
CHAPTER.I 

INTRODUCTION 

1.1 Background of the study 

Computers are an integral part of our modern world. 

Almost every day. applications of computer af fect our 

daily lives. Whether it be in the supermarket. bank. or 

airport. computers perform more and more of routine data

processing tasks that modern life requires. In government 

installations. computers keep track of our satellite; in 

the research laboratories. computers analyze data and 

help steer the course of research: in business. computers 

help steer and analyze data used to make informed 

business decisions; and in schools and colleges. 

computers are used as an aid for finishing students' 

assignments. 

It is certainly not an exaggeration to say that 

applications of computers will soon be a part of most 

jobs. So it is important to learn about computers and to 

use them to solve problems. The heart o f  solving problems 

using a computer is the study of programs and 

programming. For some applications. it is suf ficient to 
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apply programs that others hc1ve wrjt.ten. HcMever .. in 

many other applications (especially the more specific 

ones) , it is necessary to write custom progr.1ms. 

The goal of a program is to so! ve a problem. Some 

prol'd ems are rather simple t.o solve using a program. such 

as printing out a mailing list cir keepin�r c: set of 

ac:c:ciunt.ing records up-tc1-dat.e. HcMever. cit.her prciblems 

such as calculating the orbit of space satellite. 

tracking the level of air pcdlut.ion. cir unraveling th1:. 

chemical structure of a new c:c1mpc.1tind are mc1re difficult. 

and require a large amount of technical knowledge to 

solve using programs. 

I. I .  I communication 

A natural language is a symbolic rx1mmunication 

system that is comm1..1n l y understc1c1d among c1 group of 

people. Each language has ct set of symbcd s tha. t. st.and for 

objects. properties, actions. abstract.ions. relations. 

and the like. A language must also have rules for 

combining these symhcds. A speake1· can communicate e1n 

idea to a. listener if and t..rn l y if they hcive a. l'":O!limon 

understa.ndi ng of enough symbols ond ru 1 es. C<.Jmmuni co tic.on 

is impaired when speaker and listener interpret a. symbcd 

differently. In this case, eith�r speaker and or listener 

must use feedback to modify his or her understanding of 

IR - PERPUSTAKAAN UNIVERSITAS AIRLANGGA

SKRIPSI EXTENDED BACKUS-NAUR... SAHURIAN SUHARYONO



3 

the symbols until commonality is actually achieved. This 

happens when we· 1 earn a new wi:>rd or a new meaning for an 

old word. or correct an error in our idea of the meaning 

of a word. 

English is for communication among people. Programs 

are written to be understood by both computers and 

people. Using a programming language requires a mutuai 

understanding between a person and a machine. This can be 

more dif ficult to achieve than understanding between 

people because machines are so much more 1 i teral than 

human beings. 

The meaning o f  symbols in natural language is 

usually defined by custom and learned by experience and 

feedback. In contrast. programming languages are 

generally defined by an authority. either an individual 

, ·" .: t ·' '- ,. 

language designer or a commit tee. F.-er a computer to 

'understand' a human 1 anguage. we must devise a method 

for translating both the syntax and semantics of the 

language into machine code. Language designers build 

1 anguages that they know how to translate. or that they 

believe, they can figure out how to translate. 

On the other. if computers were the only audience 

for our programs we m:ight write code in a language that 

was trivially easy to transform into machine code. But a 
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programmer must be able to understand what he or she is 

writing. and a human cannot easily work at the !evel of 

detail that machine language represents. So we use 

computer languages that are a compromise between the 

needs of the speaker (programmer) and 1 istener 

(computer). Declarations, types. symbolic names, and the 

like are all concessions to a human's need to understand 

what someone has written. 
1) •' ', � ,_...._ 

The concession" we make for 

computers is that we write programs in languages that can 

be translated with relative ease into machine language. 

These languages have limited vocabulary and limited 

syntax. Most ne1ong to a class called context-free 

languages lt'1scner lYY::S:::SJ. 

To learn to use a new computer language effectively, 

a user must learn exactly what combinations eif symbols 

wi 1 1  be accepted by a compi 1 er and what actions wi 1 1  be 

invoked for each symbol in the language. This knowledge 

is the required common understanding. 

1.1.2. Prograrnrning language 

A programming language is a notation for expressing 

instructions to be carried out by a computer. It is a 

medium of communication between human and the machine 

and. often. between one human being and another. 
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Over the years. computers h�ve become more and more 

'friendly' to human users. -;.. . i..1s means that computer is 

made to work more like a human and. consequently. the 

human is required to make less of an effort to 'think 

like a machine.' Mainly. this increased friendliness 

depends on the development of software system o f  

increasing size and complexity. 

As software systems have increased in size and 

complex i ty. a large number of programming languages. 

systems. and methodologies have been deve loped in an 

attempt to reduce or. at least, manage this complexity. 

Consequent! y. the study o f  these programming 1 anguages. 

systems, and methodologies is crucial to those who are 

involved in the programming function. 

1.1.2.1 Low·level programming language 

In a computer. all data, whatever its form. is 

stored and used in bi nary codes. strings o f  ls and Os. 

When computers were first developed. the only programming 

language available was the primitive instruction set 

built in to each machine. the machine language, cir machine 

code. 

When programmers used mach i ne language for 

programm ing. they had to enter the binary codes for the 
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various instructions. a ted i ous process that was prone to 

error. Moreover. their prc�rrams w�re difficult. to read 

and. modify. In time ase;cml11y languagee were developed. to 

ma}:e the programmer IS job easier• 

Instructions in an assembly language are an easy-to

remember form cal led mnemonic. Typical instructions for 

addi tion and subtraction might look l i ke th i s  (Dale & 

Weems.1991:9): 

AtHiiemhly Language 

ADO 

5UB 

Machine Language 

100101 

010011 
The only problem with assembly languages was that 

instruct i ons wr i tten in them could not be executed 

direct l y by computers. So a program called an asscml11cr 

was written to translate the instructions written in 

assembly language into mach ine code. 

The assembler was a step in 

programmers still were forced 

the right direct i on. but 

to think in teros of 

i ndividual mach i ne instructions. Eventually high-level 

programm i ng languages were developed. These languages are 

easier to use than assembly languages or machine code 

because they are closer to English and other natural 

languages. 
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1.1.2.2. High-level programming languages 

Rather tha� write a progr am in assembl y language. a 

programmer can write in any of the hundreds of avail ab 1 e 

computer languages. Among the many popular programming 

languages are BASIC. Pascal. C. LISP. PROLOG. Modula-2. 

COBOL. ·and FORTRAN. These 1 anguages a 1 1  ow us to express 

instructions to carry out major tasks and so typically 

require less machine language instructions. For this 

reason, these 1 anguages are ca 11 ed high·lc:vel 1 anguages. in 

contrast to machine language. which is a low·level language. 

A programming language has many of the fami liar 

features of natural languages like English. First. a 

programming language has vocabulary consisting of special 

words and symbols. These special words are called reserved 

words. The fo 1 1  owing are some of the reserved words of one 

programming language. Pasca l: 

and or for not. with case 17egin end 

Pascal makes specia l use of the punctuation marks: 

" ; " and " " It also assigns special meanings to other 

symbols such as " �" and "< > "· These a l  1 are e:-:a:nples of 

rc6erved syml7ole; in Po.sea! . 
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In natura l  l a nguage. one important un i t of 

communication is the sentence. In a computer programming 

l anguage . the role of a sentence is plqyed by the 

statement. A statement is a sequence of words and symbo 1 s 

that expresses an instruction for the computer. As in 

natural languages . statements must be constructed 

according to certain rules of eyntax that govern the usage 

and arrangement of words and symbols. 

1.2. state1nent of the problem 

As stated above . statements in a programming 

l a nguage must be constructed according to certa i n rules 

of syntax that govern the usage and arrangement of word s 

c:ind symbols. A programmer -to maJ..:e '
·i a p:·ogr:;im needs an 

understa.nd i ng of the syn tax of the progreumni ng 1 angua.ge 

he uses si nce computer does not to l erate an error. 

Related to this, the problem that will be solved in this 

thesis is : 

How is the syntax of Pascal language? 

1.3. Objective of the study 

The objective of this study is to describe how the 

syntax of Pascal language is. 
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By describing the syntax of Pascal language. the 

writ.er hopes i t  can lie a c1..1ntrHn1t.ic1n to lin�ru i :st.i cs a n d  

u se fu l for the reoders t o  broaden their knowledge on 

programming 1 anguage; a language t!\�t is used to make a 

computer program. 

Furthermore. the re su l t.s are expected tc1 con tr i.bu te 

to the studies on syntax and other re lated studies. 

1.5. Theoretical framework 

1.5. 1 Metalanguage 

Programmers develc1p solutions tc1 problems using a 

programming 1 anguage . A progranuni n�T langu a ge is o set. of 

rules, symbcils .. a nd specia l words used tc1 ccinstruct. a 

program. There are ru les for bot'h syntax (gram."Ilar) an<i 

eemt1ntice (meuning). 

Syntax is o fonnal set of rules that defines ex actly 

what c:oml1inations 1.,;f letters. numl)i�u-s .. ond symbo l s c:!'ln he 

used in a programming langu age. There is no place for 

ambiguity i n  the syntax c1f a pr1:igranuning l ongu a ge beca u se 

To ovoid om.biguity.. syntcx rules themselve-s must be 

written in a vei· y sjmple. precise . fi..;rmal longtio�re coll e ct  
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a metalaneuage (Dale and Weems. 1991: 38) . Metalanguage is the 

language with the prefix meta. which means ··"bey::1nd. '' .A. 

metalanguage is ... .... language that 

l a n�ruage by a l l owin�T u s  t.o speak precise l y  abou t. that. 

language. It is a language for talking about languages. 

1.s.2 EXtended Backus-Naur Form (EBNF) 

One of the oldest C(.1mputer-oriented metalanguage.s is 

the Backue-Naur Fonn (BNF). whic11 is name<l after Jolm Backus 

and Peter Naur. who developed it in 1960. The original 

BNF forma l ism h a s  since 11een e xte nd e d  a nd s tr ea m l ined; a 

generally accepte.d version. named Extended BNF (Dale and 

Weems.1991:39;Fischer 1993:76). Acc(.irdi ng to Fiscr1er· 

(1993:77) an EBNF grammar consist of : 

• A starting symbo l. 

• A se t of ter mina l syml)cii s, which a r e  the keyw1.)rd s  

a nd syntactic markers of the l angu a ge being 

defined. 

• A se t of nont.ermina! sym!)cds. which correspc1nd tci 

the syntact i c  ca te gori e s  a nd k i nd s  of sta tements 

of the language. 

• A ser i e s of rul e s . ca l l ed pro d u ct i ons . that 

speci fy how e a ch nonterm i na l  symbol may be 

exp a nd e d  in t1:1 a phra se ci:1ntainin�T terminals a nd 
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nonterminals. Every nonterminal has one production 

ru l e. whic1"1 may c.:•ntain alternatives. 

1.5.3 The syntax of EBNF 

The syntax for EBNF itse l f  is m>t alt1:iget r1er 

standardized; several minor variations exist. Here is a 

commonl y  used version CFischer.1993:77-78). 

must be defined. One 

nontermina l is desig w:i.t e d  as the start ing 

symbo l .  

• Tormlnal 6yml1o1Ei wi 1-1:----'be writ ten in voldface .:H1<l 

enc l osed in 'sing l e  quot ation mark'. 

• Nonte.-minsl symt1ol6 wi 1 1  be writ ten in re!Tll 1 ar 

type and encl osed in <ang l e  brackets>. 

• Production ru les . The nonterminal being defined is 

written at t1"1e l eft. fo l l owed by 1:1 " ::= " sign 

(which we w-i-l--1 pr•.>no1ir1c e  as · · is defined as" ) . 

A f ter this is the string. witt1 options. whicr1 

defines tr1e nonte nnin;} l .  TI1e definition exte nds 

up to but does n1:it incl urle. the " . ' ' t-hat- m.;.rks 

the end of tr1e pr1:.irlucticm. When .2 nontermina l 

is expanded it is rep l aced l"Jy tr1is defining 

phrase. B l ;:ink spaces ·between the " ::= ·· ·· and tr1e 

" . '' are ignored. 

• Alkrnative6 are separated lly vert j cal lrnrs. 
Parentheses may be used to ind ic.-it e grouping. 

For·examp l e, the r u l e  6::=(a1'7c)d ind i cates th.;t 

��-----

'I"' 
' 
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an ... a ' may be replaced by an ·· ad ' or a · 17� 

• An optional 6yntactic; element 1• C• •J a something-or-

nothing alternative- it may �e included or not 

included as needs deru.2nd. This is ind ic.2ted 'by 

enclosing the optional eleu1ertt in square 

bracket s .  as fol lows: e::=[a)d. Thi s fc1rmula 

indicates that an ' 6 ' may be replaced by an ' 

ad ' or simply by a ... d '. 

• An unGp6cln4UI numl1er of r6p6titlon6 ( z ero cir more) of 

a syntactic unit is i nd i cated by enclosing the 

unit in curly brackets . For example, the rule 

e::={a}d . Indicates that an ·. e ' may 'be r·eplaced 

by a ... ef • .  an ' ad ' . an ., aad ' , or a string of 

any number of ' a • s fol l owed by a single ... .d '. 
A frequent l y occurring pattern is the 

following: 6::=t{t}. This means t'hat ' 6 ' may l''e 

replaced by one or- llit:tr-<: copies of ... t ' . 

• Rocur6lvo production rules 

example . trtis rule 

because its right side 

12re permit terl. For 

l. c• .;, directly recursive 

contains a reference to 

itself: e::=aez I w. Thi s expands into •2 s�ngle ·- w 
surrounded on tr1e left and r-ight by any 

number of matched pairs of ., � ' anrl ·· z •: awz. 

oowzz. ooowzzz. etc. 

• Tail recur&ion is a special kind r.Jf recursion in 

which the recursive reference is t'he last 

symbol in tr1e string. Tail recursion l"1as the 
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same e ffect as a l oop. This pro<luct ion i s  t ai l  

recursive: 6::=ae 17. This expands i nto a string 

ot any numbe r  of ' a 's fol lowerl by .:i_ '· 17 ' 

Mutually rocur6ivo ruloe are a l so permitted. For 

examp l e, this p air o f  rules is mut ua l ly 

recursive b ecause e ach ru l e  r e fe rs to t"he 

ot"her: e::::at I 11 t::=f.'6 I a. A sing l e  .. s ' cou l d  

expand into any o f  t"he fi:1llowing: b. aa. al7b. 

a'7aa. a'7al7b. a'7a'7aa. etc . 

• Comuinations of al-ternativea. optional elem.en-Ce. recursions. 

and repetition6 often occur in a production. as 

fo l l ows : e : :={a I 17}[c] d. niis ru l e  indicates that 

an 6 may b e  rep l ace d by any o f  t'he 

fo l l owing:d. ad. 17d. cd, acd. 17cd. aad. 1!2'7d. aacd. 

abed. tn:I, bad. bbd. tied. uacd. bucd. and many 

more . 
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Por example. an jnteger number jn Pascal must be at 

least one djgjt, may or may not he more than one digjt. 

and may or may not have a sign in front of it. The EBNF 

defini t i on of an integer number in Pascal is 

<integer>:::: <uneignot:l-intcgcr> I <eign > <une;ignc:d-intcgcr> 

<eign >::::: + I -
<Un6ignuHnteger>::= <digit> I <digit> <Un61gned-integer> 
<digit>::= "O" I "1" I "2" I "5" I "4" I "5" I '"6" I "7" I "8" I "S0 

The fjrst l jne of the defjnj th;n reads:•' An jnteger 

js defjned as an unsigned inte�rer or a sj�Tn fcdlc1wed by 
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an unsi gned integer. " This Une cc,n tains n on terminal 

symbol that must be defined. In the second l ine. the 

nonterminal symbo l <sign> i s  rle f i ned as a plu s  s i g n or a 

mi nus s i gn .  both of whi ch are termina l symbo l s. The t'h i rd 

l ine def i ne s  the nonterm i n a l  symbo l <uneignuHntcgt::r> as 

e i ther a <digit:> or a <digit> f ol l owed by anc1tt1er <umi>ignt::d

intcgt::r>. The self-reference in the d efinitiL"ln is a rollnd 

about way of say i ng that an <unsigned Integer:> c an be a 

ser i es of one or m1':'re <digit:>s. In the l ast line .  <digit> i s  

de f ine d  as any one o f  the numer i c  characters 0 throu gh 9. 

1.6. Method of the study 

1 .6. 1 The research design 

The method of research in thi s  study i s  tr1e 

exploro tive descrip tive. By doing this research the 

wr iter wants to ge t as man y d ata as possibl e .  so they c an 

he l p  to so lve the prob l em that wi l l be d i scussed . 

1.6.2. Technique of data collection 

The technique of dat a  c o l lect i on used in thi s  st1.idy 

is l ibrary research. sin ce Pascal is not a spoken 

l anguage . hut. o wri t ten one. The user
· 

of this language 

on l y  use it to create o computer program. So the only woy 
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to collect the data is to find t.he ccimpu t.er prcigrams 

which are written in Pascal. 

I .6.3. Technique of data analysis 

The technique of <lata analysis userl in this st1idy is 

descriptive analysis. The writer wHl analyze the pri..-,gram 

part hy part. st.at.ement .by statement� then formulate the 

syntax of the statement using the E5NF. 
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