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Prace naukowo-badawcze Instytutu Maszyn Matematycznych

Basic Notions
for interactive Programming
of industrial Computer Systems

by Henryk ORLOWSKI

Software of many industrial oomputers oonaiats of table
drived systems or it is produced by program generators.
The interaotlve methods are beooming more popular for
programming auoh syaterns. This paper deals with._the
guest_lon—answermg_system for programming and oontalns
efinitions of basio” terms and some requirements.

1. Intodruotlon

There is a broad olass of speoial application programming systems whioh are oharaoterised
by the faot that the programmer seta up a program by answering questions supplied by the
system, rather than writing lines of program instructions and dlreotives arranged by himself.
Of course, this mathod differs a lot from oommonly known programming methods, therefore many
authors hesitate to oall it "programming’, and prefer to speak of e.g. program generation.
However, because the primary faotor of this aotivity is to have a program, and the final aim

13 the program itself, wa will use the term "programming'.

The method oan operate only If enough program pleoea are prepared in advanoe and if
they are ready for use in the system library. This approeoh has a number of advantagea as well
as disadvantages, whioh will be disoussed later in this paper. The prooess of programming for

the method disoussed amounts in faot tot

© choosing the program piecea from the library,
©adjusting the sequenoo in whioh these programs will run,

©determining t.j parameters (constant data) for programs,

Author is oblldged to members of Teohnloal Committee on Speoial Applloatlons Progrnmwlng
of European Workshop on Industrial Computer System for valuable oommenta and suggestions whioh

helped to establish the present version of the paper.



« establishing drownstanoea at whloh the program or some of its parts should run,
= oonneotir.g programs to given data bases of the system (determining aooeas rights, aooess
paths, formats and linking).

The most oommonly known example of the method is the generation of operating systems
for a given hardware oonfiguration and for given requirements of b user. For this application,
a program called "the operating system generator™ is used. Working in the older batoh mode,
the user Fills a proper questionnaire and answers questions oonoernlng the oapaoity of a main
memory, types of external storage (tapes or disks and their types), numbers (addresses) for
partloular input/output channels, eto. Working in the modern mode, the user Introduoes
similar data in an interactive way, giving the answers to questions displayed on the CRT.
Independetly of the way of introduoing data, the generator produoces the required operating
system. Therefore suoh a method is oommonly known as program generation, and is now used not

only for generationof operating systems [I].

Even earlier than program generators, the fill-in-the-blanks or Fflll-in-*the-forma
methods were used for oomputer programming in industrial oontrol systems. As a rule, in this
approaoh the oontrol program is prepared in advanoe, debugged and in faot proved in many /
applications by the system supplier. The data from the blanks are parameters for the program
and determine addresses of inputs to whloh signals oome from a plant, times in whlah the
oomputer should prooses the input data, value« of oonstants for algorithms used to proooss
the input data, eto.

looking for a name adequate to the above mentioned methods of programming, 1 propose
the name '"'Question-Answering (Q-A) Programming”, as | have found that the oommon aspeot of
all these methods is the faoility of extraoting the information neoessary for programming in
a form of answers to questions written in blanks (batoh mode) or displayed on CRT (Interootive
mode). The Q-A programming differs from other methods of programming where programmers are

free in arranging programs, noting down lines in Fortran, Cobol, or even in maohine oode.
r

The aim of this paper is to propose basio terms and definitions oonoernlng question-
answering programming. More details on Q-A programming oan be found in the paper by O.tlusstopf

H. Orlowski and B. Tamm [2].

2. The Programming System

By Questlon-Answerlng (0-A) Programming we mean the method of producing an objeot program
in whioh
= the Q-A language is used to supply the information for a program,
= the information inoluded in answers is processed in one of the two following wayst
- by program generation,

-by prooesalng of table«.



By 0-A language we mean tho language whloh presonts in a formalized way aouroe Informa-

tion whore every sentenoe oonaiota of an answer to a previously posed question.

By fill-in-the-blanks language (FIB language) we mean the variant of Q-A language in
whioh the questions together with the blanks In whloh answers are written by programmers are

printed on pacer forms»

By interactive Q-A language we mean the variant of 0-A language where the questions are
stored in a oomputer memory end displayed auooeaslvely on the terminal. After displaying a

question, one expeot3 the answer to be given by a programmer (an operator).

By program generating we mean here the produotion of a program performed in a way
desoribed below. In the oomputer library, preserved in an on-line oonneoted storage, there
are program modules previously translated, optimized, debugged and tested. Information whioh
io contained in answers oontrols the ohoioe of proper modules, oonneots modules to a single

program and provides the parameters for that program. In some oases a program is re-translated.

By table crooesslrfg we mean the execution of programs whioh are oontrolled by data placed
previously in proper tables by a program oalled '"table generator'. The data from tables provide
the operating system with information whioh program units should be prooessed, under what
oiroumstanoea, and with what inputs and outputs of the system. The tables also oontain para-
meters for programs.

The following three Interfaoes are oommon to all kinds of Q-A programming systems and
are independent of the way of processing (Jig- Dt
i. aouroe Information

ii. edited information

ill. output data k
‘irrz I
i @ FIB * )
forms S T toterpreter program object
r : R gen. +oorap.- program
1
prooesa
oomputer
tables tabl .driver
dialogue oetting ob3. prog.
CzD ays tem }S
A
sourde edited output
information information data

Fig.l. Software Interfaoces of the Question-Answering Programming System



By aouroe information wo mean data In the form of a aet of answers, whioh are to be put

into a system.
By edited information we mean data in Internal oode, ready to oontrol program generation

or ready to be plaoced into the tables of the table prooeaslng aystem.

By output data we mean here the output data of the target program, e.g.output data of
an industrial oomputer system.

We belive that appropriate requirements should be speolfied for the three above presented
Interfaoces. Then, the comparison of systems and tholr portability oould be established independ-

ently of their internal struoture. Only the aouroe information part is oonsider below.

3. Souroe Information
Souroe information, whioh should be presented in Q-A language, oonsists of the following

oomponentss
= indloation of a program segment(subroutine) whloh should be exeouted,

= determination of olroumstanoes for exeoutlng the program segment,
= determination of addresses for oommunioation of an Industrial oomputer 3yste» with the

external world,
= determination of parameters (constant data) for programs.

The program segment oan be indicated direotly or indireotly. By dlreot indloation we

mean the oase when the answer determines the name or the addrese of the indioated subprogram.

Examples

In SZPAK language [3,6] in line 35 one oan insert the name of a program, written in
Fortran, whioh is exeouted when the ourrent prooess variable ejcoeeda the upper warning
value.

By indlreot indloation we mean the oase when the answer determines the notion whioh is

to be performed, but not the name or address of the program.

Examples
In SZPAK language in line 23, one oan insert the value of a sampling frequency for
the prooess variable. If a number other than zero is written there, one knows that
the program whioh performs data sampling should be exeouted. nevertheless the user
does not know exaotly the struoture of this program, its name or its place in the

system.



Determination of olrourocatanoes for executing the program segment consista of Indloation
of neoessary conditions for tho program aotlvation. With respeot to theway of realization one

oan have the following oases or their oomhination:

1. Speoifylng time evento in one of two wayaj

la, Speoifylng an absolute time.
«1b. Speoifylng elapse of time after the given event.

2. Ooourenoe of a determined external event (e.g.- theinterruptsignal of a given input).

3. Meeting a speolfied oondition during exeouting of aprogram (e.g. theoaloulated value of

a given parameter exoeeds the alarm value).

Determination of addresses for oommunloatlon of an industrial oomputer system with the

external world consista oft

1. Determination of external devioes, ohannels or prooess Interfaoes from whioh input data for

prooessing should be taken.

2. Determination of external devices, ohannels or prooess Interfaoes to whioh output data

should be sent.

Tor man maohlne oommunioation the soope of aotivity of eaoh operator should be exaotly

determined if more than one operator ie working.

Determination of parameters. To perform programs, one needs oonetants and variable
data. Variable data ore taken from the environment, oonstants are introduoed in Q-A way. These

oonstsnt data are oalled parameters.

Souroe information oan be Introduced to the system as it waa said, in a batoh or in an
Intoraotlve mode.For the batoh mode the proper forms must be used. The information oapaoity of a
form is limited by the geometrio dimensions of one sheet of paper. The SZPAK forms, for instanoe
er.olose about 30-A0 question lines. Therefore,for différent applications different sets of
quastior:3 are neoessary, and one needs more than one sort of forms. For instanoce, the SZPAK
system, designed mainly for data logging and supervisory oontrol of oontlnuous industrial
prooesses uses two forms, and the Japanese PITOOCS system [a] designed for broader applications
uses 13 different forms. Appliootion of more than a few types of forms is now oonvenlent.
Therefore, in such oiroumstanoes, an Interaotlve mode is muoh better. If the Interaotive mode
is used, praotioally unlimited number of different questions oan be stored in the oomputer
memory and the programmer deals only with questions appropriate to his needs.

The seoond essential advantage of the Interaotive mode is the possibility of deteoting a *
substantial amount of program errors during the prooess of programming, i.e. there is a ohanoe
of indloating errors to the programmer in real time. This property makes Interaotive program-

ming far more effeotive than programming in the batoh mode.



4. Questions

The information mentioned above Is obtained from a programmer in a form of answers to

questions. So the Important term oonneoted with the Q-A.system is the definition of a question.

The aemantlo Oontent of question oonslats of:

Name of the program,

Parameters (oonstant data),

Addresses,

Dlreotlves.

By dlreotlve we mean information neoessary for the oorreot program produotlon, whloh
Is introduoed in the program Itself. Referenoe data and labels for the end of a sequenoe of

questions are examples of dlreotlves.

Referenoe data give referenoe to answers or groups of answers, but don* t Influenoe

the program preparation.

Examples: ,
In SZPAK language, questions are grouped on forms whloh are referred to the prooess
variables. Therefore, the first question of a form oonoerns the determination of
a prooess variable to whloh the answers will be written on this form. Other examples

»
of referenoe data aret name of a programmer or the data of answering a question.

Prom a syntaotio point of view answers are very simple alpha-numerio strings, therefore
it is important to avoid errors arising from mixing up answers. There are two ways" of preven-

ting suoh errors: to use sequenoing or to add referenoe data to eaoh question.

IT answers from a sequenoe in whloh oonseoutlon of elements oannot be ohanged, we oan
refer answers to questions by a single referenoe datum for one sequenoe. Answers oolleoted in
an interaotive system or punched on paper tape are examples of this kind. In bothoaaes, it is
suffioient to put the referenoe data Immediately be%ore a sequenoe of questions and to end

the sequenoe by a proper label.

However, there are situations, when one oannot be sure that answers form a proper
sequenoe on the input devloe, e.g. when answers are Introduoed by means of punohed oards,
In these oases, questions should be extended so that besiges the baslo part the answer to eaoh
question will oontaln Information enabling the oomputer to plaoce this Bnswer in a proper order.
This method is used for Instanoe in the BICEPS language [1]. At the beginning of eaoh answer,
the name of the prooess variable oonneoted with this answer is plaoced before the sequenoe

number of the question within the BICEPS form.



The soraantlo oontent of questions disoussed above determines the expeoted content of
nnswers. However, iIn addition to the explicitly expressed meaning of a question, there is a
oertain iroplioit meaning. Lot us oall it the background oontent of the question. The background
oontent has not to be revealed in a question if we do not expect an answer to it, but it is
important for determining the algorithms whioh have to be realized by a program. Let us oonalder

the following example.

Example:
In a oertain FIB language, the following text is written in line x: "The upper
warning value'". The expllolt oontent of question oonneoted with this line is as
follows: What is the value of the parameter desoribing the upper warning limit of the

expeoted and allowed ohanges of values of the prooess variable?

The baokground oontent of this question oonsists, among others, of the following:

i. The answer oould be given in physloal units aooepted for the prooess variable iIn question

(but not in millivolts of an input signal to an a/d oonverter).

11. Aooording to a oonvention determined in (i) the answer should be written as a variable of

type HEAL (i.e. type INTEGER is not allowed in this oese).

Hi. The answer can be given as percentage of the full range of the expeoted ohanges of prooess

variable values(i.e. from O to the value of the upper bound).

iv. Aooording to the meaning determined in (ill), the answer should be given as a number of

type INTEGER ranging from 1 to 7, aooording to the following table:

INTEGER number t of the range
1 95
2 20
3 05
4 80
5 75
6 70
7 60

Evidently the programmer and the implementor have to know the baokground oontent, but:

1. The implementor has to know the whole baokground oontent, henoe we require that '‘the defi-

nition of the language has to Inolude the whole baokground oontent*.

2. The progrnmer has to know only those faots from the baokground oontent whioh are neoossary
for his work. For instanoe, he oould know, in the above example, either () , (ii) or
Gin, (v), This implies the following requirement: 'The programmer®s manual has to.oontain
the information referring to the baokground oontent, whioh is neoessnry for a oorreot progr»"

rening in the field whioh this manual deals with".



3. In the FIB version of Q-A language, information oonoeming the baokground oontent is not,

« by definition dlsoloaed to the programmer on forma. In the interaotlve version of Q-A lan-
guage, one oan introduoe a possibility of presenting the baokground oontent in the following
oases:

e at request of the programmer (HELP oommand),
« automatioally, if the system dlsoovera an error in the answer given by the programmer

(e.g- a missing parameter).

The question arises, if besides the disoussed baokground oontent yet another oontent,
not revealed by the implementor, but having influenoe on e.g. the :effeotivity of the system,
oan be incorporated. Let us oall auoh oontent the depth oontent. This information provides
implementation details. The following guideline la essential? one should not set up in the
depth oontent suoh information, the look of whioh would oeuse theaaua souroe programs to be
exeouted defferently, depending on their implementations. For instance, the method of rounding
arithmetio values oannot be plaoed in the depth oontent, although it is not important for the
majority of programmers, beoause they are mostly interested in how many deoimal placea ars

neoesaary to obtain oorreot results,
The knowledge of the depth oontent is neoesaary for everybody who wanta to make changes

in the system, e.g. for transporting the system to other computers,

"o .m . . .e>h 7 "L -Te " -S e

5. Dooumentation

The dooumentation of Q-A programming oonsiata of two basio parts: external and internal.

The external Q-A dooumentation oonaista of:

A apeolfioation of the destination and funotlona of the industrial oomputer system.

A apeolfioation of tasks whioh should be performed and a description of oonditions under

whioh these tasks may or should he performed.

« A speoifioetion of both the general limits of the 4-A programming and the limits due to the

given Implementation.

A desoription of the Q-A language,

A desoription of the debugging faoilitiea and a list of possible error messages.
The external dooumentation should have the following forms:

1. A definition of the Q-A language, whioh provides a dooument for implementors.
2. A desoription of the Q-A programming system, i.e. a dooument whioh is worked out by

implementors defining the fixed syetem.

3. A programmer"s manual of the Q-A language! thle dooument determines in.a way intelligible

to users how to answer question, i.e. how to program.



The Internal doopweotatlon spsolfles the eay of performing the given implementation
pf a system. This oan he the "know-how* of the supplier, and usually need not be revealed

to uaera of the system.

The above presented types of dooumentation deal with the Q-A programming systems them-
selves. But it is Important to notloe that Q-A programming systems are not only a good tool
to supply programs, but also to stimulate a good, i.e. oorreot, oonoise, and legible system
drsoription.

The system desorlintlon of the oartloular aoplloatlon 3hould desorible all features and
parameters of the system whioh are important for the system user from the point of view of
purposes for whioh the oomputer system has been applied. Examples are: a list of measured values,
sampling frequenoles of individual values, alarm conditions, input/output addresses of signal

lines from and to the plant.

The anolloation software dooumentation should describe in a oonoise and oomplete
manner the software applied for the oomputer system, apeolally for the realization of the
individual user requirements. Usually the kernal part of the application software dooumenta-
tion consists of listings of the souroe program. OF oourse, if programs are written in langua-
ges suoh as IRT-Fortran, IRT-Basio eto. the listings oonsist not only of information
essential to the user but also of information neoesaary for program compilation and oomputer
operation. Therefore, the information essential to the user is spread among a large number of
details neoessary for the operation of the oomputer. In ponsequenoe, in suoh oases for legibi-
lity and oonvenienoe of usage, one requires two dooumentation sets: the synthetio tabeis plaoed
in the system desoription and the listing of the souroe programs plaoced in the application

program dooumentation. Suoh solutions oause two inoonvenienoes:

« additional work,
and, what is more important, |
< the risk that both forma of documentation are not oonilstent, espeoially if software undergoes

ohnngea during modernization of the plant.

The above considerations show advantages of Q-A programming systems, where application
software dooumentation gives iIn a natural manner homogeneous speoifioatlon both for the needs

of the system user and for oomputer operation.

The additional advantage of the applloation of Q-A programming is the standardisation of
software dooumentation whlthin the framework of the supplier of the software. Simply every
employee must use the same forms or gets the hard oopy in the same form, after interactive

programming.



Conolualon

The above definitions and requirements do not oover the whole field of program generators
and fill-in-the-blanks systems. Author oonsiders the presented approaoh as the starting point

to further work and will be very obliged for oomments.
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STRESZCZENIE

Oprogramowanie wielu komputerow zastosowanych w uk#adaoh
automatyki przemystowej sktada sie z systemdw sterowanych
tablicami lub jest produkowane przez generatory programow.
Metody interakcyjne staja sie coraz bardziej popularne

w programowaniu takioh komputerow. Artykud dotyczy sys-
temu oprogramowania typu pytanie-odpowiedd 1 zawiera
definicje podstawowych termindw oraz niektdére wymagania
dotyozgoe tyoh systeméw.

COTIEPMHME

nporpaMMHoe odecne”“eHHe MHornx 9BM npHM6HH6MHX b cucTeMsoc
npoMHioeHHoM aBTOMaTHKH ncnojit3yeT CHCTeMH ynpaBaHeMtie
TaCJiMuaMM hjih npoM3Bo~HTCH ¢ noMom» reHepa-ropa nporpaMM.
idHTepaKTHBHbie MeTo”~u cTaHOBHTCH Bce Cojiee nonyjiflpHUMH

b nporpaMMMpoBaHHH tbkhx 3BM.

B KacTOHineii cTaTBe paccMaTpoaaTCH cHCieMa nporpaimHoro
oCecnegeHMH THna Bonpoc-OTBeT. npugoflIHTCH onpeiejieHHH
ocHOBHux noHHTMii m HeKOTopue TpeCoBaHHH npefIBHBJifleubie

K TaKHM CMCT6M8M.
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PHIL 5

Jacek OLSZEWSKI

This report defines a programming language for operating systems implementations. The language,
Phil 5, conforms to oertain design methodology of operating systems built as hierarohioal stru-
ctures of processes.
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9.8 For statements
10. Procedures
10.1 Standard prooeduras
11. Programs
12. Processes
13. Prooess struotures
14. Syntax summary
15. Li-t of standard identifiers

1. Introduction

Prooess Hierarchy Implementation Language is a name ohosen for the programming language
desorihed in [2] as a methodological tool for operating system design and programming.
Methodology presented in [2] assumes an operating system to be certain struoture of hardware
prooessor aotlvitles oalled processes (not to be mixed up with what has so far bean termed
prooess in the literature). A prooess is understood here as a data struoture and a set of iIn-
structions oonoerning these data. All data within the operating system oan be divided into
separate parts, eaoh of whioh is a private ™looal) data of a oertain prooess. There is no not-
ion of data being oommon to several prooesses. Instead, there may be another prooess for whioh
the data is private and it oan be aocoessed only by instruotions of the other prooess. Baoh of
suoh prooesses oan be active or passive. Prooesses may oall one another, the oalllng one
beoomlng passive and the oalled one - aotive. Then, the oalled one may rasume the oalllng
prooess, itself beoomlng passive. Interrupts are also considered as prooess oall8] oalls not
by other prooesses but from outside the system. On the other hand, an interrupt makes some
ourrently aotive prooess beoome passive. If a prooess oalls or resumes another one when it la
aotive, the oall or resumption is delayed until it beoomes passive - an autoaatlo exoluslon
of oalls of the same prooess (short time aoheduling) is assumed: However, interrupts aotivating
the sane prooess oonseoutively do not exolude eaoh other automatically. It is possible that
a prooess aotivated by an interrupt is itself interrupted and aotlvated again. In order to
avoid suoh Interleaving of aotivations means are provided to Impose the non-interruptabls
mode upon arbitrarily ohosen prooesses.

A prooess that oalls or resumes other prooesses and, in turn, ltself is oalled or"
resumed oan be oonsidered as an element of oertain hlerarohloal struoture of oalls and resump-
tions. An operating system built as suoh a struoture is to remain oonstant during the system
run} the.number of prooesses and their positions within the struoture do not ohange. This
allows for better understanding of the whole system, and perhaps, for easier formal verifica-
tion techniques.

Phil is a machine oriented higher level programming language that oomprlses the oonoepts
of the prooess and the struoture of prooesses mentioned above. It is based on Pasoal inclu-
ding cost of Pasoal®a data and control struotures and exoludlng all those features that would
make a dynamio allocation of resources neoessary. Phil"s baslo assumption is not to require
any run .ime support system nor any operating system kernel. Phil"s text is to be oompiled into
maohine oode, then loaded into the store and run without any referenoe to the Phil oompiler.

Text written in Phil starts with a number of program declarations, eaoh of whioh may be
understood as a prooess type definition. Then, there are declarations of prooesses, eaoh of
whioh oreates a prooess or prooesses aooordlng to the program referred to in the deolaration .
(analogously to the oreation of variables aooordlng to their type). Moreover, the deolaration
shows whioh other prooesses may be oalled by the declared one. So, process declarations may be
oonsidered as a prooess struoture building program. The text ends with a prooess call or oalls
- depending on the number of processors available in hardware — of those prooesses that are to
be aotivated first. Another assumption oonoerning the language is that programs oan be oompiled
separately of eaoh other. Henoe, a ohange in one progran should not involve oonpllation of
other rrogramc.
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The work on Phil implementation has been planned as a series of languages and their
compilers starting from slightly extended PL/0O (of [I]) and ending with the full programming
language presented in [2] . The oompilers are being programmed and tested in COP3 - a meta-
compiler developed at IMM and implemented on IBM/370 (of. [1]) . The first element of the lan-
guage and oompiler series, Phil 2.3, may be Interesting only from the point of view of compiler
writing methodology using COPS. Phil 5 is the series element which may also be interesting as
a system programming language. However simple, it oomprises all the basio oonoepts and ideas
of the methodology presented in [2] and outlined very shortly above.

References

E] J. Borowieo and others /ed. J. Olssewaki/t Compiler Production System, IMM Warsaw,
1981, /in Polish/

(21 J. OlssBiskit Design of operating system structures, WHT Warsaw, 1981, /in Polish,
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[11 N. WIrths Algorithms + Data Structures - Programs, Prentice Hall Ino. Englewood
Cliffs, N.J., 1976

2. Syntax notation

The Phil 5 syntax is defined in a notation which is required by COPS to produoe the
syntax analyser automatically. Ron-terminal symbols are denoted by identifiers - usually
short hand notations of English words. Terminal symbols are strings enolosed in quote marks.
A non-terminal symbol definition consists of one or more produotions, eaoh of whioh starts
with the production identifier. Produotions defining one non-terminal symbol have the form*

P1. S«T1|
P2. T2|
-*-

e Pn. Tnj

where P"s are production identifiers, S is the non-terminal symbol and T"s are alternative terms
of the definition. Production ldentifiers are neoessary for the purposes of formal description
of the language semantlos, required by COPS. Eaoh of terms T1, ..., Tn stands for a list of =
terminal and non-terminal symbols of the language, separated one from another with a oomma.

There are two speoial symbols, meanings of which are predefined In COPSj namely, “EPS*"-
denoting an empty symbol, and “STRING"» denoting a sequen.de of any oharaoters, enolosed by
quote marks. If a quote mark itself is to appear within a string, it should be marked with
two ed™aocant quote marks.

Examples of strings!

"PHIL 5 "MARES 4 SPENCER" ™ ”

COPS requires the syntax definition to be splitted into two parts: lexioon ana syntax
(proper), Eaoh of the parts starts with word LEXICON and SYNTAX correspondingly and ends with
a produotion at the end of whioh there is a dot instead of a semicolon.

,J. Yooabulary (lexioon)
3.1 Letters, digits, separators and oontmenta

Letters are defined .by the following set of produotions:
11. LETT. “A%I
12. “H™I

L26. Al |



Similarly, digits«
D1. DIRT- "O°1
D2. *1"t

D10. "0™»

A spaoe oharaoter has in COPS tha manning of a saparator for any language definition. Othar
separators for a partloular language are to be listed In a COPS dlreotlve, Tor Phil 3 the
direotlve is the following«

SEPARATOR-*Q Ixm- »//><, ,*[ J»
Too other OOPS dlreotlves are used to show how oommenta begin and end In the language«

-OOMBEO-» (« 7,
comBNB-» MF.

So, oommenta In Phil 3 are enolosed In braokets and stars.

3.2 ldentifiers

Identifiers are sequences of letters and digits, eaoh starting with a letter«

11. IDHF-IBTTI i
12. IDSIF, LETT] /
13. ¢ IDEN, DIOT»

Examples« o

A AO0O1 MARKS SPENCER

3.3 Numbers .

Numbers are unsigned eequenoea of digits«
N1* NDMB-DIGT |
H2. NOMB;DIGTj

Examples«
1984 3 001

3.4 Operators N . < .
Operators are speolal oharaoters or oharaoter pairs grouped in three definitions whloh
oorrespond to addition, nultlplloatlon and relation kinds of operators«

01. AT) OP-r+'

o0 -
=, ¢

03..KLT_OP«'a 'Is

04. ’ '»
03. REL_OP«V'| T
06. " *>'
07. *<'lL
08. >.1

°g. .
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3.3 Other symbols

Other symbols are defined by their appearonoe as terminal symbols in the syntax descrip-
tion. They Inolude all reserved words of the language and speolal symbols like brackets, the
assignment symbol eto.

4. Declarations and soope rules

Every identifier must be deolared unless it is a standard one. Standard identifiers may
be considered as predeolared, valid throughout the whole text in Phil 5. They may be redeolared
as any other identifier deolared in a normal way.

Sinoe Phil 5 is a blook struotured language every declaration has its soope. Por types,
variables and procedures the soope extends from the declaration of auoh an objeot to the end
of the blook within whioh the declaration ooours. For programs and prooesses, the scope
extends to the end of the whole text in Phil 5. Por reoords, identifiers of their fields are
valid only in the field designators (of. section 7.1),

3. Types

There are two ba3lo types of data, integer and oharaoter, and three struotured types,
array, record and pointer. A type declaration must oonform to the following definitions

T5. TYPE_D=IDEN]

T6. "ARRAY*, [ NUMB L, "] * 0?2 TYPEI) I
T7. *RECORD®, FIELD_L, VARIANT, “END"I
T8. *1*, IDENj

5.1 Basio types

Basio types are predeolared and denotedby the standard identifiers:

INTEGER , values of this type are integers from the range
depending on the hardware,

CHAR , values of this type are oharaoters of the set aooepted as the external
representation for the language implementation.

3.2. Arrays /

An array type declaration (of. produotlon T7 above) apeolfiee the type of the array
components, the number of indioes (dimensions) and the maximum value of eaoh index. The number
of Indioes and maximum index values are shown as the list of numbers:

11. NtIVB_]>NUMB |
L2. NUMB_L, *, ", NUMBi

The minimum value of eaoh index is always 1.

Examples:
ARRAY 17] OP  DAYj
ARRAY [4,13) OP CARD|



- 20 -

5.3 Reoords

A record type definition (of. production T8 above) apeolfles a number of fields and
a variant part of the reoord. There may be O or more fields in so oalled field list:

F1. FIELDJL-"EPS"|
F2. PIELD |
F3. FIELD, "}", FIELDALj

The non-terminal symbol FIELD denotes, in faot, a number of the reoord components of the
same type:

P4A_. FIELD»IDEN L, ", TYPEJD}
where the symbol IDEN_L represents a list of one or more identifiers:

L3. IDEN_L-IDEN |

L4. ~ IDEN_L, *~,", IDEN}
The soope of the identifiers is the reoord itself, and they are also aooessible in field
designators (of. aeotlon 7.1).

A reoord may have a variant part beginning with the word “CASE" followed by so oalled
a tag field, then the word "OF" and a list of variants. The value of the tsg field is to
indloate whioh of the variants is ohosen for a partioular instanoe of reoord.

71. VARIANT»"EPS*® |
V2. "CASE", IDEN, " =: [IDEN, “"GF," VARIANT_ L}
The type of the tag field may only be a basio one. Henoe, the symbol IDEN appears in V2 where
the- tag type is to be defined.
The variant list specifies one or more data struoturea eaoh of whioh is itself like
a reoord - consisting of a list of fields and a variant part of the struoture. Eaohstruoture
is labelled by one or more constants(a oonstant list).

V3. VARIANT_L»CONST_L, *":*, =(°, FIELD_L, VARIANT, *":7
V4. YARIANT_L, *":", CONST_L, FIBLDJL, VARIANT, ")"}

The oonstants should be either integers or oharsoters aooording to the speolfled tag field
type. However, a string may also be used as a label where the tag field isspeolfled as CHAR.

In such a case only the first oharaoter of the string will be reoognlned.
L5. CONST-NUMB | /
L6. "STRING™}
L7. CONST_L-CONST |
L8. CONST_L, =, ", CONST}
Examples:

RECORD NAME, CKRISTIANNAME; ARRAY [10 ) OF CHAR}
AGE: INTEGER}
SEX: CHAR END}

RECORD REGISTRATION: ARRAY [71 OF CHAR}
YEAR: INTEGER}
CASE VEHICLE: CHAR OF
"CAR": (TIROPSEATS: INTEGER)}
"VAN", "TRUCK®: (WEIGHT: INTEGER) END}

In the lost example only first letters of the labels will be reoognieed: C, Y and T.
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5.4 rolnter3

A pointer type declaration (of. produotion T8) introducea a type whose values ore
pointers to variables of the type speoified in the declaration. A representationof pointer
values is ohosen to be a standard two-field reoord deolared as follows:

RECORD LOG, SIZE: INTEGER END}

In other words, a pointer bound to any type is itself a reoord, the Ffirst fieldofwhioh
gives the location of the pointed variable, the seoond - its sise,

5.3. Named types

Types may be deolared so as to have names. Deolarations of the named types form
declaration lists:

T3. TYPE_L»IDEN, , TYPB D I

T4. TYPE L, V , IDEN, *, TYPE D}

Apart from the basio types the following struotured types are predeolared:
POINTER"/AL-RECORD LOC, SIZE: INTEGER END} (of. seotion 5.4 )
LINK-RECORD STATUS: ... } (* ITS TYPE IS HARDWARE DEPENDENT w)

BASE, RETL: INTEGER END

The latter is concerned with so oalled links through whioh prooesses oan be manipulated and
resumed (of. standard prooedures HOLD and RESUME in seotion 10) . The STATUS field is for an
internal representation of the process status (interruptable or non-interruptable, eto.) ,
BASE - for the prooess base address (depends on where in the memory the prooesa is plaoed) ,
and RETL - for the prooess return address after oalling another prooess or being interrupted.

G. Variables
Variables arc defined by their deolarations:

VB5. VAR DP-IDEN_L, "} TYPE D}

""uoh a declaration speoifies a number of identifiers and a type definition, aooording to
whioh the identified variables are oreated.

Examples: i
X, J, K: INTEGER}
01, C2; CHAR}
P: t INTEGER}
A-ARRAY [4,4] OP INTEGER}
R: RECORD N: ARRAY [10] 0? CHAR}
C; INTEGER END}

7. Expressions
Expressions consist of operands, arithmetio operators and parenthesis.

7.1. Operands

Operands are numbers, oharaoters, strings and so oalled designators. A designator is
a denotation of a variable or of ita oomponent, if the variable la an an/ay or reoord or
pointer.
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VI"L. VAR D-IDEH |

V2.~ VR I>, EXTR_L, *1°1
VII3. VAN n, IDENI
DA VAR-D, "»"I-

An array clement (produotion V2 ) isdenoted by the array designator and an expression
liat enclosed in array braokets, which gives values of indloes of the element oonoemed.

A3. EXPRJI>EXPR 1
AL EXPR_L, "L, BEXPR;

It may happen that values of some of the expressions lie outside limlt3 of indloes defined
in the array deolaration (of. seotion 5.2 ) . Normally, run-time errors would be reported.
Here, as no run-time system is to be required by the language oompiler, eaoh index value is
oaloulated aooording to the following formulas
e&D mod m + 1

where e 13 the value of the oorresponding expression and m - the maximum value of the index.

A reoord element (produotion VD3) is denoted by the reoord designator and a field
seleotor.

The designator P) denotes the variable pointed by the pointer P. Sinoe the pointer P
may also be oon3idered as a record of the type POINTERVAL, P.LOC and P.SIZE are also deslgna-
tors.

Examples (of. seotion 6)

J (integer)
c1 AR

P (¢integer)
P> Gnteger)
P_SIZE @nteger)
A 2.2 G@nteger)
RN @ Char)

7.2  Arithmetic operators

There are two groups of arithmetic operators listed in the lexicon(of. seotion 3.4)s
adding operators (AD_OP) and multiplying operators (mit_Op). Their preoedenoes are speoified
by the syntax of expressions.

E1. KXPRoBXPR, AD_OP, TERM |

E2. Al> 0P, TERM 1

E3. TERMj

?R1. TERM»TERM, MLT OP, FACTOR I
TR2. FACTOR}

First, the multiplying operators are exeouted, then, the adding ones. Operators of the same
precedence aro executed in sequenoe from left to right. The precedence rule may be broken by
parenthesis.

FR1. FACTOR«CONST I
FR2. VAR D |
FR3. "("LEXFR, )™

First, the parenthesis is exeouted, then the rest of the expression.

The operators — and « have their usual meaning. The division operator / means
the truncated quotient of its operands.e <
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Examples (of* seotion 6) s

1981
wl/ (J-K
» H# ( )

A [2,3]1 +A [L,jl
R.C*3

8. Conditions r

Conditions oonsist of expressions, relation operators and the oonjuotlon "I and disjun-
ction " A * symbols. Apart from the operators listed in the REL _OP symbol definition (of.
seotion 3.4) the "0ODD" and "»"symbols are also oonsidered relation operators. Conditions
ore evaluated aooording to the following preoedenoe orders

REL OP, "»", "ODD"
-
T

yielding a result of logioal value (true or fftlse).

CN1. COND-COND, "|*, COND_T|

CN2. COND_T}
CN3. COND_T= CONDJT, “A", COND_P |
CN4. COND_P}

CN5. COHDJIP-*0DD, " EXPR |

CN6. EXPR, EXPR |
CN7. EXPR, REL OP, BXPR]

Examples (of. seotion 6)s
ODD I A J«K

01/ "A"|C2-*P"

P <>3

A [K,2] < - R.CAR.N [3/°X"

9. Statements

Statements denote aotions. There are nine different Icinds of statements} six of whloh
are oalled simple etatementss aealgnement, prooedure or prooess oall, oompound statement,
repetition, seleotlon, and empty statement.

31. S STMT-YAR D, *u®, EXPR |

32. IDEN, ARCS |

53. *BEOIN ", STMTJL, "END" I

54. "REPEAT*, STWT_L, “CNTIL", COND|
55. "CASE", EXPR, "OP", CASB L, "END"I
56. "EPS'\

Apart from the six simple statements there are also if-, while—, and for-atetements,

S8. 3TCT-3 3TMT |

39. "I, COND, *THEN", 3 STKT, IP_TAIL |

S10. "WHILE®, COND, "DO", STHE I

311. "POR*, IBEN, *I1-", EXPB, *TO", KXPB, TO", STMT}
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9.1 Assignements

The designator to the left of the "j»* symbol denotes a variable or Its oomponent, if
it is an array or reoord (of. produotlon 31 above ) .After the asslgnement the variable has
a new value; the value of the expression standing tothe right of the *j«"symbol. Types of
the variable and the expression must be oompatible. A string of the length m may be assigned
to an array of n oharaoters. If m <n, the string is extended withspaoe oharaoters so as to
matoh the array slse. If m > n, oharaoters n+l1, n+2, .... , m are Ignored.

Examples (of. seotion 6) *

J:«0

01:-"7"

P(:-1*3/ (3-X)

A[L1,1] 1I<A (2,2) »A [3,3]
R.N:« "ARTHUR"

9.2 Prooedure and prooess oalls

Prooedure and prooess oalls have the same form (of. produotlon S2 ) . They may have argu-
ments, i.e. a list of exprossions:

Al. ARGS= "EPS "I >
A2. “C, EXPR L, *).7%

9.2.1 Prooedure oalls

A prooedure oall stands for evaluation of its arguments, substitution of the prooedure
parameters by the evaluated arguments, and exeoution of the prooedure body (of. seotion 10) .
Types of arguments must be oompatible with their corresponding parameters. Evaluation of an
argument involves evaluation of indioes or field seleotion, if it is a oomponent of an array .
or reoord.

IT a formal parameter is assigned to in the prooedure body, the corresponding evaluated
argument must be a designator.

Examples (of. seotion 10) » /
PUTfcURREIJT);
GET(NEXT)

9.2.2 Process oalls

A prooess cell stands for evaluation of its arguments, creation of so oalled argument
reoord, fields of whioh are representations of the arguments, and oertaln sotion whloh stops
the calling prooess and aotlvates the oalled one. If an argument is a designator, a pointer
value that points to the denoted variable is defined and placed in the corresponding field
of the argument reoord. Otherwise, the value of the argument is plaoced in the field.

Prom the point of view of the oalling prooess the ocall is a statement that lasts as
long as the prooess resumption does not take place. Suoh a resumption Is to be made by the
oalled prooess by means of two standard prooedures, HOLD and RESUME (of. seotion 10).
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9.3 Compound statements

Compound statements (of. produotlon 33) denote sequenoea of aotlons, denoted in turn
by list of statements.

517. STXiT_L»3TMT |
518. STOT, STMTAL ;

9.4 Repetitions

A repent statement (of. produotlon $4) specifies repetition of the statement sequenoe.
After eaoh exeoution of the sequenoe the oondltion is evaluated. If it is true, the repeti-
tion stops.

Example:
REPEAT 1:«J; J:»A [1] UNTIL J=0

9.5 Seleotions

A case statement (of. produotlon 35) specifies exeoution of one of the statements
listed in the oase list and labelled by lists of oonstants.

- 314. CA3K_L«CASE D|
515. *CASE_17 V, CASE D;
516. CASE_D.CON3T L, "ISTMT;

First, the expression is evaluated, then its value is matohed oonseoutively against the
labels until the matohing label is found, then the statement labelled by the label found is
executed. The type of the expression should be either INTEGER or CHAR, Correspondingly, la-
bels should be numbers or ohareoters. String labels are also aocoepted although their first
ohnruotora only are oorapared with the expression value. If there is no matohing label found,

the last oase is ohosen.

Example:

CASE C OF ,
"AT, "B: X:i«l;

"C": BEGIN X:-3; Y:-0 END;

"D X:»2;

"OTHERWISE ": BEGIN X:-0; Yt-0 END END

9.6 If statements
There are two different forms of the if statement (of. produotlon S9) « so oalled if-

then statement and if-then-else statement.

512. IP_TAIL- “EPS"i

513. "ELSE", STNT;
An if-then statement speolfles evaluation of the oondltion and, depending on the result -
true or false - exeoution or skipping of the statement following the "THEN®" symbol. An If-
then-elae statement speolfloa evaluation of the oondltion and, depending on the result,
exeoution of the statement following the "THEN®" or "ELSE" symbol. Notioe that the statement
following the “THEN" symbol must be a simple statement, i.e. it may be neither if - nor
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while- nor for-statement.

Examples:

IP X0 THEN Y:-1/X
IP a[iJ«"a " THEN B: -A ELSE Ct-A

9.7 While statements

A while statement (of. produotion S10) speoifies the repeated exeoution of the state~
ment following the "DO" symbol depending on the value of the oondition. The oondition is
evaluated before the statement exeoution. If it is false, the while statement is finished.

Example:

WHILE 1>2 DO BEGIN M [i] :»M [I-1]j It-1-1 END

9*8 For statements 5

A for statement (of. produotion S11) speoifiea a progression of values assigned to the
so oalled oontrol variable and the oyolio exeoution of the statement following the *00" symbol.
Eeoh oyole begins with the assignement to the oontrol variable and ends with the statement
exeoution. The initial value assigned is the result of the evaluation od the expression
following the symbol. Then, the value is Inoreased oonseoutlvely by 1 until it reaohes
the value of the expression following the "TO"symbol.

Example:
FOR It-1 TO J-1 DO M [j+1-1TtM[j-1]

10. Procedures /

Prooedure deolaration oontains an identifier oalled the prooedure identifier, a list
of formal parameters and a blook oalled the prooedure body. The bloolc oontains deolarations
and a oompound statement.

B. BLOCK-TS, VS, PS, "BEGIN", STMT_L, “END")

Declarations of types and variables have the form of deolaration lists preoeded by symbols
"TYPE" and "VAR™ correspondingly.

T1. TS-"EPS"I
T2. “TYPE", TYPE L, ™)
VB1. VS="EPS |
VB2. "VAR®, VAR L, M

V33. VAR_L-VAR_DP |
VBA. VAR-L, ™", VAR DP)
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All types, variables and prooedures deolared within the prooedure body are looal to the
prooedure. Values of the looal variables ore undefined when the prooedure body la entered.
In addition to the looal objeots, parameters and global objeota are also known within the body
provided their identifiers are not redeolared. Global objeota are those deolared in the prooe-
dure environment and textually preoedlng the prooedure declaration.

SInoo prooedures may be deolared as looal ob™eota, their deolarationa may be nested.

P1. PS-"EPSTI
P2. "PROCEDUREIDEN, PAR_L, BLOCK, "}+*, PSj

However, there may be no reourslon of prooedure oalls} no prooedure may be oalled within its
own body, (iraplioit reourslon is exoluded by the definition of global objeots as no two prooe-
dures oan preoede eaoh other textually).

The prooedure body may Inolude all kinds of statements exoept prooess oalls.

Both restrictions, one oonoerning reourslon, the other one - prooess oalls, are due to
the Intended laok of any dynamio memory allooation routines which, otherwise, would be the
neoessary part of a run time support system. Reoursivo prooedures obviously require memory
allooation for- their looal variables whenever they are being oalled. In this respeot, prooedu-
res that hove nrooess oalls in their bodies ere similar to the reoursive ones, A prooess oall
always means that the oalling prooess is stopped until it is resumed or started again from its
beginning. In the latter oase it may happen that the same prooedure is oalledagain. So, new
memory should be ollooated to its looal variables sinoe its previous oall has not been finished
yet.

The prooedure parameter list may oonslst of several parameter groups, eaoh of whioh is
a list of parameter identifiers and a type identifier.

P4. PAS L="EPS

P5. PG L, " ;
P6. PG_L=PG|
P7. - PG, PG;

PS. PG=IDEN_L, "t*~, IDEN}

There is no expliolt speoifioation whether a parameter is of value or variable kind. Neverthe-
less, such a qualification is established in the compilation prooess} parameters whioh are
being assigned to in the prooedure body get the variable status while others have the value
status. Value parameters oan be considered as looal variables whioh initialvalues are results
of evaluation of the corresponding arguments. Variable parameters stand forthosearguments of
the prooedure oall whioh are variables. Parameters are looal to the prooedure, i.e. their soope
in the prooedure deolaration. Types of arguments in the prooedure oall must be oompatlble with

the parameter types.

Examples:

Suppose there is an array QUEUE of links, representing the first—oome-first—served queue of
prooess links, deolared with N as its maximum index. PIRST is a variable in whioh the queue
head index is kept and LAST - its tail index.Initially, when the queue ie empty, both indioea
are set to 1, In order to operate the queue the following prooedures may be used»

PROCEDURE PUT (LsLINP.)}

BEGIN QUEUE [LAST) :-1} LASTi-LAST+1-LAST/NnN END;
PROCEDURE GET(L:LINZ)}

BEGIN L:-QUEUE [FIRST]} PIRST: -FIRST«-I1-PIRST/NUN END;
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10.1 Standard prooedures

The following standard prooedures are predefined:

HOLD (L: LINK) - assigns to L a prooess link; in the prooeas oalled by another prooess it
is the link of the oalllng one, in the prooess aotlvated by an interrupt
it is the link of the interrupted prooess,

RESUME(L:LINK) - stops the ourrent prooess and resumes the one.whose link is the value of L,

IN(d, L, S: INTEGER) - initiates transmission of S oharaoters from the devioe no. D to the
memory starting from the address L,

OUT(D, L, S: INTEGER)- initiates transmission of S oharaoters to the devioe no. D from the
memory starting from the address L,

BIN (& ARRAYOFCHAR; I, N: INTEGER) - oonverts a string of oharaoters oontalned in A under
the index I into a numer and assigns the numer to N,

DEC(N, I INTEGER; A:ARRAYOFCHAR) - oonverts the value of N into a string of oharaoters and
assigns the string to A beginning from the index I.

In both prooedures, BIN and DEC, ARRAYOFCHAR denotes a one-dimensional array of oharaoters.
In other words, A stands for a variable declared as suoh an array. The Ffirst oharaoter of the
string is pointed to by . After the prooedure is finished | points to a oharaoter whioh is
next to the last one of the string oonoemed. The value 1 of the array index is oonaidered
next to its maximum value speoified in the array declaration. Henoe, strings are plaoced as
though the array wore a oiroular data struoture.

The BIN prooedure aots as follows:
- it ignores oonseoutive oharaoters until a sign followed by a digit or a digit is enoountered,

- It aooepts oonseoutive oharaoters until a oharaoter other than a digit is enoountered or
until 5 digits have been read,

- it oonverts the resulted string into the number.

The DEC prooedure oonverts the given number into the string oonsisting of 6 oharaoters -
spaoes for leading zeros, then another spaoe or depending whether the number is positive
or negative, and the number®s signifioant digits.

/n

11. Programs

Programs oan be understood as prooess types or patterns. Aooordlng to a program several
prooesees may be deolared analogously to variables being deolared aooording to their types.
-Unlike prooedures, programs oan not be oalled. They may only be referenoed in prooess decla-
rations (of. seotlon 12).

A program declaration oonslsta of its prefix, heading and blook.
PM. PROG-PREP, “PROGRAM®, IDEN, PPAR L, PPAR T, *~; BLOCK, " .";

The prefix is to allow declarations of oertain types prior to their use in the program
heading.

PF1. PREP-"EPS*I

PF2. "PREFIX", TS;
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The heading contains the program identifier, its parameter list and parameter reoord. The
pnrnmoter list oonsists of prooess nome3 that oan he referenoed in prooess oalls within the
program blook.

PP1. PPAR_L-"EPS*|
7P2. *C, IDBN.L, "%

The parameter reoord corresponds to argument reoords aooompanying oalls of the prooe3S
deolared according to the program (of. seotion 9.2.2).

PT1. ?rAR_T-" EPST|
PT2. "PARAVMETER"."RECORD", FIELD L, VARIANT, F“END";

The parameter reoord does not differ eyntaotioally from the regular reoord (of. seotion 5.3)
Semantloally, however, its field types are restricted to the following ones: CHAR, INTEGER,
LINK, POINTERVAL and pointer to any type. (Only suoh types are oonoerned when corresponding
argument reoords are defined; of. seotion 5.3.) ldentifiers of the parameter reoord fields
oan he referenoed iIn the program blook as they were variables. In other words, the parameter
reoord has no identifier for itself; its field identifiers are direct designators.

The soope of identifiers Introduoced in the prefix, parameter list and parameter reoord
is the program text. The soope of the program identifier is the prooess struoture(of. seotion
12).

Example:

PREFIX TYPE MESSAGE=ARRAY[20] OF CHAR;
FROGRAM TRANSMITTER (S) PARAMETER RECORD
OPERATION: INTEGER; PAR: {MESSAGE END;

(* TRANSMITTER GETS MESSAGES FROM A PROCESS THAT CALLS OPERATION 1 AND SENDS THEM TO A PROCESS
THAT CALLS OPERATION 2. OPERATION 3 IS TO INITIALIZE TRANSMITTER. S STAND FOR SCHEDULER
WHICH OPERATIONS ARE THE FOLLOWING: 1 - IT DELAYS TRANSMITTER AT THE S(I,L) CALL UNITIL
THE S(2,L ...)CALL TAKES PLACE, 2 - IT RESUMES TRANSMITTER DELAYED AT THE S (I,L)CALL AND
THE PROCESS BY WHICH TRANSMITTER HAS BEEN CALLED. PROCESSES CALLING TRANSMITTER MAY DO IT
IN ANY ORDER. »)

VAR M:MESSAGE;
I-INTEGER; (* 1 - MESSAGE RECEIVED, 2 - MESSAGE SENT »)
SENDER, RECEIVER:LINK;
BEGIN CASE OPERATION OF
1: BEGIN HOLD (SENDER); IF 1-1 THEN S (I, SENDER);
I; «1; M:-PARI; S(2, RECEIVER, SENDEr JeND;
2: BEGIN HOLD (RECEIVER); IF 1-0 THEN S(1, RECEIVER);
I: «0; PAR{: S(2,SENDER, RECEIVER) END;

3: BEGIN 1:-0; HOLD (RECEIVER); SENDER:-RECEIVER; RESUME (SENDER) END END.

12. Processes

Prooe3ses are created, identified end incorporated into the prooess struoture"by their
declarations. Eaoh of suoh prooesses is, in faot, an instanoe of the program referenced in
its deolbration. The declaration speolfios also whether the prooess is interruptablo or not.
Identifiers of prooesses that are instanoes of the same program may be listed in one decla-
ration group.



PD1. PROCJDBC10-"PUOCES3SPECIFICATION, PROC_DECL _Lj
TB2. SPECIFICATION» *EPS”|

PD3. *HONINTERRUPTABLE %}
PDA. PnOC_DECX._ L-PROC DRCL |
PD3. PROG DECL I, "j  PROC_DKCLI

PD6. PROC_DECL-IDEN_L, ™\ IDEN, PROCMii

Symbols following the oolon are the program name and the Hat of prooeaa names whloh replaoe
the program parameters (of. seotlon 11).

PD7. P.700_L-"EPS®|
PD8. " "(™» IDEH_L, ™)™

Idantifiers of prooeases are not to be oboaen freely) U®t of identifiers allowed
for prooess names is the following!

P1

p2 for .prooeases that oan be oalled by other proOesaes,
el

Pn

11

12 for processes aotivated by interrupts,

Im
where n and m depend on a partioular hardware organisation. Moreover, each of identifiers
beginning with the letter 1 13 associated with a specific hardware interrupt.

Every prooeaa declared in suoh a way oan be active or passive. It beoomes aotive when it
is oalled or resumed by another process or when the interrupt with whloh the prooeaa name
is assoolated ooours. It beoomes passive when it calls or resumes another prooeaa or when it
is Interrupted. When the prooess is being called or reasumed while/aotive, the oall or resua»,
ptlon is delayed until it beoomes passive. So, mutual exolusion of oalls of the same prooess
is imposed automatically. However, a prooess aotivated by an interrupt oan be itself inter-
rupted and aotivated again unless it la specified NOtHIHTEHBtII"TARLS, Henoe, the automatlo
exolusion of interrupts 1lb imposed only with respeot to prooesse3 so speoified.

In contrast to procedures, processes retain values of their looal data during their
passive periods. In other words, values of all variables declared in the corresponding pro-
gram blook are preserved between eonseoutlvo aotive periods of the prooess. This, of oourse,
does not oonoem variables whloh are arguments of process oalls ooourlng in the program blook.
Values of suoh variables oan be ohenged by the oalled prooeases.

Example (of. seotlon 1I):
PROCESS P6, P7, P8: TRANSMITTER (pi)

13. Prooess struotures

A prooess struoture is oreated by a series of prooess deolaratlona preoeded by program
declarations and followed by an initial prooeaa oall.(in the oase of multiprocessor hardware
there have to be as many initial prooess oalls as prooeaaors),

P31. STRDCTURS»PROC_t, PROC_DECL_3, , IHITIPROC CALL)
PS2. PROOJL-PROOI
PS3. PROCML, PROO)

PSA. PROC DECI. S-PROC DECL GJ



PS5. PROC DECL_S, " " , PROC_DECL G)
P36. INIT_PROC_CALL-IDEN, ID2N L, ”)7)

The strooture forms a hierarohy of prooesses that oan oall and resume one another.
Initially, they are all passive exoept the one referred to in the initial prooess oall.
Arguments of the oall are not expressions but names of other prooesses «hloh in the correspon-
ding argument reoord are represented by their links. Values of the links oorespond to start-
ing points of the prooesses. So, in the program acoording to whloh the initial prooess is
deolared there may be resumptions of the prooesses listed in the initial prooess oall. Eaoh
of suoh resumptions aotlvates the given prooess from its beginning.

14. Syntax summary

PS1. STRUCTURE-PROGJC, PROC DECL S, INIT_PROC_CALL) 13
PS2. PROG_L-PROG | 13
PS3. PROG_L, PROG) 13
P34 . PROCJ3ECL_S-PROC_DECL 01 13
PS5. PROCJDECL_S, ™)"# PROO_DECL_O) 13
PS6. INIT_PROC_CALL-IDEN, *(*, IDEN_L, )% 13
PD1. PROC_DECL_G» "PROCESS *, SPECIPICATION, PROO_DECL Lt 12
PD2. SPECIPICATION-"EPS"| 12
PD3. . "NONINTERRUPTABLE®) 12
PD4. PROC_I)ECL_I-PROC_DECL | 12
PD5. PROC_BECL L, )", PROC_DBOL) 12
PD6. PROC_DECL«IDBH_L, <", IDEN, PROC L) 12
PD7. PROC_I- "EPS | 12
PDS. *(% IDEN L, ")) 12
PM. PROG-PREP, “PROGRAM," IDEN,PPAR_I, PPARJT, %", BLOCK, ".%) 11
PP1. PREP-"EPS".I 11
PP2. "PREFIX", TS) 11
B. BLOCK-TS, VS, PS, “BEGIN", STMT L, “BND"j 10
PP1. PPAR L-"EPS "| 11
PP2. “(", IDEN.L, " 1
PH. PPAR_T-"EPS "| , 1
PT2. *PARAMETER", "RECORD",FIBLDJL,VARIANT, “:\D"j 1
T1. TS-"EPS"I 10
T2. "TYPE", TYPE I, ® ™) 10
T3. TYPE_L»IDEN, TYPBJ) | 5.3
Ta. . TYPE 1, *)", IDEN, TYPBJD) 3.5
T5. TYPB_D-IDEN I 3
T6. "ARRAY", “[*.NUMB_I,"]", "OP",  TYFEJ>] 5
7. "RECORD *, FIBLD_L,VARIANT, “END  "| 3
T8. “f* , IDEN) 3
P1.?1ELD_L-"EPS"| 3
p2. FIELD 1| 3
P3. PIBLD, %) *, PISLD L) 3
P*. PIELD«IDEN L, ", TYPE D) 3
V1. VARIANT»"SPS"I 3
Y2* "CASE®, IDEN, "»", IDEN, "OP", VARIANT,!) 3
TX VARIANT L-CONST L, “"t°, "(", FIELD_L, VARIANT, "I 2

VARIANT L, *)*, CONT»T L, "t", "(", -EIBLD L, VARIANT, )
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L1. NUMB_L»NUMB 1

L2. NUMB_L, *,", NUMB)
13. 1BEN_L«IBEN |

L4. IBEH L, *, ", IBEK)
L5. CONST-NUMB 1

L6 . "STRING";

17. const_lI»const |

LB. CONST_L, CONST
VB1, VS-"EPS"|

VB2. VART, VAH I, )

VB3. VAR _L-VAR BP |

VB4. VAR L, ", YAR BF;
YB5. YAR BP-IBEN_L, "t*, TTPB Bt
P1. PS- "EPS " |

P2. "PROCEBURE", IBEN, PAR L, ™)"» BLOCK, psi
P4A. PAR L« "EPS "1

PS.  * tC, FGL, T

P6. PG_L«PG |

P7. PG L, *;", PG;

P8. PGIBEN L, *1%, IBEN)
S1. S _STKT=VAR B, "-~, BXFR" I

S2. IBEN, ARGS-1

S4. "BEGIN," stmt_1, "%nb”l

35. "REPEAT", STMT_L, “UNTIL", CONB |

S6. "CASE", EXPR, "OF", CASB ;L, "ENB"|

S7. "BPS"; s
SB. STMT-S_STMT |

S9. "IP", CONB, "THEN", S STMT, IP_TALL |
S10. "WHILE®", CONB, "BO", STMT |

S11. "POR", IBEN EXPR, TT0," EXPR, "BO", STMT)
S12. IF_TAIL="EPS " |

S13. ~ F"ELSE", STMT)

S14. CASB_L=CASE B |

S15. CASE L, "}, CASE B)

S16. CASB_D-CONST L, *:*, STMT)

S17. STMT_L-STKT | /
S1B. STKT, STMT L)

Al. ARGS-"EPS"|

A2. ", EXPRL, "7}

A3. EXPR_L-EXFR |

Ad. EXPR L, *,", EXPR)

VBL. VAR B-IBEN |

VB2. ~ VARB, "(C, EXPRL, T
VB3. VAR B, ".", IBEN |

VB4. VAR.B, T)

El. EXPR-EXPR, AD_OP, TERM I

B2. AB OP, TERM |

B3. TERM;

TR1. TERM-TERM, KLT OP, FACTOR I
TR2. FACTOR;

PR1. PACTOR.CONST I

PR2. VAR B I

PR3. ~ "(\ BEXPR, )7,

>.2
5.2
5.3
5.3
5.3
5.3
5.3
5.3

E6ocbcbbbaobbbb

© © © © © © © © ©

9.2

7.1
,7*1

7.1
7.1

7.1
7.2

7.2
7.2
7.2
7.2
7.2
7.2
7.2



ON1. COND«COND, "I", COND T I

CN2. < COND_T}

CK3. COND_T»COND_T, COND P |
CKA. CONE_F}

CN5. COKD_P-"ODDEXPR |

CNG. EXPR, EXPR |
CN7. EXPR, RELJ3P, EXPHj

15. Liat of standard identifiers

EASE
BIN
CHAR
DEC
HOLD

IN
INTEGER
LINK
LCoC

ouT
POINTERVAL
RESUME
RETL
SIZE
STATUS

5.5
10.1
5.1
10.1
10.1
C 10.1
5.1
5.5
5.4
10.1
5.5
10.1
5.5
5.4
5.5
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STRESZCZENIE

Opracowanie opisuje Jezyk programowania do Implementaodi
systemow operaoyJdnyoh. Jezyk PHIl 5, opracowany wed#ug

metodologii systemow operaoyJdnyoh, zbudowany Jest Jako

struktury hierarohiozne procesoéw,

COFIEPIAHME

B HacTOHineit patfOTe paccMaTpMBaeTCH H3#ik nporpaMMupoBaHHH
fljiH pa3padoTKH onepaRHOHHDDC cucTeM. H3KK PHIL5 nocTpoeH
C ygeTOM MeTO ojiorKH pa3pa(50TKH onepaRHOHHhix cucTeM, KaK

HepapxngecKMx cTpyKTyp npoijeccoB.
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Zestam kreSlagcy XYNETICS 1200 Heinlett Packard

Instytut Uassyn Uateaatyosnyoh dysponuje nowoozesnya zestawem kredlgoya XYNETICS 1300
Hewlett Psokard, ktérego oharakterystyka saalessosona jest nl*ej. Y

Instytut Maszyn Mateaatyosnyoh note podja¢ si« wykonania ustug eksploataoyjno-obllosenlowyoh
1 prograalstyosnyoh, prsy reallsaojl ktcryoh niezbedna jest graflosna foraa wynlkéw, w nastepujag-
oyoh dsledslnaoh:

« prseayst aassynowy (projektowanie ozeéol aassyn),

« przemyst lotnlosy (dokuaentaoje warstwloowe, kontrolno-poalarowe Itp.),

a prseayst okretowy (projektowanie roskrojéw blaob),

a arobltektura 1 budownlotwo(projekty konstrukoyjne),

a urbanistyka (plany prsestrsennsgo zagospodarowania terenu),

a gospodarka konunalna (planowanie sieol koaunlkaoyjnyoh),

a kartografia (aapy, plany, posioaloe),

a zarzadzanie (planowanie sieol dslata¢, rysowanie zestawien statystyosnyoh Itp.),

a elektronika (projektowanie obwodow).

Instytut dysponuje takte koaputeraal: IBU-370 1 B-32

Na eao IBM 1 R-32 posladaay opréos standardowego oprograaowanla - uruohoalony pakiet
NAHVIK (APT) shuZaoy do generowania programéw dla obrabiarek sterowanyob nuaeryoanle (OSN).

Dla zestawu krec¢lgoego posladaay uruoboaione na eao R-32 1 IBM 370 pakiety funkojl krecla-
oyoh uaotllwlajgoe graflosne przedstawienie wynikéw programéw napisanych w Jezyku PORTEAN 1V
oraz postprooesor do systeau nuaeryoznego sterowania obrablarkaal uaoZllwlaJaoy rysowanie drogi
narzedzia skrawajgoego.

W zakresie oprograaowanla aoZeay ponadto podja¢ sie wykonania nletypowyoh pakietéw progra-
aowyoh 1 poetprooesoréw w saletnodol od Indywldualnyoh potrzeb uiytkownlkow.

Umozliwiamy dogodng eksploataoje oplsanyob urzadzen krec¢lgoyoh, Jak réwnlet aassyn basowyoh.
Ponadto noteay udostepni¢ 1 zapewni¢ obstuge zestawu krec¢lgoego do oeléw naukowo-badawozyoh,

dydaktyoznyoh 1 In.

Zalnteresowanyoh naszyal ustugaal prosimy o podanie:

0 klaey 1 zakresu zagadnienia, ktore Interesuje uzytkownika
0 potrzebnego oprograaowanla |

0 stopnia przewidywanego wykorzystywania naszyoh ustug

Zgtoszenia proslay kierowa¢ na adres:

Instytut Uaszyn Mateaatyosnyoh
Krzywloklego 34, 02-078 Warszawa

Kierownik Dziatu Planowania 1 Koordynaoji
Prao Naukowo-Badawozyoh

agr In*. Jan NESTERUK

telefon 38*33-30
tele* 813817
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CRARAKTERYSTYKA TECHNICZNO-EKSPLOATACYJINA ZESTAWU KRESLACEGO
XYNETICS 1200 HEWLETT PACKARD

Zestaw kredlgoy praouje samodzielnie w stosunku do aassyny basowej (na ktorej eksploatowano
Jsst oprograaowanla bazowe), tzn. w systemie off-line. Maszynami bazowymi sg komputery Jednolitego
Systemu,serii R1AD oraz IBM.

Dane do rysowania sg przenoszone z komputera na zeBtaw kre6laoy za pomoca taimy magnetyoz-
nej ((taSma typu SL, gestoc¢6é 800 BPI).

Ploter XYNETICS 1200

Dane teohnlozne: stk poziomy
sterowanie olagte w dwu oslaoh
obszar rysowania 147 x 222 om
predkodd rysowania max. 800 krokéw elementarnyob (ok500m/s)
dokdadnodd rysowania 0.005 oala (0ok.0.127 mm)
powtarzalno6é rysowania 0.001 oala (0k.0.025 mm) w oaklym obszarze rysowania
1lozba piér w giowloy - 4 (kolory)

Rysunki moga byé wykonywane na kaloe teohnlozned, papierze milimetrowym, papierze biakym, filmie
warstwowym, TFoliaoh itp.

Ihvu-"AI Zalntoroocraanygh blizszymi szozog6tami zachecamy do przoozytania opracowania zamleazozo-
ij:ow 3-4/19c2 Blulotynu Informacyjnego Nauki 1 Toohniki Komputerowo -
r.orthold A. .Tcfpolski S.: Uwugi na temat zastosowania ploterdéw ze szczeg6lnym uwzglednlo-
nion zestawu kreslacego XYNETICS 1200 Hewlett Paokard - zainBtalowonogo w Inatytuolo
Haszyn Watowatycznych.



GRAFIKA KOMPUTEROW A

Jezyk PSG jest prooeduralnym Jezykiem, przeznaozonym do programowania grafioznyoh
urzadzen wejsolonyoh komputeréw. Zostat opraocowany w Praocowni Grafiki Komputerowej Instytutu
Maszyn Matematyoznyoh w Warszawie i zaimplementowany na minikomputerze MERA-400 z systemem
operaoyjnym SOM-3. _i

PSG Jest ozesolag sktadowg tzw. bazowego systemu grafioznego na minikomputerze MERA-400
(przedstawionego na rysunku), z dodgczonymi on-line urzgdzeniami: rastrowym monitorem gra-

ficznym MERA-7954 i ploterem Benson-1220 oraz staoja pamleoi tasmowej PT-JO5.
Jezyk PSG tworza nastepujace grupy procedur:

e procedury definiowania podstawowyoh elementéw geometryoznyoh}

0 prooedury transformaoJl podstawowyoh elementéw geometryoznyohj

(Za pomoog prooedur dofiniuJdaoyoh i transformaoyjnyoh mozna okredlad, tworzyd i przetwarzan
elementy geometryozne, takie Jak: punkty, odolnkl, okregi, elipsy i ioh duki, krzywe alge-
braiczne 2- i n-stopnia, znaki alfanumeryozne i1 speojalne itp.)

= procedury generaoyjne zaplsujaoe w Zbiorze Posrednim Danyoh Grafioznyoh ZPDO wykreowane
elementy geometrycznej

« prooedury obstugi zbioru ZPDG pozwalajace na sterowanie Informaojg zapisang w zbiorze
ZPBOj

« prooedury postprooesorow poblerajgoe ze zbioru ZPDG odpowiednig poroje elementéw geometry-
oznyoh i1 przesytaJgoe Ja do okreslonego urzadzenia graficznego (monitora, plotera).
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Wyswietlenie obrazu na monitorze wymaga wykonania nastepuJaoyoh ozynnosol:

« analizowania rysunku, Jego podziatu na prostw elementy geometryozne 1 okreslenia tyoh elemen-
tow za pomoog prooedur definluJaoyoh i1 transformaoyJnyohj

= zapisania elementéw obrazu w Zbiorze Posrednim Danyoh Orafioznyoh (ZPDG) za pomoog prooedur
obstugi zbioru ZPDG oraz prooedur generaoyjnyohj

e przestania do monitora lub plotera danyoh grafloznyoh ze zbioru ZPDG przez wywolanie
odpowiedniego postprooesora.

Przedstawiony na rysunku sohemat przeptywu inforraaoji w systemie grafioznyra Jeat pod-
stawowym sohematem dziatania uzytkownika w ramaoh systemu. System dopuszoza kombinao Je tego
prooesu, np. najpierw zapisanie poroji informao Ji w zbiorze ZPDG, a nastepnie wybranie odpo-
wiednioh z nioh i1 ioh wyswietlenie. Zasadnioze idea pozostaje Jednak bez zmian.

Oferujemy trzy odmiany JezykaPSG:

9 uproszozong U
= standardowg S
m rozszerzong R

réinlaoo sie mozliwoso iaml (liozbg 1 typem prooedur) oraz oena.

Dyskowe
KONFIGURACJA BAZOWEGO SYSTENU GRAFICZNEGO
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E
F
Procedury Obstugi E
Zbioru Zbiér K
Posredni
Postpro- T
Danych cesor 2
6raficznych
Inne
Procedury ﬁir;a,dze-
Definiujace graficzne
i Transformacyjne z odpo-
wiednimi
START v
cesorami

OBIEG INFORMACJI W SYSTEMIE

PROCEDURY JEZYKA PSG

PROCEDURY DEFINIUJACE

1. Dofinlowanle punktuza pomooag dwooh przeoina Jaoyoh sie prostyoh (wektoréw) - DPKTDW
2. Definiowanie punktuza pomoog okregu przeoinajgoego sie z proata (wektorem) - DPKTOW
3. Definiowanie punktuza pomoog dwooh przeoinaJgoyoh sie okregéw - DPKTDO

4. Definiowanie punktulezacego na okregu, wyznaozonego przez promien tworzaoy kat alfa
z onlg x - DPKTOK

5. Definiovaanie punktu za pomoog krzywej 2-atopnla i1 przeoinajgoel Ja prostej (wektora)
- DPKTST

6. Definiowanie prostej (wektora) przechodzacej przez punkt i styoznej do okregu - OTEKTO

7. Definiowanie prostej (wektora) styoznej do dwéoh okregéw — DFFEKPO

8. Definiowanie prostej (wektora) przeohodzgoed przez punkt i tworzacej kat alfa z osig

IWEKHC

9. Definiowanie prosteJ(wektora) przeohodzgoel przez punkt 1 tworzgoej kat alfa z zadang

prosta wektorem - DWEKIW
ni 10. Definiowanie prostoj (wektora) réwnolegtej do danej prostej i odlegtej od niej od

- PFfSKRD
11. Definiowanie okregu o danym Orodku, statyoznego do prostej (wektora).- DOKHSW
12. Definiowanie okregu przeohodzgoego przez trzy punkty - DOKRTP
13. Definiowanie okregu o zadanym 6rodku, etyoznego do okregu zadanego- DOKR30
14. Definiowanie okregu o danym promieniu, stycznego do dwooh prostyoh(wektoréow)—
DOKRIW
15. Definiowanie luku okregu styoznego do dwéoh prostyoh i zawartego miedzy nimi (nharoza)
PLOKBU

16 . Definiowanie krzywej (funkojl uwik¥anej) drugiego stopnia przeohoazgoeld przez pied
punktéw- DPUDST

17. Definiowanie punktu leigoego na prostej (wektorze) odleglego od punktu poozatkowego
od - DI-WED

18. Definiowanie luku okregu okreslonego punktami poczatkowym 1 koricowym oraz strzatka
- DLOTOS



PROCEDURY TR/GFSPORKUJAPE

1.

Transformao ja 3punktu lub wektora okreslonego w sposob bezwzgledny - TBPKTB

2. Tronsfonnao Ja Tpunktu lub wektora okreslonego w sposob bezwzgledny - TTPKTB
3. TransformaoJa Bpunktu lub wektora zadanego w spos6b wzgledny - TBPKT#

4. Transformacja T punktulubwektora zadanego w sposob wzgledny - TTPKTW

5. Transformacja T wektorazadanegobezwzglednie  -TB?/EKB

6. Tranaforroaoja T wektorazadanegobezwzglednie  -TWEKB

7. Transformacja B zadanego tabliog oiggu punktéw lub wektorow okreslonyoh w sposéb
bezwzgledny - TETP4P

8. Transformacja T zadanego tabliog oiggu punktéw lub wektordw okreslonyoh w sposéb
bezwzgledny — TTTF>7B

9. Tran3fornaoJa B zadanego tabliog oiggu punktow lub wektoréw okreslonyoh w spos6b
wzgledny - TBIPIT.7

10. Tran3formaoJa B  okregu okreslonego w sposéb bezwzgledny - TBOKRB

11. Transformaojo T  okregu okreslonego w sroséb bezwzgledny - TTOKRB

12. Transformaoja B luku okregu — TBIOKR

13. TransformaoJda T luku okregu - TTIOKR

14, Tragggggmacja B zadanego tabliog segmentu krzywej (Ffunkcji uwikdanej)drugiego stopnia

15. Tr_la_rllgs%macja T zadanego tabliog segmentu krzywej (funkojl uwikkanej) drugiego stopnia

16. Transformaoja B  segmentu krzywej(funkoji uwikdanej)n-tego stopnia-TBFUNS

17.

Transformaoja T  segmentu krzywej(funkojl uwikd#aned)n-tego stopnia-TTFUHS

PROCEDURY GEHERACYJKE

1
2.
3.
4.

5.
6.

C wgc n c

t16 .
. Generaoja pola kotowego - GPOLEK

Genoraoja zadanego tabliog oiggu odolnkéw (damanej) okreslonyoh wzglednie - GTAB1K
Generaoja zadanego tablicg oiagu odoinkéw (damanej)okreslonyoh bezwzglednie - GTABLB

. Generoojs zadanego tabliog zbioru wektoréw okreslonyoh bezwzglednie - GTABWB

Genernojo krzywe{'_ gl—adkiej przeohodzaoej przez zadane tabliog punkty, okreslone
bezwzglednie - GTABKG

. Genoraoja Htuku ellp3y - OLELiP
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24. Zadanie parametrow wyswietlonej linii - GLINOS

25. Generaoja zadanej tabliog punktéow krzywejsrednlo-kwadratowed - GTABKS
726. Generaoja tekstu alfanumeryoznego — GTEEST

27. Generaoja znakoéw grafioznyoh - GZNAKG

28. Zadanie numeru pidéra lub koloru - GCOLOR

29. Zadanie numeru bloku — GNRBLK

PROCEDURY DZIALANIA NA ZBIORZE ZPDC

1

2

U 3
4

5

R 6
S 7
R 8
9

S 10
1

12

R 13
.14

S 15

EEO%EBURY POSTPROCESORA MONITORA MERA 7954, KRESLAKA BENSON 122, KRESLAKA KL-2, DIGIGRA7 1612,
1. Wybieranie obiektu do wyswietlania przez podanie jego nazwy - PMR1, PPB1, PPK1
~ 2, Wybieranie oigagu obiektéow do wyswietlania przez podanie loh numeréw - PMR2, PFB2, FIK2.

Praoownia Grafiki Komputerowej IMM przyjmie do realizaoji zleoenla na sprzetowe 1 programowe
wlgozenle monitora MERA 7954 (lub innego urzadzenia grafioznego)do innyoh nii MERA-400
systeméw komputerowyoh.

Szozego6lowyoh informaojl udziela:

Instytut Maszyn Matematyoznyoh
Praoownia Grafiki Komputerowej
ul. Krzywlokiego 34
00-278 Warszawa
tel. 21-84-41 w. 39, 428, 413
teleks 813517






Informacja o cenach i warunkach prenumeraty na 1984 r.
- dla czasopism Instytutu Maszyn Matematycznych

9 Cena prenumeraty rocznej

Techniki Komputerowe - Biuletyn Informacyjny . 1560.- dwum.
Przeglad Dokumentacyjny - Nauki i TeChniki Komputerowe 1260.- dwum.
Informacja Ekspresowa - Nauki 1 Techniki Komputerowe 2400.- mies.
Prace naukowo-badawcze Instytutu Maszyn Matematycznych 660.- 3xwroku

9 Warunki prenumeraty

1/ dla os6b prawnych - instytucji i zakdaddéw pracy;
- Instytucje i zaktady pracy zlokalizowane w miastach wojewédzkich
i pozostatych miastach, w ktorych znajduja sie siedziby oddziatéw
RSW "Prasa-Ksigzka-Ruch' zamawiaja prenumerate w tych oddziatach;

- Instytucje 1 zaktady pracy zlokalizowane w miejscowosciach, gdzie nie
ma oddziatébw RSW ,Prasa-Ksigzka-Ruch,, i na terenach mwiejskich
optacaja prenumerate w urzedach pocztowych i u doreczycieli;

2/ dla os6b fizycznych - prenumeratorow indywidualnych;

- osoby fizyczne zamieszkate na wsi 1 w miejscowosSciach, gdzie nie ma
oddziatéw RSW "Prasa-Ksigzka-Ruch'™ optacajg prenumerate w urzedach
pocztowych i u doreczycieli;

- osoby fizyczne zamieszkate w miastach - siedzibach oddziatéw RSW
"Prasa-Ksigzka-Ruch" optacaja prenumerate wydgcznie w urzedach pocz-
towych nadawczo-oddawczych wHasciwych dla miejsca zamieszkania pre-
numeratora. Wpdaty dokonujg uzywajac "‘blankietu wplaty'" na rachunek
bankowy miejscowego oddziatu RSW "‘Prasa-Ksigzka-Ruch';

3/ Prenumerate ze zleceniem wysydki za granice przyjmuje RSW "Prasa-
Ksigzka-Ruch", Centrala Kolportazu Prasy i Wydawnictw, ul. Towarowa 28,
00-958 Warszawa, konto NBP XV Oddziat w Warszawie nr 1153-201045-
139-11. Prenumerata za zleceniem wysydki za granice poczta zwykda jest
drozsza od prenumeraty krajowej o 50% dla zleceniodawcow indywidual-
nych i o 100% dla zlecajacych instytucji 1 zakdtadéw pracy.

® «terminy przyjmowania prenumeraty na kraj 1 za granice;

do dnia 10 listopada na | kwartat,l pdétrocze roku nastepnego oraz
na caty rok nastepny,

do dnia 1-kazdego miesiagca poprzedzajgcego okres prenumeraty roku
biezacego.

Zamowienia na prenumerate'Prac naukowo-badawczych Instytutu Maszyn Ma-
tematycznych przyjmuje Dziakt Sprzedazy Wysytkowej Osrodka Rozpowszech-
niania Wydawnictw Naukowych PAN* Warszawa, Patac Kultury i Nauki, tek. 20-
tel .20-02-11 w.2516. Egzemplarze pojedyncze Prac sa do nabycia w ksie-
garni ORWN PAN, Warszawa, Patac Kultury i Nauki, tel_20-02-11 w.2105.






