
CHAPTER II 

GENERAL DESCRIPTION OF THE OBJECT 

OFTHESIUDY 

II. I. How does a computer work? 

11 .1 .1. The components of a computer. 

16 

Computers come in all shapes and sizes. ranging from 

the nml timi 11 ion-rupiah s u percomp u ters to the portable 

compu ters th at fit into a br iefcc1 se . But d e spit.e this 

gr eat d iversity. all compu te r s  f u n ction in a simi l ar 

fashion. 

• The Central Procee;e;ing Unit, The central proce ssing u nit 

<CPU) is the 'brain' c1f the computer. whe re all the 

data processing takes pl ace.. The arithmetic or logical unit is 

the part cif the CPU that perform.:.: ;:i.ri trimetic and makes 

logical decisions. control unit interpretes 

·
instructions and sequences their execution. 

• Primary Memory. Pr :imary memc1ry (al si:1 ca 11 ed main memory. 

random acceee memory. or RAM) allows fc1r very rapid 

access to its contents. Primary memory holds the 

program that is currentl y being executed as we l l  a s  the 
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data that the program requires. I t  typically tokes 

about one million th of a second to re tl·ieve a single 

piece of data frc1m primary memc1ry. However. primary 

memory is erased when the power is turned off and thus 

is not a suitable medil.lm for long-term storage nee ds. 

• 66oonetary M6mory. Secondary memory is a collection of 

devices that provide 

There are 

long- term 

many programs. 

available. includin�T floppy disk 

s torage of data and 

memory devices 

drives. h ard disks .. 

and magnetic tape drives. Secondary memory is much 

slower than primary memory for data storage and 

retrieval. but it costs much less for a given amoun t of 

storage . 

• Input Devices. The input. devices allow for entering d a t a  

and programs into a computer. There are many available 

input devices. including keyboards. floppy disk drives. 

and hard disk drives .  

• Output Dovlce6. The out.put. devices pn:1vide 1jut.put. frc1m 

the compu ter to i ts users. Such devices include display 

screens. printers. and p l otters. 
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11.1.2. The operating system 

A computer system i s  a sophisticated C'.c.11 l ect i cin •=>f 

hardware. To oper a te the h ar d wa r e  and orga n i ze the f l ow 

o f  d a ta f rom o n e  system compone n t  to a n o ther. the sys tem 

uses a se t o f  progr ams ca l l ed the ope1·dting syste111. The 

oper a t i n g  sys tem acce p ts comm a n ds from the sys tem 

opera tor. i n terpr e tes them. and carr i es them ou t. I t  a l so 

con tro l s  the s t or a ge to a n d  r e tr i e v a l  of d a ta from the 

secon d ary s tor age d evi ces. In a d d i t i on, the opera t i n g  

system provi des pro gr ams to m an i p u l ate the var i ous syst em 

hardware. so tha t pr.ogrammer s  can use the hardware 

without knowing a l l the detai l s  about how it operates . 

A file i s  o co l l ect.i c1n o f  r e l oted d !l t.o s tc1r ed i n  !I 

can contain OCCC1Un tin g compu ter system. A f i le 

i n forma t i on. a compa ny r e por t. a stored gr aph i cs i ma ge. 

or a progr am. The oper a t i n g  system pr1:1v i d es ccimmands f c1r 

per form i ng a var i e ty o f  fi l e  manipu lations. such as 

copyi n �T the conte n ts of 1:ine fj}e to a n other. eras i n g  a 

fi l e. and renami ng a f ile. 

11.1.3. How a program is executed ? 

A progr am i s  a seque nce o f  instructions for the 

comp uter to carry ou t. The progr am may conta i n  d ata tha t. 

are to he man i p ulated or i t  may use d a ta that a r e  

con t a i n e d  i n  o n e  o r  mor e d at.a files i n  secondary stora ge. 
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The pr•;, gram is s tored as a fil e in secc1nd ary s torage. 

Whe n we wish tc1 run the prci!:Tram. w1� give commr:n d to the 

c cmipu t.e r . On a mi c rol�ompu t.er . l. ·= -· usued 1 y dc:ne by 

t yping t he comman d from the keyboar d .  I n  re sponse to the 

command .  the computer firs t reads the program from 

secondar y  s torage and places i t  in to primary s torage . The 

CPU c c,n tains an instruction resriste1·. which id e n tifies 

t.he next ins truct.ion to .be e xe cu t.ed in terms c1f the 

ins truc tion's l oc ation in primary memory. Whe n the 

program is firs t p l aced in to primary s tcirege. the 

in s truc tion regis ter is s e t  to ind icate the firs t 

instruction of the program. 

Here are the steps: 

1. The CPU read s the inst.ruction s spe cified in the 

instruction register. 

2. The in s truction is d ecoded in a s pecial d e codin g  

portion of the CPU. 

3. The instruction is carried out. 

4 .  The in s truct.ic1n re!,Tis ter is upd ated 11y copyin�T 

into it the location of the next instruction. 

5.  I f  the re are fur t her in s truct.ions in the program. 

the computer wil l re peat the proced ure. beginning 

with Step l. 
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11.2. PASCAL LANGUAGE 

Pasca l is a programming langu.�ge designed by the 

Swiss computer s cientist. Niklaus Wirth in the late 1 960s. 

Pascal emphasizes 16truature:d programmln�, a style of 

programming in which a program is written as a sequence 

of steps to be executed one after the either. The steps 

may contain suhst.eps, each of which is executed cine a fter 

the other (Joe l and Go l dstein,1987:25) 

Pascal is a block-structured I anguage and a Pase al 

prcigram is composed cif an arl;i t.rary nmnl"ler c1f possibly 

nested hlc'icks. subprograms . ca 11 ed procedures and 

functions. There is a sin�rle main pr('igram that may 

ccintain within it one cH· more def.init.ic1ns f1:1r procedures 

or functions. Each of these may. in turn. contain nested 

blocks. Programs, p rocedures. and functions are all coded 

in the same manner (with the exception that a function's 

name must have a dee 1 ared type> . Each 1"11 ock cc1n ta.ins 

(optionally) its ciWn local definit.i1:ins and i.1'.:!clarat.ions 

and a sequence o f  executable statements delimited by the 

keyworrl i7eein anrl end. The bl c1ck header con taj ns: 

20 

IR - PERPUSTAKAAN UNIVERSITAS AIRLANGGA

SKRIPSI EXTENDED BACKUS-NAUR... SAHURIAN SUHARYONO



21 

• a keywor d i n d i cat i ng the k i nd o f  .bh;ck (program, 

procedur�. function ) ; 

• the name of the ·r., lock; 

• and any paramete r s  t.o b e  asso c i a ted with arguments �t 
the poi n t  o f  ca l l (Fr i edman,1991: 306) 

QillCK REFERENCE TO PASCAL (DALE AND WEEMS11991) 

Syntax Element 

Heading 
Declarations 

CONSTants 
real 
integer 
string 

TYPEs 
set 
enumerated 
subrange 
suing 
array 
record 

file 
pointer 

VARiables 
integer 

real 

character 

Boolean 

Example 

PROGRAM Reference (Inpu� Output, DataFile); 

CONTS 
TaxRate = 0.27; 
StrSize = 20; 
Blanks =' 

=SET OF 'A• .. •z•: 
TYPE 

Letters 
Jobclass 
Range 
String 
Table 
Person 

= (PtTime. Unit, NonUnit. Super); 
= 1..StrSize; 
=PACKED ARRAY [Range] OF Char; 
=ARRAY [JobCiass] OF Integer, 
=RECORD 

Name: 
String; 

Pay: 
Real 

END; ("' Record "') 
People = FILE OF Person; 
Ptr = "Person; 

VAR 
Number: ("'An integer variable"') 

Integer, 
Overtime. ("'A real variable •) 
Regular: (* Another real "') 

Reol; 
InChar: ("' One character 14') 

Char; 
Flag: ("' Boolean flag "') 
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text file 

array 

record 

PROCEDURE 

local variables 

body 

FUNCTION 

body 

Progrnm Body 
Comment 

Assignment 
integer +.* 

MOD,-,DN 
real • ,-,/,+ 

boolean,=.>.< 
NOT.AND.OR 

Input/Output 
Read DataFile 
Rcadtn Input 
Write DataFile 
Writeln Output 

IF· THEN-ELSE 
condition 
true branch 

Boolean; 
DataFile: 

Text; 
ClassCow1t: 

Table; 
Individual: 

Pet's on; 

(;11 External Data File "') 

(* Holds foW' integers Iii) 

("' A single record "') 

PROCEDURE GetTable(V AR I11Fde: ("' Receives *) 
Text; 

V.� InTable: (* Returns •) 

VAR 
Co\Ulter: J obClass; 

BEGIN ("' GetTable "') 

Table; 

FOR Cow1ter := PtTime TO Super DO 
Readln(lnTable[ CowiterD 

END; (* GetTable *) 
FUNCTION NetPay (GrossPay: (* Receives "') 

Real): 
Real; (* Retums *) 

BEGIN ("' NetPay "') 
NetPay := GrossPay- GrossPay • TaxRate 

END; (• NetPay *) 

BEGIN (• Rcfcrmcc •) 
("' These code segments are examples of proper syntax"') 
("' and styli; only. This isn't a working program. *) 

Number := (Number+ 1) • 100 
Number:= Number MOD 10 - Number DIV 100; 
Overtime := Overtime "' 15.0 - Overtime 120.0 + 0.5; 
Flag:= (Number= 1) OR (Number> 4) OR (Number <0); 
Flag :=NOT EOF AND NOT EOLN OR Flag; 

Read(DataFile, Overtime, Regular); 
Readtn(lnChar. Number); 
Writc(DataF'tlc. 'Overtime=', Overtimc:8:2); 
Writeln(lndividual.Name:JO. • ':5, Number.!); 

IF (Number <> 0) AND (0.001 >= Abs(Overtime)) 
THEN 

BEGIN 
Writeln('Regular work week.')� 
Individual.Pay := 400.0 

22 
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false branch 

IF-THEN 
condition 
bUe branch 

W1DI..E Loop 
test 

REPEAT Loop 

test 

FOR Loop 

CASE 
selector 
table list 

WITH 

End of Program 

END 
ELSE 

Writeln('Special work week. '); 

IF Flag 
THEN 

Nwnber ? O; 

Number := 1 ;  
WHILE (Number <= 20) AND NOT EOLN DO 

BEG1N 
Rcad(IndMdual.Namc[Numba ]); 
Number := Number + 1 

END; 

REPEAT 
Writeln('Enter Y or N. "); 
Readln(InChar) 

UNTIL In Char IN ['Y'. 'N' .  Y. 'n• ); 

FOR Number := 1 TO 10 DO 
Writeln(Number:lO, Sqr(Number):lO); 

CASE InChar OF 
•p•, 'W: BEGIN 

Table[PtTime] := Tnble[PtTime] + 1; 
Table[NonUnit] := Tnble[NonUnit] + 1; 

END; 
·u· : Table[Unit] := Table[Unit] + 1; 
·s· : Table[Super] := TabJe[Super] + 1 

�"D; (* Case "') 

WITH Individual DO 
Writeln(Name, • ':5 , Poy:S:2) 

END. (* Reference "') 

2 3  
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11.2 . 1 .  Naming program elements: identifiers 

Ident i f i ers are u sed i n  Pasc a l  t o  name th i n g s . Scime 

a r e  d e f J n ed i n  the l angu a ge a n d  a r e  reserve d  for spe c i f i c  

uses . O thers ar e d e f J ned l.,y the pro�rr ammer . I d en t i f i ers 

are made up o f  lc:t-ters ( A-Z . a-2 )  and digi-ts ( 0 -9 } . but must 

beg i n  w i th a 1 e t  ter . Here are s1:1me examp l e s  of v a l  i d  

i de nt i f i er s : 

Hello G7 Rooml7w LinBUitl'oetic" Count Abc:3d4 

And here are sr.1me examp l e s  r.1f i nv a l i d  i de nt i f i er s  

a n d  the reasons wt1y : 

klenltfter 

40Hours 

Get Data 

Box·22 

SizeinS 

Program 

&planation 

Identifiers must begin with a letter. 

Blanks are not allowed in identifiers. 

The hyphen (-) is a math symbol (minus) in Pascal. 

Special symbols are not allowed 

The word program may only appear in the program heading. 

11.2 .2. Data and data types 

A computer pr ogram ope rat e s  o n  data < stored 

i n tern o l l y  i n  memor y . s tored e x terna l l y on d i sk or tape . 

or i n p u t  from keyboar d . tex t. scan n er . cir e l e c tr i ca l  

s e n sor ) a n d  prod u ce s  o u tpu t .  I n  Pasca l e ach p i ece o f  d o to 

m u s t  be a spe c i f i c  type . The d a ta type d e term i n e s  h ow the 

d a ta i s  r e pres e n ted i n  the compu ter a n d  how the k i nd s  o f  

prcic:essi n g  c: a n  b e  p e r  fc1rmed liy the c ompu t.e r . Scime types 

24 
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o f  d a ta o r e  used .so f r e q u e n t l y tho t  P o s c � d has d e f i n e 

thenL B u t  some 111u s t  be d e f i n e d  .by the progr ammer . Pasco l 

d e f i nes fou r  s i mp l e  types c1 f d a ta . they ore : .i n teger 

numbers . re a l  numbers . characters . and Boo l e an . 

11.2.2.1 .  Integer 

I n te ger s  are pos i t i ve or n e ga t i ve n u mber s ;  the y  h a ve 

no frac t i on a l  par t .  They are made o f  an op t i o n a l s i gn a n d  

one o r  more digi ts : 

+22 -17 1 -2690 0 1997 

When there is no s i gn . we. mus t  assume that the 

n um.ber i s  pos i t i ve .  Commas ore not a l l owed . 

Theore t i c a l l y . i n t e gers c a n  h ave any n umbers c1 f d i gi ts ; 

pr a c t i c o ! l y .  the comp u ter l im i ts the i r  s i ze .  Posc o !  hos o 

prede f i ne d  i de nt i f i e r . Maxlnt. whose v a l ue i s  set to be 

the l argest i nt eg er numbe r  that can be repre se nted i n a. 

c c,mpu ter . I f  Max ! n t i s  32767 . then the r a n ge o f  i n tegers 

a l  1 cn·red i s  -Max i n t. thrc1 u gh Maxi n t  or - 32767 t hr<:it1 gh 

32767 . Max l nt i s  d i f f erent f or every computer . 

11.2.2.2. Real 

Rea l n umber s are d e c i mo l  n umber s .  h av i n g  a n  i n te ger 

pa.r t and a fro c t i on a l p a. r t ,  wj th a d e c i ma l  poi n t  i n  

be twee n . The y  c a n  a l so h o ve a n  expone n t .  as i n  sc i e n ti f i c  

no t a t i o n . ( I n  sc i e n t i f i c no t a t i o n . a n umber i s  wr i t te n  as 
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a d e cimal vct l u e mu l tip l ie d  .by a power of 1 0  to i ndicate 

the ac t u o l  posit i on cif the d e c i m a l po i n t } . I n s tead 1:if 

w r i t i n g 7.801 x 1012 • howe ver we c�r1 wr i t e  7.S01 E+12. Here 

are some examp l es o f  re a l  numbers : 1 8.0 125.45 7911 E2 

1254567.96765 5456E-15 5.14E2 

11.2.2.3. Char 

Data type Char d e sc ribe s  data consisti n g  i:1f on e 

a l phan umeric charac ter-a l e t ter , a digi t ,  or a specia l  

symbol :  • A '  ' a '  · a ·  · 2 ·  ' + '  ' - I • $ '  · 1  · I II .  

Each mach i ne has a cl1aract er set . t'he set o f  

a l phan umeri c charac ters i t  can r eprese n t .  Each charac ter 

is enc l osed in s i n gle quo t at i on mark . 

11.2.2 .4. Boolean 

Bool ean i s  a type of data with j u s t  two v.:l l u es : Tru e 

and Fal se . We u se i t  to t e s t  con d i t i on s  i n  � p r ogram . t6 

help the computer make de c i s i ons . 

To ask a ques tion i n  Pase a 1 . we make an asser t.i ci n .  

I f  the asser ti 1:i n we make i s  t.rtt e . t.he an swer t o  the 

q u e s tion i s  ye s .  If the s tateme n t is n 1:1 t true . the answer 

t i..-. the q u e s tion is n1..; .  For examp l e .  if we wan t tci ask 

. " Are we g o i n g  to the mov i e  t on i ght ? " we wou l d  say . " We 

are g o i n g  t o  the mov i e  t o n i ght . ' '  If the a ssert i on i s  

tr u e . the an swer to the q u es t i 1:in i s  yes .  If no t .  the 
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a n swer is n o . S o  a sk i n g q u e s t i on s  i n  Pas c a l  me a n s  mak i n g  

a n  asser t. i on tha t  i s  e i ther · tr u e  •.Jr f a l se .  The comp u ter 

e va l u a tes the asser ti on . check i n g i t  a ga i n s t.  scime 

i n tern a l  cond i t i on ( the va l ue s  i n  cer t.a i n  

var i ab l es .  for i n s ta n ce ) and see i n g �he ther i t  i s  tr u e  o �  

false . 

I n  Pasca l . asser t i o n s  take form Boo l e a n  

expr e ss i on s . J u s t  a s  ar i thme t i c express i on i s  m a d e  u p  o f  

n umer i c  va l ues a n d  oper a t i ons . a Bc1ct l e a n  express i on i s  

made up o f  Boo l e a n  va l u e s  a n d  opera t i o n s . A Boo l e a n  

expression can be : 

• a Boo l ea n  var i ab l e  or con s tan t ,  

• a n  express i on fo l l owed 

fed l owed by an express i c1 n ,  

re l a t i on a l 

• a Boo l e a n  expr e s s i o n  fci l  l ciWed by a Boo l e a n  c1pera tc1r 

fo l h1wed by a Boo l e an express i o n . 

D a ta type Boo l e a n  has j u s t  twc1 l i t.er a l cci n s ta n t : Tr u e  

a n d  Fa l se . A .Boo l e a n  vc-1r i c1.b l e  i s  a var i ab l e d e c l ared to 

be of type Boo l e a n . wh i ch m e a n s  t h a t  i ts con t e n ts can be 

e i ther True or Fal se . For e xamp l e . i f  

Bool ean var iab l e .  the n DateaOK:= True 

assignment. 

Da-taOK i s  a 

i s  a v.� 1  i d  

We c a n  a l so ass i g n va l ues tc1 .Boci l e a n  var i ab l e s l'ly 

s e t t i n g  them equ a l  to the r e su l t o f  compar i n g two 

expr e ss i on s  wi th re l a ti c11r n l Re l a t.i cin a l  
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ope r a tor s tests a r e l a t i on sh i p  be tween two va l u e s . Th i s  

i s  on examp l e .  Tes t  i s  a Bc10·1 ean var i ob l e a n d  A a n d  B ore 

I nteger var i ab l e s : 

BEGIN 
Read(A,B); 
Test:= A<B; (+Compares A and B with the "'less tlian'' relational ") 

("operator aftd assi8'1'\5 the Boolean .result to Test ") 

I f  the v a l ue o f  A i s  5 and the va l ue o f  B i s  8 then 

the a sser t i on i s  Tr u e ; i f  they ore i n  a n o ther woy around 

i t  i s  Fo l se . The se are r e l a t i on s h i p s  tho t  we con te s t  for 

in Pasc a l : 

• = Equa l to 

• < >  Not equa l to 

• ) Greater than 

• < Less than 

• >= Gre a ter th a n  o r  equ a l  ti:i 
• (= Less th an or e q u o l  t.c, 

11.2.3. Declarations 

Id e n t i f i ers c a n  be u sed tc1 n ame .bc1 th l�o n s tan ts a n d  

var i al1 l e s .  I n  ei ther weird s .  a n  i d e n t i f i e r c o n  be t h e  nome 

of o memory l oc a t i on whose con ten ts never c h a n ge or the 

name of a memory l ocat i o n  whose contents do change . 

We con te l l  the comp u ter who t an i d e n t i f i er 

represents w i th a declaration . a st ateme n t  that asso c i at e s  

a name ( an ident i f i e r )  w i th a descr i p t ion o f  a n  e l eme nt 
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i n  a Pasca l progr am ( j u s t  as a d i c t i on ar y  d e f i n i t i on 

assoc i a te s  a name wj th a d e scr i p t j on o f  the th i n g .be i n g 

n amed ) . I n  a d e c l ar a t i on we n ame a n  i d en t i f i er and wh a t  

i t  represen t s . 

A s  a ge nera l r u l e .  a l l i d e n ti f i ers i n  P a sc a l  m u s t  be 

d e c l ared or d e f i ned .be f or e  they are u sed . Th i s  i s  why a l l 

d ec l ar a t i on s  are grouped toge ther a t  the b e g i n n i n g  o f  a 

progr am . i n  the d e c l ara t i on s e c t i on . Wi th i n  the 

d e c l ar a t i on sec t i on ,  the dee l ara t i  ons appear i n  a 

s tand ard order . The f i rs t  i d e n t i f i ers de c l ared are the 

constant s . 

11.2.3.1. constants 

A l l n umbers . i n te ger a n d  re a l . are con s tan ts . So are 

s i ng l e  characters and ser i es o f  characters or str i ng s : 16 

B2.B ·A' "Engli6h Department' . nc1t i ce that charact e r l i tera 1 s 

and s t r i n g  l i ter.:i l s  are i n  s i n g l e  quot at i o ns mark . Th i s  

i s  to d i ff e r e n t i a te be twe e n  s tr i n gs a n d  i d e n t i f i er s . 

'Ara11ic' { i n  s i n g l e qu o ta t i on m a rk s ) i s  the c h ar a c t e r  

s tr j n �T m a d e  up o f  the l e t ters A . r . a . b , i . and c i n  tha t 

order . Aral7ic i s  a n  

i d e n t i f i er . t he n ame o f  a p l ace i n  mem<..1ry . Th i s  is c1 

v a l i d  constant se c t i on : 
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CONST 
Stars= 
Blank= 
Pi= 
InterestRate= 
Taxllate= 
Mi1X= 
Message= 

11 .2.3.2. variables 

........ ,. 
I 

I I .  
I 
3.14159; 
0.15; 
0.001; 
35; 

'Syntax etto1''; 

30 

A progr am ope r a te s  c1n d a t.a . De-i t.a i s  s tored i n  

memory .  Wh i l e a progr am i s  e x e c u ti n g .  a d i f fe re n t. va l u e 

m a y  be s tored i n  the s ame memor y l oc a t i o n  a t  d i f fe r e n t  

t imes . Th i s  k i nd o f  memory i s  c a l  l e<l a varia171e . and i t s  

contents are the varla171e  value . The symbo l i c name t'hat we 

a ss i g n  to a v ar i ab l e  memory l ocat i o n  i s  the varial71e  name or 

varla171e identifier . In pr a c t i ce we s i mp l y r e fer to the 

v ar i ab l e  name. as the varia!?le . 

Dec l ar i ng a v ar i ab l e  means spe c i f y i ng both i t s  name 

a n d  i ts d o ta type . Th i s  t e l l s  the c c1mp i l e 1· to a ssoc i a te 

a n ame w i th a memory l oc a t i on whose co n te n ts w i l l  be o f  a 

spec i f i c  t ype ( for e x amp l e .  I n teger . Re a l . Ch ar . a n d  

Boo l ea n ) .  Pasc a l i s  s tron g l y  typed l a n gu a ge . Th i s  me a n s  

th a t  a var i ab l e  c a n  on l y c on ta i n  d a ta va l u e s  o f  the type 

spec i f i e d  i n  i t s  de c l arat i o n  ( Go l ds t e i n  1 987 : 26 ) . 

3 0  
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11.2 .4. Taking action: executable statements 

We 'have a l ready l ooke d  at ways o f  <le. f i n i n g o b j e ct s 

i n  a progr am . Now we wi l l  l t;c1k t.c1 ways c1 f a c ti n g ,  1.)r 

perf orming operat i ons . o n those ob J e ct s . 

11.2 .4. 1 .  Assignment 

The va l ue of a var i ab l e  i s  changed through an 

aee>ignrnen� etaternent . For examp l e .  A:= 10; me a n s  a ss i gns the 

va l ue 10 t o  the variab l e  

memory l ocation c a l l ed 

A ( p u t s  the v a l ue 1 0  i n to the 

A ) . Th i s  i s  the form of an 

ass i gnme nt st ateme nt varial11e:= exprt:66ion; the me aning of 

the assignme nt operator ( := ) is ... become s • ; the v a l ue o f  

t'he variab l e  become s the va l u e of t.he expr e ss i on . 

On l y  one var i ab l e c a n  b e  1.)n the l e f t- h a n d  s i de C•f 

an a s s i gnmen t  s t a teme n t .  A n  a s s i gnme n t  s t a temen t. i s  nt..; t  

l ike a math equation ( x  + y = z + 4 )  ; t't1e expre s s i on (wr1at i s  

o n  the r i ght -hand s i de of tr1e ass i g nment operator ) is 

e va l u a te d . a nd the va l u e i s  s tored i n  the s i n g l e  var i ab l e  

on the l e f t  o f  the a s s i gnme n t 

a s s i gn e d  to a var i ob l e m u s t. be 

var i ab l e . G i ve n  the d e c l arat i on� 

31 
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VAR 
Num, 
ID :  

Integer; 
Rate : 

Real; 
Test : 

Boolean; 
Ch : 

Char; 

The f o l l ow i ng are v a l i d  ass i g nment s : 

Variable Expression 

ID :-- 2856 
Rate :- 0-.36 
Test :• True 
Ch :- 'B' 
Num :- ID 

The se are not v a l i d  assi g nment s :  

Assignment Statement Explanation 

ID 
Ch 
Test 
Ch 
Test 
Nwn 

:- 2.5 
:= 3 

:= 'A' 
:= 'Hello' 
:= 'True' 
:= Rate 

ID is Integer; 2.5 is Real. 
Ch is Char; 3 is an Integer constant. 
Test is Boolean; •A' is a Char constant. 
Ch can hold only one character. 
Test is Boolean; 'True' is a string. 
Nwn is integer; Rate is Real 

3 2  

V ar i ab l es keep the i r  ass i g ned va l ue s  unt i l they are 

changed by a n o th e r  ass i gnmen t s ta teme n t .  Expr e s s i on s  ore 

made up of co n s ta n ts . var i ab l e s .  o n d  ope r a tor s . These or e 

a 1 1  va 1 i d  expre s s i ons : ID + 2 Rato - 6.0 4 • ID 

3 2  
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The oper a tors a l l owed i n  a n  express i on d epend o n  the 

d a ta type of the con s ta n ts and var i ab l es i n  the 

expre ss i o n . The ari t hme t i c ope.r-.:. tors are : 

• + 

. -

. .,, 

• I 

Add i t i o n  

Subtrac t i on 

Mu l t i p l i cat i on 

D i v i s i on 

• D I V  

• MOD 

I n teger D i vi s i on ( no fr a c t i on a l  p a r t )  

Mod u l us (rem a i n d e r  from i n teger d i vi s i on )  

11.2.4.2. Output 

Maybe we o f t e n  asked soruecme . " ' Do yc,u k n ow wha t  

t ime i t  i s? ' '  and the perscin ci n 1 y smi l e  and say .  ' ' Ye s . I 

do . " Th i s  i s  l i ke the s i tu a t i c-i n tha t c urren t l y ex i s ts 

be tween u s  and the ci:1mp u  t.er . We a 1 read y k n •:,w e n c-n. 1 gh h c-iW 

t o  te l l  the comp u ter to p e r f orm s i mp l e  c a l c u l a t i c1 n s ,  h u t  

the compu ter won ' t  g i ve u s  the a n swer u n t i l we te l l  i t  

to wr i te them out . 

I n  Pas c a l  we use Wri-tc:ln s tateme n t  to wr i t e  ou t the 

resu l t s c•f c a. l cu l at i cm s . Wri-teln i s  short f or ivri te l i rJ e ,  

wh i ch i s how i t ' s  pror11:.111nce d . The wr i t e l n  st a t eme n t 

t akes the f o l l ow i ng f 1:irm : Writc:ln (paramc:tc:r.paramc:tc:r . . .  ) ; . A 

parame ter can be a l i t e r a l . a cons t an t  or var i ab l e 

i d e n t.i f i er, or a n  express i on .  He re i s .  a n  examp l e  c. f a 

33 

IR - PERPUSTAKAAN UNIVERSITAS AIRLANGGA

SKRIPSI EXTENDED BACKUS-NAUR... SAHURIAN SUHARYONO



Wr i t e l n  st atement : Writeln('ihe answer ia', Result); 

s t ateme nt i s  a s t andard proce dure . 

II.2 .4.3 Procedure 

34 

The wr i t e. l n 

A procedun: i s  o su.bpr ogr om . A s ta. n d o r d  prci c: e d u re i s  

o s u.bpr1:>gr om b u i l t  i n b:> the progr omm i n g l an gu a ge . We c o l l  

( u se } o proce d u r e  by wr i t i n g i ts name . o f te n  f o l l owed by 

a l i st o f  par ame t er s . The parameter liet is a way for a mai n  

program to commu n i c at e  w i th a subprogram .  I n  the case o f  

Wr i te l n .  the parame ter l i s t  i s  s i mp l y a l i s t  o f  wha t  we 

want to pri nt . I t  r.: an cont a i n  one c..r more expre6elon 

separate d  by commas . Wr i t e l n  t akes t"he data we g iv e . 

pr i n ts i t  o u t on one l i n e . the n goes to the s tar t o f  the 

n e x t  l i n e . In the l as t  examp l e .  there are two parame te r s .  

The f i rst i s  a l i ter.� !  str i ng . 'ihe answer ia' . The second i s  

a v ar i ab l e . Result . whose v a l ue w i l l  be pr i nted . Here i s  

an e :<amp l e  o f  ,.,_ p.:i.rame t e r  l i .st w i th f our par a.me t e r s : 

(' Rllltc j5 •• Rate. ·. ttnd tax ie •• Re1tc � Total); 

Whe n  we use 

tempor ar i l y  ho l d s 

a Wri te l n  st atement . 

t.he s t.ar ts 

t'he comput e r  

t.he Wr j te l n 

s u llp:rog:r om r u n n j n g .  and �Tj ve s  j t. t.he d a to fn .... m the 

p a r ame ter U s t  . .  When Wr j t e l n  has f j n j sh e d  p r i n t j n g  the 
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d a t a ,  the cc1mpu ter goe s b a c k  t1:i the pro!:..rr am a n d  r u n s  

whe re i t  l e f t  of f .  

The parame t.er l j s t.  makes j t. possi li 1 e for the s ame 

s u bprogr am to work on m a n y  d j f fe r e n t. se ts of d a ta . Fc1r 

e x amp l e we can have Wr i te l n  pr i n t  •.lt1 t scime t.h i n g d i f fer e n t 

each t ime we use i t  s imp l y  by change i t s  parameters . 

Wr i te l n  pr i n ts the c urre n t  va l ue 1,.1f n amed c1.:i n s ta n ts 

a n d  var i ab l e s . I t  p r i n t s  s tr i n g cons tan ts exac t l y  a s  they 

appear i n  the parame ter l i s t . We mu s t  u se s i n g l e 

q u o ta t i o n  marks to e n c l ose the s tr i n g i f  we wan t to te l l  

the compu ter tha t  we wa n t.  t o  pr i n t  a s t.r i n g cons ta n t. ,  n o t  

a n amed ccin s t.an t or var i ab l e .  I f  we wa n t  to pr i n t  a 

s tr i n g  th a t  i n c l udes a s i n g l e q u o ta t i on mark ( a n  

apos trophe ) .  we m u s t  type bm s j n g l e q u o t.ci t. i o n  mar.k s ,  

wi th n o  space be twee n  them . i n  the s tr i n g .  For examp l e to 

pr i nt the word don't . the Wr i te l n  l oi:iks l i ke th i s :  

Writeln(' don"t'); 

I n  add i ti on to the Wr i te l n  s ta teme n t .  P a sc a l  has a 

second o u t p u t  pro c e dur e .  Write . Wr i t e  i s  l i ke Wr i t e l n .  

except that whe n i t  f i ni sries pr i nt i ng i t s  parame. t e r  l i st . 

i t  does JH.i t go to the n e x t  1 i n e . S ci .  the o u t.pu t. frliJU a 

ser i e s  o f  Wr i te statements appears r.rn one 1 i ne . 

3 5  
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11.2 .5. Adding comments to a program 

comh i n a t i c1n of d ee l ar a U ons an d exec u tab l e  

s tatemen ts. The cc1mp u t.er i gn ores commen ts .. ln1 t they are 

i mpcir tan t to an yone who mus t read the prc1gram . Commen ts 

c an appear anywhere i n  a pri..-,gram. They are d e l i m i ted by 

the (• ") . A c ommen t c an be more than one l i.n e .  When th i s  

h appen s A  make s u r e  the cc,mmen t.s d oesn ' t  i n c l u d e  any 

program s t ateme nt s . Fc1r examp l e . the <lec l .:tr;1t i on : 

VAR 
FuelLoad: 

Rettl; 
(" The amount of fuel, entered in pounds. 

J et·A fuel weips 6.7 pounds per 8'ttllon ,.) 

l ooks reaso nab l e .  but i t  produces an e rror me ssage 

b e c a u se the commen t. e n c l  cises the d o t.a t.ype . Re a l  • Here 

i s  one way t o  wr i te the de c l ar at i o n corre c t l y : 

VAR 
FuelLoad: (" The amount of fuel, entered in pounds *) . 

Real; (" Jet-A fuel weighs 6.7 pounds per gallon *) 
Here i s  arw tl'1er :  

VAR 
Fuel Load: (* The amount of fuel, entered in pounds. 

Jet-A fuel weighs 6.7 pounds per gallon ") 
Real; 

B o th of these d e c l ar a t i ci n s  p l a c e  the d a t.'1 ou ts i d e 

the comment . 

A c omm::n t sho u l d  appeor a t  the b e g i n n i ng of a 

progr am to exp l a i n  wh o t  the progr om d o e s . Eoch consto n t 
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d e f i n i t i o n  a n d  var i ab l e  d e c l a r a t. i c1 n  sho u l d  h ave a c cimmen t.  

t h a t  exp l a i n s 'how the i d e n t i f i er i s  used . I n  a dd i t i on . 

ccimmen ts sh•:1u l d  i n tr•:1d u ce e a •.:h m.:i _klr s tep i n  a 1 o n �T 

progr am a n d  shou l d  exp l a i n  a n yth i n g  th a t  i s  u n u s u a l  or 

d i ff i cu l t  to r e ad ( for e x amp l e .  c1 l on g  .formu l a ) . I t  i s  

i mpor ta n t to make the c omme n ts c on c i se .  a n d  to a r r a n ge 

them i n  the progr am so th a t  they are e asy to see an i t  

i s  c l e ar wha t  they refer to . I f  c cimmen ts a r e  toc1 l on g  or 

crowd the s t a teme n ts of the prc1 gr am . they make the 

program more d i f f i cu l t  to read . 
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