ENT'R'(: Ab: lJvvT- Abl>R. 

A jl: oR.l>ER.,. 

A. El: c 6 8 - A ht, Q. 

T-'IPE:-ot:~ H-,.,!:> To e.E 

G,1\/EN t,y ut,ER 11'1 

Ou rPur t:,uFF~R. 
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1 3. RJ,~SET EVENT 

M;R.5£v 

:,ET EYcNt 

e,,r 1N JNbl -

C,I\T£"Z> Ec.e 

M: h15P 

57 

ENTRY: A 8 

RE TURN To l',c..-r,vts: 

PA.0 GR"M ON 

HIGHE~r 501=r W///\R.E. 

LE:V£L 
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14. INTERRUPT HANDLING ASTI 

5AV IE: 

RE:'&l~Ta-R_':) 

Ai-A8 /N 

~T"AC.K 

Ab: bwT­

Abt>Q.. FRoM 

C.~81 

y 

INPur 

MODE 

Re~Er IN1:i1cA­

T I ON A..e:- •••D E"R,. 

~TART /N CoN­

T~OL ~TATLJb 

F/R&T WoR.b 

N 

.SST 

=-

C: I NPT 

58 
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INTERRUPT HANDLING ASH (CONT.) 

C : /NPr 

I NR_ 

-

CF 

/:NPU, 

y 

Clf HALT 

N 

59 

Ffiirc.H CHA RAC r£ 

F1'0M Dvvr 1 

CF 

o: TPwr 

RE"TUAN ro l::Jl~PA-rc.H-£~ 

ANA v.JAIT J::oQ. NE"1<T 
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1 5. COMMON SUBROUTINE HANDLE INPUT _ 

Ab : J>wr-A1>1>A. . 

A :2; /NPLJr C.HAR. 

I : NPur 

Sro,q e­

CHARACT£ R 

IN e,uFFe:~ 

INC.R_f!i'M~N, 

SuFFe:f< 

Aco RE'6.5 

/NC~cMS:Nr 

S:FF£c.T"tv£ 

Lt!SN(,TH 

RE!>ET INOtc..Ano 

11 f:»t\lE C.if HALT" 

INTO A7 

N 

60 

AT:== o G.,v€ r-Jo c1~ HA.1..r 

./, 0 C,,,1vfi" CtfJ HAt...1 

A~C tNP 

SF:r /N/)/C.Arto 

11G,Nt!: C.1tp/.f111...T" 

IAITO A 7 
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"'"r INb1c~ T/o,../ 

''C lfJ I-/AL-11, 

COY:MON SUBROU'l' J NE 
HANDLE INPm' (CON.) 
STANDARD READ 

N 

f)UF"FE"~Abb~. : "" 

f>uFFt!R. ADl)R . -
£F~ L.t:NC»rlf 

~FF£.C.Ttvl: 
J.EN~TN: • 0 

::SE"r ,NO/CATION 
IIJ..,NIE hEL.C-TL! 
C>fvtaN• 

ASC.IN P 

.s rocu- c. HAR fl>£. r. 
IN Tb~FI=£'<._ 

/NC.R€"Ml?NT 
l:!,ul=FIFA 6/DDI<,. 

- E"FF. LE"Nt:,n-1 

61 

R,E!,E r INbt CA 

TIO,-.J 
01 

L.. INI!: 

bE LET€ G.r"~N" 

6uF F•R. 1' bl>/l. : = 
euFF&:RAibt>R.. _4 

.;-F,::-_ L.EN<:>TH .- =: 

£PF L..CN<.,,'f - f 

R.cTLIR.N ro Cl'/L L.£,r;z 
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16 COMMON SUBROUTINE 
HANDLE OUTPUT 

O: TPUT 

N 

T~AN!,F£1t NE:,c.T 

CHAR. FROM our­

PwT BUFFER. TO 

I:IV'vT ;r 

INC.R..EM~Nr &<.IF. 

FE'R. I\Dlllt . A ND 

fiFr:'EC Tl'>JIF 

L,.l!N~TH 

P.E.SE'T INblC.A-

,, ,,. " 
r,oN Cir Htlil-T 

/Nro "'7 

RT/\/ A fS' 

62 

G,1'1£ NO Clf:' HAL.T 

,S"' r /N/:)tc ,.,r,oN 

"c ,p HAt.T" 

INTO Ar 
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17. END OF INPUT/OUTPUT HANDLING 

C.OPy EFf:EC.Tl'i 

L£r,IC,TM FR.Or-f 

0"'4T To Ee.& 

.SET 

e ~ENT e.,r 
IN Ee.& 

~ET C.OHT,to&.1.r 

F"£E ·~ CoNrlla&. 

5T.-.T'-'~' FIIU,T 

~O"'l) 
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18. ATTACH MONITOR REQUEST 

ENTA.y 

~ET INOIC,..TION 

11/)E..,lc.lr ATTI\C.H•:0• 

'"' ""rTA'-'1- woR. D 

(e,,r o: = o) 

FILL IN P~r-.-.1)1)~ 

OF C.ALi../N~ P~o~ 

IN ATTACH-WOR.ll 

N 

TO F'u .. E Col)£ 

FE TC:H ATTAc..H­

F ROM 

y 

A8:::.AllllRE"5$ 

ATTJ'\£:H­

woq_ n 
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19. DETACH MONITOR REQUEST 

M; l)Tl)V 

FILE c.01)£ 

~E&E'T INl)IC,ATION 

01 0Eh11,£ AT'T/\C.HEO" 

IN .-.rrA,tt•WOll.l> 

(61T O : ::, i) 

M: DISP 

RliTUllN TO ACTIVE P"-OullAM 

ON HIC:tl'flt~T 60t'T'\I\IA~E LE'llli L 
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20. POWER FAILURE/ AUTOMATIC RESTART 

I:PFAR 

PF 

HLT 

~, 5WITCK 

TC I Pf"' 
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21. MONITOR INITIALISATION 

M : J:IJI:T 

STI\Cl'-Po1~512-! -:: 

---------. - - - - - - - ----~----

PaoaJZAm OJJ P(.. '!50 LS 

THc :::DvTEl2euP't5D ~. 

ierLL SAVl:. PRJ!,A'~ oi= 

SL . PQoal2CIM5 \,01:•11 

STI>iR.TADD~~ + PSW ; 

~ ~T" l:,TAT~~I:.T:S 

67 

c.,ol,..)S,11:U..l . .C..- PSW 

( PL. •-5o) 

Pc::. 51AQ:rAD . 

PRoa.12. . 01.l PL.So 

PSW, Pc., D~MY 
A-1 - P.S -. Srl''ICIC. 

$1"AT1..U-l!,:C."t5 

P2.oOJ2. . Olv PL:SO 
: :. 0 

PL: " PL+ -i 

~LT POl"-lice:: 

(-=.Lr Po11-J,e-e...) +.2. 

Pc.T Po1tvTEQ. :~ 

( $LT PO&ITl ON) 

~TAR.TAo. =om Pc:r 
-Pc 

P5W,Pc -~Pfi!£A 

!>Tf'ITl..<.!>e,r,5 l:>0 PC.T 
: =- 0 

N 

y 

Pc.T Po1tvTEl2.: = 

OfAt"-lll-lO Ll'"-'IC. 
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21. MONITOR INITIALISATION (CONT.) 

--------- - --..-----'-----
OET"ACH t\LL 

OEVIC.ES 

68 

ATTACH ~D owr 
•'" ~Tl'IT~ 

OETAotc!) 

PC:,ltJTeQ. ti..tr: :. 

( f.>01.._.,TEri. .OW1") 

4-- lE)JCTli OW'T 

Po11JTE." C~lb : : 

FC:i:.Q.:,T C~~ 

~1"A"TU.~WOQ.0 C:0~ 

: = C.OtJTQ.CUee. R;tEc: 

Poli-rreR C~(?) :-: 

(Po•t-.>Tee c-:.e.) 
+- Ll:.lvOTl-t C :,e, 

CLEAR. 

.SC\Ve A12EA 

51 fYlUL.A"ilC!lr-J 

AC..TIVATE 
( :,e.1:. o..c.!:.wc. kil:) 

SYSTc::rYl SiAQ.TUP 

l'n: .DI.5P 

N 
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TIMER MODULE (M:TIMR) 

Initialisation 

N 

LJ: INTI 

SET PNr1 ro 
1T11'1'1l,1JF 11)ENr. 

SET PNT2. To 
~TJI\AT Jl\1)111t£~ 
1r£1'1&ui: 

C&.£.1'\~ l'/R~r 

Wollt> oF= ITEM 

TAI.. J.. Y PNr a_ 

TO NEXT IT/aM 

T"'I.&.-( PNT 1 To 

NE/1.T 1rCM(J1..11!­

ll)£N r, F/C. A r,ON 

y 

R_TN /I\ 14 

4022 151 04001 bl. 625-71 



TIMER MODULE (M:TIMR) 

Interrupt Mode 

l:RTC 

.SA\/£ Q.£6 . 

A1-A8 IN 

ST)\c.i,; A15' 

A.£.SET 

JNTl!R/Z.U PT 

RTC 

/\CT/v"-T£ 

P~oc.RAM 

Tl 

to 
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TIMER FUNCTION (M:TIMR) 

Non-Interrupt Mode 

FlTC. - Pu1.. ~E 1(11.TC 

IN T:r11& 

N 

Tl 

Fa re. H 5T,MlT" 

A I) DR. I Tf l"f 8 u,:F'Eq_ 

N 

Fli:T"Cti T1MER.-IT6 

FlloM ITE"10,UF"FIC~ 

INC.II. C t'lflNT IN r.:q. 

V'°''- COIJNTICl/t 

. 71 

y 

N 

5TJ"NDAIU) PU1-!,E 

RAT"t. INT: T//8 
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TIMER FUNCTION (M:TIMR) 

Non-Interrupt Mode (c ont.) 

PlllE:SaT OFF&£T 

W rT'tt INT. ""LUE 

N 

INIT"IAT"E NEl<.T /TS.l"I 

y 

INC.AE"MENT CNT 

Tll""IER INT&.tl.vAL-

PR.E5'€T ,-,,-, •~ 

INT/!11..-../AL- CNT 

T"LL.y POIN T<R T 

N£1'-T TIHSA. IN 
r : ,..,, e, 

(OPTIONAL-} 

LKM s:x,r 

72 

y 

N 

N 

CLE.,._R IT'EMPOl> . 

(.l"l~f,T v,tO~b : 20) 
ONE. 5~or 
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ROUTINE DATE UPDATE 

EHTlt,y OHCC A lJAY 

CALL I 1,1(., .SI'~ u irN C.i: 

CF Af5', M: ?)ATE 

INCQJ!.l"ltrN r 
C.OuNr MONrH6 

~"''16 0/: MOHT"Hfol 

;a,: - 2.<;t 

N 

y 

M:1>ATE' 

l"ET'C.11 MAIi.. c..ouNr 

OF l>AYS, b£Pli:l"i­

.1)1NC, ON "'10NnfN0. 

~l!:.SI!. r COUN r 
.DAYS : • 1 

Qrt.Er COUNT 

MoNrH~ : _, 

/NCIUiMli,...T 

COUNT" YS:""'R.!) 

C ONvfi:R.T Y~"llS 

ro A!>C.1/ 

CONVt!II. T MONTHS 

TO A!>C II 

C.ON\16:R.T' l>AY6 

TO A:>CI/ 

RTN A15 

73 

N 

N 

MAX . C.OUNT" 

INC.R.E.MCNT 

C.OUMT bAY!> 
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C0NlfECT TIMER M0NIT0il. REQUEST 

l"NTllY ; A?: A1>D~ . PRo<.. 

NAl"'llt IN PC.T 

A8 : Ab•R.. PAIi.A-

MaT£1(6LOCK 

'I 

y 

M:cNrM 

F'ETCH 

Tl1'1E.llf'/UM8ER 

TIME-IQ No. , = 
'T'IMla/1tNO. + -f 

$ET Po1NT£Q. To 

/T"liM(!uJ,: S,ART 

· J:'«-T<:: M 1=11' 6 T 

wo,tD oF T/M~~­
/Tl!."'f 

F°IL.L. IN ITEM: 

ADbR.. f'Ro<, . NAME: 

-OFFS~r 
- INrE:Rv;\L.. 

M: l>l~P 

74 

t.X IT: 

N 

N 

A1 .. 0 CONNl!C.T/6.l) 

/o NOT C.ONNEC. TE'D 

/NC.~E'ME'NT 

Po1NTER. ro 
NE:XT ITEM 
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DISCONNECT TIMER MONITOR REQUEST· 

INT"-Y : A 7: -'l>M - PR.oc. . 

NA"1£ IN PCT 

AB : T1MER. Nu11a~ 

M; l>NT/"f 

T'fMElfNO . : = 
TIME(f'Jo. + 1 

s,r POINTE.~ To 

ITSM6UF' 6TA~T 

FaTGH Flll';w wo,tl) 

o,: rt"1E'!- t rl!"1 

Ct..cAQ. F1q,r WoRJ> 

OF' r1M£'1l- ITEM 

75 

E';,<. IT 

N 

N 

At : =-O l)1~coN, .. urc.r£'l) 

j:O 1)1~CONNEC. TtON 

/"1PO&& l(!;LE 

/NC.RE MEN, 

POIN rE ~ To 

NEi<.T lri:M 
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12. Examples 

12.1 Example of user program using the SRTM without 

timerfunctions. 

77 
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~ 
0 . 
I\) 
I\) 

...... 
V, ...... 

0 
~ 
0 
0 ...... 

c' 
I-' 

°" I\.) 

V, 
I 

-.1 
\.0 

-.1 
(X) 

000 

(I0(J0lJ 
00001 
OOllli.2 
00003 
000U4 
0000'.i 
000Ut, 
(J0007" 
00,llio 
00009 
00010 
00011 
000l<'. 
00013 
0001 .. 
00015 
000lt, 
00017 
000!t: 
0001'1 
GOOiu 
OOOZ l 
00Pi<'. 
ooon 

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

IDENT TSTPR<, SRtH52 750103 ASM PAGE_ l 

IDENT SRT"152 7!:10103 ASM .05 

CATEGORY STANDARD APELDOORN SOFTWARE 

AUTHOR N.v. PHILIPS GLOEILAMPENFABRIEKEN P.1.r.-1.0.s. 

PROGRAMME!-( 

COMP.CONF. P852 

.. SUMMARY EXAMPLE 0~ SYSTEM USING .~RT"1 



oou 

\JUUl<t 
OOO2S 
OUOLu 
ooon 
OOC, .::t. 
QQ ,J,' 'j 
UOCJJU 
OOO:Jl · 
OU (lj,'. 
c,uu .n 
COOH 
OQOj:, 
0 0CJ J 1., 
00037 
C.•OOJo 
O0 O3':t 
OOO,, u 
(;Q i) ,, l 
G(.H)t, L. 

000 •,:J 
oou,,i, 
(; 00 •,'.> 
000'-11., 

-.1 OC10 •, I 

'° 000'-1:, 
oon,, '1 

OOO '.,U 
Olif!'.> l 
00 0'.;,£'. 
Q(l(J'.,j 

~ 
(j(J{)'., <, 

0 GO O'.>:, 
N 0u:J'.>1., 
N 000'.d 
....I, 000'.,c; 
\J1 COO:,·; 
....I, 

OOO,,U 

0 C;Oo,, l (;U OL: Ot>O I, 
~ orJO1.,L 000,' 0 0 10 f< 0 

(J()c\r, 3 <,O U,, On4H 0 
....I, l ' O<Jt., 1, llOCJt, 

CU l it, '., 

000 ,, b 
o' (J{;Qt, ., 
I-' OOOul> 

0<.)(,t, •J uOOt 01) 0':i 
O'\ oo<J ru C,O U/, O;; l 0 R 
N 

00 · > / l uUU( Oc, 48 \J1 
I 00 1) / ;:_ OOCL 

CD 
0 

IDENT TSTPR<., SRTM52 750103 

U[CT 
* 
!t TIIIS PROGRAM LCHOES MESSAGES FINISHED BY CR. 
!t POSSldl[ !~PUT DEVICES: ASR-KEYBOARD (05 - D: .-i ASl) 

D:..;AS2) 
D: .-i PTR) 
D: ,;ASl l 
D: i,AS3l 
D: 1-PTPl 

* AS R-REAUER (Ob 
ll PT-READER (08 
* PJ SSl~LE OUTPUT DLVICES:ASF< -KEYUvARD (U5 
* A SR-PUNCH ( 07 
* PT-PUNCH (09 
* 

ASM PAGE 

* CORRECTION Sic.,NS "VERTICAL ARROW" AND "HORIZO ~TAL ARROW" ARE TAKEN 
ll INTO ACCOUNT, CHARACTERS RANGING FRJM 0-lF ARE DELETED (STANDARD READ) 

* 
ll START TH[ INPUT-OUTPUT CYCLE BY PRESSING ThE INTERRUPT BUTTON 
* ON THE cor,TROL PANEL. 

* * I NPUT- AN D OUTPUT DEVICES CAN BE ALTE RED BY MJDIFYING THEIR 
* SP[CIFICATIONS LISTED BELOW ■ 

* 
*********** '- ********************************************************** 
* 
* E/·: TRY POl li TS 

* ENTHY S rRTST 
Et.THY STRTT I 
ENTRY STRTTS 
ENTRY l:CP 

* * EXTER~AL ~ECLARED LAG l LS 

* LXTRN 
EXTR~1 
EXlRN 

PCTTS 
NM11S 
M:DISP 

* I HPUT DEVICE SPLCIFICATION 

* * [CB l~PUT U[VICE 
ECBl DATA Ob 

DATA bUFFER 
DATA 72 
Rl!:> l 

* * OUTPUT DtVICE SPECIFICATION 

* ECB uUTPUT DEVICL 
ECG2 DATA 05 

DATA uLJFFEll 
DATA 72 
RES l 

FILE CODE 

FILE CODE 

2 



uou IDl:.NT TSTPRG SRTM52 750103 ASM PAGE 3 

00073 * 
00074 * BUF FU< S 
000 7'.J * ooo n., OO IG LI UFF l:. R RE S 3 6 I N- AND OUTPUTBUFFER 
Ot) O 11 OO ~n DUMu LK RES z DUMMY PARA Mt.TERULOCK FOR ACTIVAT 
UO O/ L *** ~ ll 1111 • •DU~', MY TINLRFJNCTION********* 
c,0 1n9 OU?( RL S lb SAVE AR c. A 
000 ,J U · ll0 7C.. z~1r 5H' TTI HLT E:.N TR Y F'<OM DISPATCHER 
000 ,.; l ** llll lll'llll ll SYSTEM START-UP*** ***** * 
CGf.l ,, 2 co 1 [ PE.S l t, SAVE AR EA 
GOtJ0j uun 2 c: 04 STRT ST LKH NOTH ING TO DO 
00l1c: 4 llOA U 000 3 DA TA 3 EXIT 
(.ii) (),: ~ **** *****TE:.S TP ROGRAN** *** ** ** 
GO •J o b 00/12 Rl::. S l b SAVE AR EA 
0()1P, 7 STR TT S LCJU * E.tl TRY F~0'.1 DISPATCHER 
OO Oc b nuc2 Li(20 MLK 8 CHECK PAP-ACTION AND SIMULATION 
UOUti ', c.,nc..,, 01.,00 DATA 0 Al 
G0 0'-tU OC·C(• (11·00 DA TA u AZ 
0 0 ()'-1 I 1, riC..t., U<.,00 DATA 0 A3 
GOU·,i GO U 0(.10() DATA 0 A4 
(10 0 ·1 j U(, (l ouuo DATA u A5 
oo o·,., llO C..t OvO ll DA TA 0 A6 
000 •; '.> l Ullt. Orj (, l DATA l A7, ATTACH I NPUT DEVICE 

co (ril l) ',(, i.' 0 l> ;.: or., oo R DATA [(B l AB, AD FILE CODE 
0 UU lj•, I l1U [;,, 2 I f; 4 LKVi 

000-,b C: 0 l; t - ocor. DATA 14 
0(1(]9 •; OO lJ! 0~·413 LDK AZ, 72 SET REQ.L ENC. TH IN 
GO IUU ()()[) / , li;: ,, l 5T A2 , E. Cll l+4 TO ECB IM PUTDEVICE 

l •(1Ul 0(' 01, R 
Ol1 l O l OOl.,L 0702 LDK A7, 2 STA ND AR D READ 
OU ! lt~ u( , f. (i Ut ,fd) LDK L Ab ,E.C ll l 

~ 
•JOL2 o,,uo ,"< 

0 C•O liJJ () (J[.4 2; 0 1• LKM 
I\) 00 [ (j', (}(.l l.{ C' t'O l DATA l 
I\) 

(; fil u '..J lj (, l. l u,,Ac LOK L A!! , EC131 v. AIT ON I NPUT FINISHED 
_. C•OU 0 (' 00 R 
Vl GO l ,; o c,Ul.l 2,,04 LKI-I _. 

0(' 107 l' C: ll 0(J0 2 DATA 2 
0 00 l ut, l1(,I (, u;•4n l lJ A2 , EU:ll +6 TR ANSfE ;:{ EFF.L EN GTH OF INPUT 
~ c•o r :. 0 006 R 0 
0 00 l d'J uu! " ti/'• I ST A2 ,EC82+4 TO REQ. LENGTH OUTPUT _. JO I ,. Ot, OC f,: 

00 11 u (,(j f ;. i i , r, u LL'K L AB, EC Ill DETACH I NPUT DEVICE 
,: or 1•. o:, oo R 

cr' 01, l 11 ull fl 2 · 04 U ,H 
I-' 00 11,.. 00 f l OuOF DATA 15 

0J ll 3 1: I OU 0 10 l LOK Ar, l ATTACH JUTPUT DEVICE 
0\ O'.l 11•, :; I 0,. ii (•,\(' LDK L Au ,EC B2 AD DRfSS Fil [ COO[ I\) 

Vl 0 I u,, 0 · ,OH t • ., 
◄ 00 I I~• ( I ll• 2, r, 4 LK:1 
CD _. 



~ 
0 
I\) 
I\) 

-I, 

\J1 
-I, 

0 
~ 
0 
0 
-I, 

o' 
I-' 

O'\ 
I\) 

\J1 
I 

CD 
I\) 

OCH) 

0011 & 

OU l l I 
0011 I\ 

0(1 11 '-J 

0012.c, 
Oo 1 1. l 

0012.:. 
vOl i.J 
O•JL,' 4 

001;''., 
0011.t, 
OOL'7 
001 ,e 
00 I l. 'J 
OQljlJ 
00131 
CO I J, 
Ql)lJj 

00114 
00l.:l5 

CX> 00 I .:le, 
I-' 001 .H 

0013 d 
0013') 
00 l '• 0 
00 11, l 
00 l •'1 ~ 

00 14 3 

U01'14 
0 0 I '• ) 
OIJ [Lt(; 

00 l 4 ., 

00140 

n l 0 t• oooE 
<1 10/, 0705 
0 I UC U<,AO 
CJ l OL o,,oR F< 
,-Jl l CJ 2 c 0 1+ 

0 l l ;: 0 0 01 
u l l ,, buAO 
0 11 t, 0 <,0IJ R 
r_, l l e 2,· 04 
0 111. 0, ,02 
lil IC b ,. A(l 
11) ll 01 108 i< 
0 l 20 2 lc, 04 
012,: OGO F 
U 1 2,, 2 ,· 04 
c, I 2 l· 01103 

Ol Zt Ill , r 
012/, unF 
Ol2l u:;3 F 
012 1 ll'• 3F 
(1 l 3( 1 H)3 F 
0 13 2 8(3F 
0 1 3'1 IJ73F 
0 l 3t, &,_,L F 
O I 3 1, 2 :_; f; F 
0 13/'.- 2t40 
0 I 3C IJ/2() 
l• l 3 L 0 (: 00 >, 

:I I '•U H,, AO 
CJ 14 ;· 0(' )ll R 
('1'•4 2 i 01, 
:_; 14/, o,,o c 
lll4L tJf 20 
0 14/, o,_.oo X 

IDlNT TSTPR<, 

DATA 14 
LuK A7,5 
LDKL Atl,ECG2 

LK M 
DATA 1 , 
LDKL Ab,ECb2 

LKl-1 
DATA 2 
LDKL All, ECo2 

LKM 
DATA 15 . 
LKl·1 
DATA 3 

* *********INTlRRUPT FROM CONTROL 

* l: CP STR Al,Al5 
STR A2 ,Al5 
STR A3,Al5 
srn A4,Al5 
STR A5,Al5 
STR A6,Al5 
STR A7,Al5 
STR Ab,Al5 
RIT /CJF 
ENl3 
Lli KL A7, NAt\ TS 

Lu KL AIJ,DU MEl LK 

LK~I 
DATA 12 
Al.ll r-:: DI SP 

* EJlD OF TSTPRG 
[Ml 

SRTM~2 750103 ASM PAGE 4. 

l:lASlC W~ITE 

.. 

WAIT ON OUTPUT FINISHED 

ADDRESS FILE CODE 

DETACH 8UTPUT DEVICE 
EXIT TEST PROGRAM 

PANEL********* 

SAVE Al-A8 IN STACK 

-· - -- -· ·· -- - ···-

-·-· ·- - -

RESET I NTERRUPT LINE .. ·--····· -

A7:: ADDR. NAME TESTPROGRo 

A8:= ADCR. DUMMY PAR. BLOCK (COMP .. 

ACTIVATE TE'STPROGRAM 
GO TC DISPATCHER 



-+"-
0 
I\) 
I\) 

_. 
\Jl _. 

0 
-+"-
0 
0 _. 

o' 
I-' 

O'\ 
N 
\Jl 
I 
0) 

\..)J 

CD 
N 

oov IDE.NT TSTPRc, 

SH11JOL TAl'LE. 

L.U Ff'L i-< (1(\ l L, ,~ DU~,L' LK 0 0 58 R ECEH 
l: Cl-' ll I 21, R M:D ISP X NAMTS 
!JTl< T !J l CJCJ<JL 11 S TR TTI 0 0 7( R STRTTS 

ASS .Un . 00000 
(Jf 
Pi, v (; l" LAl''.JlD l Ir,,[: OCt l-0 H '-0 l S-ldOMS-
1\.1- t / 0 
Ll'<ul l = i US0li1· L !:'AT [ = 74/11/13 
AS,·, TS fl I 
DA I [ 7 '.; / 0 1 /G o Tl d:. 0 91-1-2 0~1 -2 2 5-
LAL,E L = l DS001· t DAT E = 74/11/13 

SRTM52 750103 ASM PAGE 5 

0000 R EC£12 0008 R 
X PCTTS X 

00(2 R 

PACK NBR = 008 SRT'152 

PACK NBR = 008 SRT"l52 



12.2 Example of user program using the SRTM with timerfunctions. 

83 
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l 

~ 
0 
I\) 
I\) 

_. 
\.J1 _. 

0 
~ 
0 
0 _. 

c,' 
..... 

O'\ 
I\) 

\.J1 
I 

CD 
\.J1 

oou 

10) 
~ 

oouuo 
00001 * ooou,: II 

00003 * 0001_, .. ii 

t,UO J ~ * OOU1i t.. * ooor,7 * ('()1)Uv * C00G'.1 * (.O r> I 0 It 

00011 * 0(11) 1..: It 

00013 * 00014 * 0001!, * 000 It.. It 

00•}17 * 000 It. It 

0001 ', * 000£'.U * 000 2 1 It 

ooon * C0023 * 

I DEl,T TSTTI SRTM52 750103 ASM PAGE 

ID[t-.T TSTT I SRTtJ.52 . 750103 ASM 05 

CAH.<,ORY STANDARD APELDOORN SOFTWARE 

AUTHOR N.v. PHILIPS C,LOEILAMPENFABRIEKEN p.1.r.-1.0.s. 

COMP.CONF. P852 

SUMMARY EXAMPLE TIMER-FUNCTION USE 



OUu 

oou,>, 
oou ;, , 
GOO,: t, 
OO(Jn 
o n o;.1 , 
0l) (J.(. 'I 

u 00 jU 
00 0 j l · 
C, •JLJj.:' 

(j(j')jj 

(;()()J ' , 

(J O:) 3 :> 
0()(1 j(, 

oon.n 
U (J l );j o 
C,()(I J'1 

00!J',U 
OfJll4 1 
001)1, ~ 
()1) ( )1,3 

0o!J,, <, 
(J Qn Lt~ 

or:,o,, 0 

CI> Q(I C,,..-, 
VI CO O•, L 

()()()'.<, 

OUO'..>v 
Oil O ::, l 
000'.:>2 
00U)3 
GGO)'• 

..p,. C, ,)(J :,:, GOfJ u 0 (10 5 
0 GOU:,<., ,., 002 OGOH f< 
I\) CO<J ', f · (JOO<, 0 (,10 I\) 

000:,t;, COOt o,_; oo .... 000:. ·1 
V, 

Q() (J t.,lJ GOOt 0 ;• 0 A .... 
CO ,.lv l uoot-

0 00 .. .le, , O(J l l · 2 u 20 ..p,. 
0 OOOL, J UO I Z 
0 0 ( <1) L-'1 .... 

0(.,1 ; (, :> uu l! ' 2<.l OA 
Gu() u~ l 1U l A 01,ll0 

o' 
OOUt, I l,0 l L 

f-' OO DI.><., 
0(11) t.,CJ r_,r, IL 

O'\ C<.IU {( J vO,O 
I\) 00 •. 1 f 1 c:o.!L 
V, Qi): ) { i. v,1 ,, ~, Ur .AO 
I 

()) 

O'\ 

TSTTI SRTM~2 750103 

E.JE.CT 
* 
* Ttl !S 15 A TLSTPRO~RAM FOR THE TIMER FUNCTION JF SRTM. 
* OiiCF STARTED CY CONTROL PAr·iEL INTE.RRUPT, TIME AND DAT[ 
* Ali [ Pl<!NT[l) EACH 10 s1·coNDS ON ASR. 
* TlllS CYCLf_ 15 ENuLD AfTE.R ANOTHER CP-I NTERRUPT • 
* 
************************************************************* 
* 
* Ef-:TRY POI NTS 
* 

rnrnY STRTST 
lNTkY STRTTS 
ENTRY I: CP 

* 
it EXTERNAL DECLARl:D LA[1[LS 
* 

* 
* OUTPUT 
* 
ECf:.OUT 

* OUTPUT 
[:UFFER 
T Jt!, [. 

1:.xnm 
Ex rn~1 
EXTRN 
EXl Ht-; 
E.XTRN 
EXTkN 
LXTRN 
l:.XTHN 
ExrnN 
[XTRN 
EXTRN 

DEVICE 

DATA 
DATA 
DATA 
DATA 
CUF H.R 
DA lA 
R[ 5 
DATA 

DATE RI:.$ 
-1t VARIAl.lLE FIELD 

PC TTS 
MMTS 
~;: DI SP 
u: I r-.. TI 
BIN2AS 
H:Tl M[ 
t•,: TIM[ 
5: 11 Ml 
I>.: DA'r 
w: MJ~,T 
v. : 'rEAR 

SPLCIF- ICATION 

0, 
bUFFl.R 
16 
0 

/UD0A 
3 
/20,0 
3 

PA Rl,L K DATA ;;:.ooA 
DATA 0 

CR, LF 

TWO SPACES 

TIMERNO.: 2; INTERVAL= 10 _ 
OFFSE. T = 0 

-
ASM PAGE 

co~sw RL5 1 CONNECT/DISCONNECT TIMER SWITCH 
*********S'rSTE.M START-UP********* 

l~E.5 l 
Al45TK r; (. :i l 

RLS 16 
STRTST LC KL Al4,Al4STK 

Al4-STA:::K 
SAVE ARE.A 

2 



oou I Dt.1, T TSTT I SRTM52 750103 ASM PAGE . 3 

004 4 0020 R 
00073 0046 F1, Al CF Al4,U:INTS INITIALIZE TESTPROGRAM 

CICl'• o Oi,52 R 
0007<, Ol/ 1, I, Fe ll l CF Al4,U:INTI INITIALIZE TIMER 

UU4l ouuo X 
00075 00 ', [ 2,04 LKM 
ou,nb i:,u'.>u 0003 DII TA 3 EXIT SYSTEM START-UP 
00077' *********TESTPROGRAh********* 
uoon * 

----.:--::: 

0007'1 * I f~ IT I AL I SAT I ON T[STPROGRAM 
oun ;; o * 
000-: l uo5.:: 01 0 1 l.J: l rJT S LDK Al ,1 SET CON NE CT SwITCH 
lJOOe2 005,, Ul 4 l ST Al,COr~sw 

005t, Ou lC R ·- --- -- . . 
oon tu ll0'.> ,• ,;_ 3A RTN Al4 RETURN TO SYSTEM START-UP 
000i:4 * 00005 * SAV E ARE. A TESTP RGGRA M -- J_, _____ _ 

00 0116 * 00tlo 7 (i051, RE. S 16 
OOO tJU * THIS 15 THE ENTR Y FROM DISPATC:H E: 13 --- . - -- - ----- -
000u':i (; 071, Ul 40 STR TTS LD Al,rl:TIME CONVERT HOURS TO ASCII --- ----- --· -- ·- ------- ·-· 

007( 0(, 00 X 
ouo,,u 00 7l l I 18 ADK Al,24 

CD 0 00 '1 l 0080 F7Al CF Al5,B1N2AS 
!°' (J Ot; ,: oouo X 
I 000•:1, t)(Jti 4 H,: ,, l ST AZ, T H1E 

(;(JU( 0L0 0A R 
000 'J3 00 8ts 8 140 LD Al, M:TIME - CONVERT MINUTES TO ASC I I -

ocn,t. 0v00 X 
00 0•, 4 ()(:,/; ( l l 3C ADK Al, 60 
000<,'., UOhL Ft Al CF Al5, BI N2AS -- ·--·- .. -----

~ 0(; ', (; 0v00 )i 

0 000<,t, (;0';2 H24 l ST AZ, T HIE +2 
I\) 

00':1 4 oooc R I\) • · 
00097 U090 8 l ,,o LD Al,5:TI M[ CONVERT SECONDS TO ASCII _. 

00% o.:,oo X Vl _. 000 '/tJ OO <Jf .. 11 3( AD K Al,60 

0 
000 'j'J 00 '1(. F7A l CF Al5,BI N2AS 

~ r, U'1 L 0(,0 0 X 
0 00 100 00 /,L, 8 t: 41 ST A2 ,T HiE +4 
0 (l(J /1,' o, ., nr: R _. 

00 I v l (, (JI\,, h l 110 LO Al,ii: Y[ /\ R STORE DATE IN OUTPUT bUFFER 
( l (J/,c 0(;00 X 

o' 001(; ;: ( i(J/,t · i:14 1 ST Al,DATE 
I-' ,JG/•./, o,_, 12 H 

00 103 00,\ (. ii l .:, o LD Al , w: rl: ONT 
0\ <lC,Af ()( uo X 
I\) 00 104 OOi ·. (; H l ' tl ST Al,DAT[ +2 
Vl UCi ? 0 i, 11, ii I 
CD 0(1 [ lJ'.; (iUL '1 t1 140 LD Al. v; : DAY 
-.J 



~ 
0 
I\) 
I\) 

_. 
\JI _. 

0 
~ 
0 
0 _. 

o' ..... 

°' I\) 

\JI 
I 

CD 
CD 

(X) 
-I 

oou 

00 I 01, 

0 01(.J°I 
UOl u1·. 

00 l<i'I 
CO l l (J' 

(,C,,111 

001 U 
OUl U 
00114 
0011~ 

OOL<., 0000 
OOf,l; il 141 
OOL'A OClb 
UOLll 0705 
(J(i[ \ [ UvAO 
1)(J(l UuOO 
OOCt 2 l 04 
U(/ (4 Or: Ol 
,_'. ( :(/, IJ,_ /.,(I 

<, riC1 0(,0() 
noc, 2 L04 
OC.:Cl 0 (10 2 
OO(L 2 (: 04 
(1 Q[;(J (J(',0 3 

IDlNT TSTTI . SRTM52 750103 ASM PAGE . 4 

X 
ST Al,DATE+4 

R 
LDK A7,5 BASIC WRITE 
LDKL AIJ,E.CBOUT 

k 
LKM 
DATA l 
LDKL A8,E.Cl3OUT WAIT ON OUTPUT FINISHED 

f< 
LKM 
L>ATA z 
LK~l 
DATA 3 EXIT TESTPROGRAM 



OO u ID[NT TSTT I SR TM52 750103 ASM PAGE 5 

00 11 0 EJECT 
00117 * 
QCJl l o *** *** *** I NTERRU PT FR :JM CO NTROL PANEL****** **** ** 
00 11 ':i * 
Oul .::O l: CP [ uU * 
OOlL l 00D2 8 !3 F STR Al,Al5 SAVE Al-A.8 
00 1..:2 UO L;,, tt23 F STR A2 ,Al 5 
oou c, · OODl U33 F STR A3,Al5 
Gel I .:: 1, (: () [;. t, !J,, 3F 5TR A4,Al 5 
OOIL~ ( , {)l)f, il', 3F STR A'.J ,Al 5 
UUl2L UIJlJl ll/. 3F STR A6 , Al '.J 
oou ( OOl:· [_ 673 F STR A7,Al5 
00 1.::t, uOL0 1.1(,t., F STR Ao ,Al 5 
uuL.: '.1 oor:;: 2dJF RIT / uF RESET INTERRUPT LINE 
0013U OOE4 2 ;_ 40 u -m 
00131 GO Lt, 8140 LD Al ,C ON SW CHEC K IF CONN ECT TI MER TO BE DONE 

UC•Lt, O·.•lC R 
OOD2 00 £. ;, SL· 11, RF( O) DI SC0:'-1 t. 0 
00 133 UCJ Ll 0100 LDK Al, O YES 
00 13:t oou 8 14 1 ST Al,CONSW SET SWITCH TO DISCONNNECT 

l tM (; 0(.1( R 
00 13? OO r Z 872 0 LDK L A7, NAIH S A7:: AD DR PROGR AMNA ME IN PCT 

CD uOf4 ouoo X 
Cl) 00136 or, r 1., 80110 LDK L AU,PARBL K AB:: AD DR. PARo tl LOCK TIMING 

1)(, r i Ov lO R 
00 137 GOF A Zt,04 LKr', 
00 13tJ GOFC OOU A DATA 10 CON Nf CT TIMER MON I TOR REQUEST 
0013':I 00ft 5 714 RF l:X IT 
001,, i.J 0 1 CC, fll',0 DI SCON LD Al,PA RB LK EL I MINATE TI ME RNO. FROM PAR.BLK 

0 10 ..' 0 u l 0 i< 
Ou l•tl (.• 104 3<: bC SR L Al, 12 

.p.. 00 1 •,2 0 l Oc. !l i'1 ii4 LDR Ab ,Al f>.8: = TI MER l·,O. 
0 OC1 14 3 U l Ur. 8720 LDK L A7,I\JA MTS A7:= AD DR PROGRAM NA ME IN PCT 
I\) ·0 101. 0 (; 00 X I\) 

00 1,, ,, Ul OL tJ-r',l ST A1 , cm1 s w SET SwITCH TO CO NN ECT 
....I, 0 10[ Ol)! C R 
\J1 
....I, 00 l•,'.> iJ 11 L, 2104 LKM 

00 l•tt.; lJ 11 2 0G0[l DATA 11 DISCONN ECT TIMER MONITOR REQUEST 
0 0L) l •d 0 11,, bl 20 EXIT Al iL ~i : DI SP GD TO DISPATCH ER .p.. 
0 0 11 6 OuOO X 
0 00 l "<u • [tiD OF TSTT I 
....I, 

0014 ':I U,D 

o' 
I--' 

0\ 
I\) 

\J1 
I 
ro 
\D 



.i:,. 
0 
I\) 
I\) 

..... 
V1 ..... 
0 
.i:,. 
0 
0 ..... 

o' 
I-' 

0\ 
I\) 

V1 
I ,o 

0 

(X) 
\0 

Of.Ju IDE::1~ T TSTTI 

SnuUL TMLE 

Al4Slil. U02(i R UI i,2A5 X bUFFER 
.,,A Tl: (101..: R DISCON 0100 R ECBuUT 
i1: T I I-I L X I :lP 00D2 R M:DISP 
1·,AMT:., X P,'.idlLK 0018 R PCTT5 
'.;> TIH '.JT . 0 0'1;, R ST,l TTS 0u7A ~ TIME 
v : I i 11 ~ 00~.: R W:lJAY X W:MCJNT 

00000 
0 1 
Pi-...;(., LLAl-'5l [; l lhE: 00H-UH,-0~5-100~i5-
11.l ' t /U 
Lr,L,LL = w~o,,1.1 DATE = 74/11/13 
A5v / Lv ,IYIU 
UYL. 
l)/1lL t, / 01 /llt, Tll [ 09~i-24M-2,S-

SRTM52 750103 ASM PAGE 6 

0008 R CONSw 001c R 
0000 R EXIT 0114 R 

X M: TIME X 
X S:Tll'IE. X 

000A R U:ItHl X 
X w:YtAR X ·· - - ... 

PACK NElR: 008 SRT~5l 



I 

Comment Sheet 

I 
I 
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I 
I 

l I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Name-------------------------------

Company _____________________________ _ 

Department ___________________________ _ 

Address ------------------------------

Telephone Number -------------- ext. 

Comments or Suggestions: 




