
CHAPTER ill 

DATA PRESENTATION AND .ANALYSIS 

PROGRAM USTING 

Program EXample (Input. Output); 
("' This program computes the midpoint between the 

freezing and boiling points of water "') 

CONST 
Freeze = 32; ("' Freezing point of water "') 
Boil = 212; ("' Boiling point of water "') 

VAR 
AvgTemp: 

Real; 
(• Variable to hold the reSldt •) 
("' of averaging Freeze and Boil "') 

(• The executable statements begin here: •) 

BEGIN (• Example •) 
Writcln('Watcr frc:c:zes at ·. Freeze); 
WritclnC and boils at •. Boil. ' dcgrc:es. '); 
AvgTemp := Freeze + Boil; 
AvgTcmp := AvgTc:mp / 2; 
WritclnCHulfway between is '. AvgTemp. ' degrees. '); 

END. (* Example •) 

PROGRAM Payroll (Input. Output. PayF'tle); 
(• This program computes each employee's wages and the total company payroll "') 

CONST 
MaxHours = 40.0; 
OvcrTime = 1.5; 

VAR 
Pay Rate, 
Hours. 
Wages. 
Total: 

Real; 
EmpNum: 

(• Maximum nonnal work hours •) 
("' Overtime pay rate factor "') 

("' Employee's pay rate "') 
(• Hours worked "') 
("' Wages earned *) 
(• Total company payroll . "') 

(.., Employee ID number •) 
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Integer. 
Pay File: ("' Company payroll �e "') 

Text; 
(••···························································) 

PROCEDURE CalcPay( Pay Rate, 
Hours: 

("' Employee's pay rate *) 
(.., Hours worked *) 

Real; 
VAR Wages: 

Real; 
(* Wages earned 

(• Cale Pay computes wages wages ftom the employee's pay rate 
and the hours worke� taking overtime into accowit 

BEGIN ("' CalcPay "') 
IF Hours > MaxHours ("' Check for overtime "') 

THEN ("' Computes wages if overtime "') 
Wages := (MsxHours • PayRnte) + 

(Hours - MaxHours) • PayRate • Overtime 
ELSE 

Wages := Hours "' PayRate (* Computes wages if no overtime "') 
END; (* CalcPay "') 

*) 

c••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••·> 
BEGIN ("' Payroll *) 

Rewrite(PayFile); 
Total := 0.0; 
Write('F.nter employee nwnber: '); 
Readln(EmpNum); 
WHILE EmpNwn <> 0 DO 

BEGIN 

(* Open File PayFile "') 
("' Initialize Total to zero "') 

("' Prompt "') 
(* Rend employee ID nwnber *) 

c• While employee number <> 0 "') 
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Write('Enter pay rate: '); ("' Prompt •) 
Readln(PayRate); ("' Read hourly pay rate "') 
Write('Enter hours worked: '); ("' Prompt "') 
Readln(Hours); ("' Read Hours worked *) 
CalcPay(Payrate, Hours, Wages); ("' Computes wages "') 
Total := Total + Wages; ("' Add wages to total "') 
Writeln(PayFtle, EmpNum. PayRate, Hours. Wages); (*Put result in PayFde*) 
Write('Enter employee number: '); ("' Prompt *) 
Readln(EmpNwn); (• Read ID number "') 

END; 
Writeln(' Total payroll is ', Total: 10:2); (* Print total payroll on screen "') 

END. ("' Payroll "') 

PROGRAM HouseCost(Output); 
("' This program computes the cost per square foot of •) 
c• living space for a house, given the dimensions of •) 
c• the house, the number 0 f stories, the size 0 f the *) 
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("' nonliving space, and the total cost less land "') 

CONST 
Width = 30.0; 
Length = 40.0; 
Stories = 2 . .S; 
Nonlivi11gSp11ce = 92.S.O; 
Price = 150000.0; 

VAR 
GrossFootage, 
livingFootage, 
CostPerFoot: 

Real 
BEGIN ("' HouseCost "') 

GrossFootage := Length • Width • Stories; 
livingFootage := GrossFootage - NoolivingSpace; 
CostPerFoot := Price / livingFootagc; 
Writeln(' Cost per square foot is ', CostPerFoot6:2) 

. END. 

PROGRAM Game (FileA. FileB, OUtput); 
("' This program simulates the children's game ' rock, paper, and "') 
("' scissors.' Each game consist of inputs from two players, coming •) 
(• from FdeA and FileB. A winner is detennined for each •) 
(* individual game, ond for the games overall. *) 

TYPE 
PiayType = (Rock, Paper, Scissors); 

VAR 
PlayerA, (• Player A's play "') 
PlayerB: ("' Player B's play "') 

PlayType; 
WinsForA. (* Number of games A wins "') 
WmsForB, ("' Nwnber of games B wms "') 
GameNwnber: ("' Nwnber of games played '") 

Integer; 
FileA, 
FileB: 

Text; 
Legal: 

Booleon; 

("' Player A's play "') 
("' Player B's play "') 

("' True if play is legal "') 

40 

c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••> 
PROCEDURE PlayerAWms ( GameNwnber: ("' Receives game nwnber *) 

Integer; 
VAR WmsForA: (• Ree's/returns win count "') 
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Integer); 
(* Message that Player A bas won the current gmne is written. *) 
(• and Player A's total is updated *) 
BEGm (* PlayerAWins *) 

Writeln('Player A has won game nwnber ', GameNwnber.l, '.'); 
WmsForA := WmsForA + 1 

END;, (* PlayerAWms *) 
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c••••••••••••••••••••••••••••••••••••••••••••••••••·········�···············> 
PROCEDURE PlayerBWms ( GameNumber: (* Receives game nwnber *) 

Integer; 
VAR WmsForB: (• Ree's/returns win count *) 

Integer); 
("' Message that Player B has won the cWTent game is written, "') 
("' and Player B's total is updated *) 
BEGIN (* PlayerBW"ms *) 

WriteJn('Player B has won game nwnber '. GameNwnber.1. '. '); 
WmsForB := WmsForB + 1 

END; (* PlayerBWms •) 
c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••> 
PROCEDURE ProcessPlays ( GameNumber: (* Receives game nwnber "') 

Integer; 
PlayerA. (* Receives A's play *) 
PlayerB: (* Receives B's play *) 

PlayType; 
VAR WmsForA. ("' Rec's'retums A's wins "') 

WmsForB: ("' Rec's'retums B's wins "') 
Integer. 

(* ProcessPiays determines the winning play. If there is a tie .• n *) 
(* message is written. Otherwise the nwnber of wins of the winning *) 
("' player is incremented *) 
BEGIN ("' ProcessPlay *) 

IF PlayerA = PlnyerB 
THEN 

Wrireln('Game numbel' ', GameNumber:l, ' is n tie.'); 
ELSE IF (PlnyerA = Paper) AND (PlayerB = Rock) 

TBEN 
PlayerAW"ms(GameNwnber. WmsForA) 

ELSE IF (PlnyerA = Scissors) AND (PlayerB = Paper) 
THEN 

PlayerAWins(GameNwnber, WinsForA) 
ELSE IF (PlayerA = Rock) AND (PlayerB = Scissors) 

THEN 
PlayerAWms(GameNwnber, WmsForA) 

ELSE 
PlayerBWins(GameNwnber. WmsForB) 
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END; (• ProcessPlays •) 
c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••················> 
PROCEDURE GetPlays (VAR PlayerA. ("' Rerums A's plays •) 

PlayerB: ("' Returns B's plays "') 
PlayType; 

VAR Legal: (* Returns True if leglll plays •) 
Boolean); 

(• PlayerA's play is read from FJleA. PlayerB's play is read from •) 
(• FileB. If both plays are legal, Leglll is set to True and both plays *) 
("' are converted to corresponding values of PlayType. Else Legal "') 
(• is False and PlayerA and PlayerB are undefined. FileA and FJleB"') 
("' are accessed globally "') 
VAR 

CharForA, ("' PlayerA's input "') 
CharForB: (• PlayerB's input *) 

Char; 
c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••> 
FUNCTION Convert (Character: ("' Receives play character "') 

Char): PlayType; ("' Rerums play literlll "') 
("' Converts character into associated value in PlayType "') 
BEGIN (• Convert "') 

CASE Character OF 
'R' : Convert := Rock; 
'P' : Convert := Paper; 
'S' : Convert := Scissors 

END ("' Case *) 
END; (• Convert "') 
c••••••••••••••••••••••••••••••••••••••••••••••••••••••*•••••••*••••••••••••> 
BEGIN ("' GetPlays "') 

Readln(FileA, CharForA); 
Read1n(FtleB, CharForB); 
Legal := (CharForA IN ['R', 'P', 'S']) AND 

(CharForB IN ['R', 'P', 'S']); 
IF Legal 

THEN 
BEGIN 

PlayerA := Convert(CharForA); 
PlayerB := Convert(CbarForB) 

END 
END; (* GetPiays *) 
c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••**"'"'*"'> 
PROCEDURE PrintBigWinner (WinsForA, (* Receives A's win count "') 

WmsForB: (• Receives B's win count *) 
Integer); 

(• Prints nwnber of wins for each player and the overall winner "') 
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BEGIN ("' PrintBigWmner •) 
Writeln('Player A has won ', WmsForA:l, ' games, '); 
Writeln('Player B has won ', WmsForB:l, I games, '); 
(* Detennine and print winner *) 
1F WmsForA > W'msForB 

THEN 
Writeln('Plnyer A has won the most gomes.? 

ELSE 1F W'msForB > W'msForA 
TBEN 

Writeh1(1Player B has won the most games.') 
ELSE 

Writeln('Player A and B have tied.') 
END; ('"' PrintBigWinner •) 
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<·······································································••••) 
BEGIN ("' Game "') 

Reset(FileA); 
Reset(FileB); 
WmsForA := O; 
WmsForB := O; 
GameNumber := O; 
(• Play a series of games and keep track of who wins *) 
WHILE NOT EOF(FileA) AND NOT EOF(FileB) DO 

BEGIN 
GameNumber := GameNumber + l; 
GetPlays(PlayerA, PlayerB, Legal); 
lF Legnl 

END · • 

THEN 
ProcessPlay(GameNumber, PlayerA, PlayerB� WmsForA, WinsForB) 

ELSE 
Write�('GameNumber ', GameNumber:l , 'contained nan illegal play.') 

("' Print overnll winner "') 
PrintBigWmner(WmsForA, WmsForB) 

END. (• Game "') 

PROGRAM Contoh (Input, Output); 
("' Program dengan deklarasi vnriabel menggunakan tipe pengenal "') 
("' yang sudah dideklarasikan *) 
TYPE 

Pecahnn 
Logika 
Bulat 
Hwuf 

VAR 

= real; 
= boolean; 
= integer; 
= string(2S]; 

Total, Gaj� Tunjnngan : Pecahan; 

IR - PERPUSTAKAAN UNIVERSITAS AIRLANGGA

SKRIPSI EXTENDED BACKUS-NAUR... SAHURIAN SUHARYONO



Mcn.ikah : Logika; 
JwnlahAnak : Bulat; 
Keterangan : Hmuf. 

BEGIN 
Gaji := 50000.00; 
Menikah := True; 
JmnlahAnak := 3; 
Ttmjangan := 0.25 * Gaji + JlDlllahAnak "' 30000.00; 
Total := Gaji + Tunjangan; 
Ketenmgan := 'Kmyawan Teladan'; 
Writeln('Gaji bulanan : Rp ',Gajt); 
Writeln('Tunjangtm : Rp ', Tunjangan); 
Writeln('Total Gaji : Rp ',Total); 
Write1n('Sudah menikah : ',Menikah); 
Writeln('Jumlah Anak : ',JumlehAnnk); 
Writeln('Ketenmgan : '.Keternngnn); 

END. 

PROGRAM Contoh_Fungsi (Layar); 
FUNCTION Tambah(x.y : integer) : integer; 
BEGIN 

Tambah := x + y, 
END· • 

BEGIN 
Writeln('2 + 3 = ',Tambah(2,3)); 

END. 

PROGRAM RataRata (Input. Output); 
(* Program untuk membaca nomor, nama, dan nilai tes dari sejwnlah "') 
("' siswa. dan menghitung nilai rata-ratanya serta menampilkan basil •) 
("' pengolahan ke Jayar disusun berdasarkan nilai rnta-rnta ynng tertinggi "') 

CONST 
JwnlahTes = .S; ("' Jumlah maksimal tes "') 
MaksSiswa = 20; ("' Jumlah maksimal siswa "') 

TYPE 
RekamanSiswa = Record 

Nomor : Integer; 
Nama : String(20] 
Nilai : Array[l..JumlahTes] OF Real; 
Rerata : Real; 

END; 
AmlySiswa = Amly(l..MaksSiswn] OF RekemanSiswa; 

VAR 
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Jwnlab: l . . MaksSiswa; 
i, j : Integer, 
Tota1Nilai : Real; 
Siswa : .AmlySiswa; 
Temporer : RekamanSiswa; 

BEGIN 
clrscr; 

("' Pemasukan data "') 
Write(' Jumlah data : '); 
Readln(Jumlah); 
Writeln; 
FOR i := 1 TO Jwnlah DO 

BEGIN 
Write('Nomor siswa : '); 
Readln(Siswa[i].Nomor); 
Write('Nama siswa : '); 
Readln(Siswa(i].Nama); 
WritelnCNil..AI : '); 
FOR j := 1 TO JwnlahTes DO 

BEGlN 
Write(i:2. '. '); 
Readln(Siswa[i].Niloi[j]); 

END; 
Writeln; 
END; 

("' Menghitung nilai rata-rata masing-masing siswa •) 
FOR i := 1 TO MaksSiswa DO 

BEGIN 
TotaNdai := TotaJNilai + Siswa[i].NilaiUJ; 
Siswa[i].Rerata :=Tota1Nilai I JumlahTes; 

END; 
(• Mengtll'Utkan data berdasarkan nilai rnta-rnta tertinggi "'); 

FOR i := 1 TO Jumlah - 1 DO 
FOR j := i + 1 TO Jumlah DO 

IF Siswa[i].Rerata < Siswa(j].Rerata THEN 
BEGIN 
c• Tukarkan isi record "') 

Temporer := Siswa[i]; 
Siswa[i] := Siswali]; 
SiswaUJ := Temporer; 

END; 
(• Tampilkan data yang telah diurutknn *) 

Wrireln; 
Writeln(''===========)� 
Writeln('Nomor Nsma Nilai'); 
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Writeln('siswa siswa rata-rata'); 
Writeln' ); 
FOR i := 1 TO Jwnlah DO 

WriteJn(Siswa[i].Nomor.6, Siswa[i].NamrlO, 
Siswa[i].Rerata:lO:l ); 

WritelnC'=========='); 
END. 

PROGRAM HapusFile 
(* Program mengbapus file dari disk yang sama dengmi perintah Del *) 
("' pada Prompt DOS "') 
VAR 

FileHapus: File; ("' variabel file "') 
NamaFileHapus : String[l39]; 

PROCEDURE Logo; 
BEGIN 

WriteJn('Utility mengbapus suatu file di disk'); 
Writeln('Versi 1.0 (C) Jogiyanto H.M, 1988'); 
Writeln; 

END; ("' Logo "') 
BEGIN ("' Program utama "') 

Write('Noma file dihapus ? '); 
Readln(NmnnFileBapus); 
IF NamaFileHapus = '  ' THEN Halt; 
Assign(FileHapus.NamaFileHapus); 
Erase(FileHapus); 
IF IOResult <> 0 THEN 

Writeln('File ini TIDAK DITEMUKAN di disk ! ! ! '."G) 
ELSE 

Writeln('File '.NamaFileHapus:l,' sudah dibapus?; 
END. 

PROGRAM GantiNama; 
(* Program mengganti nama suatu file di disk yang 111) 
(• berfungsi sama dengan perintah Rename pada promt DOS •) 
VAR 

FileGantiNama : File; ("' variabel file "') 
NamaFileLama. 
NamaFdeBaru : Stirng[139]; 

PROCEDURE Logo; 
BEGIN 

Writeln('Utility mengganti nama suatu file di disk'); 
WriteJn('Versi 1.0 (C) Jogiyanto H.M. 1988'); 
Writeln; 

END: ("' Logo "') 
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BEGIN (* Program utama *) 
Writeln('Nama file yang diganti ?'; 
Readln(NamaFJleLama); 
Writeln('Nama file baru ?'); 
Readln(NamaFileBaru); 
IF (NamaFileLma = ' ') OR (NamaF'ileBaru = ' ') THEN Halt; 
Assign(FileGantiNama.NamaFileLama); 
Rename(FJleGantiNama,NamaFJleBaru); 
IF IOResult <> 0 THEN 

Writeln('Salah. file TIDAK DITEMUKAN atau nama baru TEI.AH ADA ! f ! '); 
ELSE 

Writeln('File telah diganti namenyn'); 
END. 

PROGRAM ContohStatemenl (Input. Output); 
VAR 

Pilihan : byte 
R.L. T .Luas : real; 

BEGIN 
Clrscr. 
GotoXY(l0.2); Writeln(' <<<PILilIAN>>>'); 
GotoXY(l0,4); Writcln('l. Mcnghitung Luas Lingkaran'); 
GotoXY(l0,6); Write1n('2. Mengbitung Luas Segitiga'); 
GotoXY(I0.8); Writeln('J. Menghitung Luas Bujursangkar'); 
GotoXY(l0,10); Writcln('O. S c I c s a i'); 
Pilihan := 9; 
WHILE (Pilihan < O) OR (Pilihan > 3) DO 

BEGIN 
GotoXY(l0.20); Write('Pilih Nomor (0-3) ? '); Read(Pilihan); 

END; 
Clrscr. 
IF Pilihan = 1 THEN 

BEGIN 
Write('Jari-jari lingkaran ? '); Readln(R); 
Luas := Pi • R"'R; 
Writeln('Luas lingkaran = 1,Lusa9:2); 

END; 
IF Pilihan = 2 THEN 

BEGIN 
Write('Panjang sisi alas ? '); Readln(L); 
Writc('Tinggi scgitiga ? '); Rcadln(T); 
Luas := O.S "' L  * T; 
Writeln('Luas segitiga = ',Luas:9:2); 

END; 
IF Pilihan = 3 THEN 
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BEGIN 
Write('Panjang bujursangkar ? '); Readln(T); 
Write('Lebar bujill'sangkar ? '); Readln(L); 
Luas := T • L; 
Writeln('Luas bujursangkar = ',Luas:9:2); 

END; 
END. 

PROGRAM ContohStatemen2 (Input. Output); 
VAR 

Pilihan : byte 
R,L, T ,Luas : real; 

BEGJN 
Cb"Scr; 
GotoXY(lO).); Writeln(' <<<PII.JRAN>>>'); 
GotoXY(l0,4); Writeln('l. Mengbitung Luas lingkaran'); 
GotoXY(l0,6); Writeln('2. Menghirung Luas Segitiga'); 
GotoXY(lO,S); Writeln('3. Menghirung Lutts Bujursangkar'); 
GotoXY(l0,10); Writeln('O. S e  I e s  a i'); 
Piliban := 9; 
WHILE (Pilihan < 0) OR (Pilihan > 3) DO 

BEGJN 
GotoXY(lO).O); Write('Pilih Nomor (0-3) ? '); Read(Pilihan); 

END; 
CJrscr; 

CASE Pilihan OF 
1: BEGIN 

Write('1ari-jari lingkaran ? '); Readln(R); 
Luas := Pi  • R•R: 
Writeln('Luas lingkaran = ',Luas:9:2); 

END; . 

2: BEGIN 
Write('Panjang sisi alas ? '); Readln(L); 
Write('Tinggi segitiga ? '); Readln(T); 
Luas := O.S • L "'  T; 
Writeln('Luas segitiga = ',Luas:9:2); 

END; 
3: BEGJN 

Write('Panjang bujursnngkar ? '); Readln(T); 
Write('Lebar bujursangknr ? '); Readln(L); 
Luas := T • L; 
Writeln('Luas bujursangkar = ',Luas:9:2); 

END; 
END; 
END. 
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PROGRAM Reel; (• Contoh pemakaian WITH "') 
TYPE 

RecordTanggal = RECORD 
Tanggal : 1..3 1 ;  
Bulan : STRING[9]; 
Tahun : 1900 .. 1999; 

END; 
RecordPegawai = RECORD 

VAR 

Nama : STRlNG[JO]; 
TanggalDiterima : RecordTanggal; 

END; 

DataPegawai : RecordPegawai; 
BEGIN ("' Mengisi field "') 

WITH DataPegawai DO 
WITH TanggalDiterima DO 

BEGIN 
Nama := 'FIKA'; 
Tanggsl := 1; 
Bulan := 'OKTOBER'; 
Tahon := 1989; 

END; 
("' Menampilkan isi field *) 
WITH DataPegawai, TanggaJ.Diterima DO 

BEGIN 
Wrireln('Nama : ',Nama); 
Writeln('Tanggsl Diterima: ', Tanggal. ' ',Bulan, ' ', Tahwt); 

END; 
END. 

PROGRAM Rec4 
("' Contoh pcmakaian VARIANT RECORD untuk "') 
("' mengolah gaji pegewai TETAP dan HONORER "') 
CONST 

PERIAM = 3000; ("' Upah perjam *) 
TYPE 

StatusPegawai = (TETAP, HONORER); 
RecordPegawai = RECORD 

NRP : STRING[6]; 
Nama : STRING[lS]; 
CASE Status : StatusPegawai OF 

TETAP : (GajiPokok : LONGINT; 
JumJamLembur : BYTE); 

HONORER : (JumJarnKerja : BYTE); 
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END· ' 

VAR 
Kmyawan : RecordPegawai; 
Jawaban : CHAR; 
GajiTotal : LONGINT; 

BEGIN 
Clrscr, 

(* Pemasuknn data ke variant record •); 

WITH Karyawan DO 
BEGIN 

Write('Nomor registrasi karyawan : '); 
Readln(Karyawan.NRP); 
Write('Nama karyawan : '); 
Readln(Karyawan.Nama); 
Write('Pegawai tetap (Yff)? '); 
Readln{1awaban); 
IF UPCASE(Jawaban) = 'Y' THEN 

Status := TETAP 
ELSE 

Status := HONORER; 
CASE Status OF 

TETAP : BEGIN 
Write('Gaji pokok : '); 
Readln(GajiPokok); 
Write('Jwnlah jam lembur : '); 
Readln(JumJomLembur); 
GajiTotal := GajiPokok + LONGINT(PERJAM) "' JwnJamLembur; 

END; 
HONORER: BEGIN 

Write('Jumlal1 jam kerja : '); 
Readln(JwnJ llltlKerja); 
GajiTotal := LONGJNT(PERJAM) "' JumJam.Kerjn; 
END; 

END; ("' Akhir CASE "') 
Writeln; 
Writeln('Gaji total = Rp. 11,GnjiTotal. '.-'); 

END; (• Akhir WITH "') 
END. 
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f i rst 1 i ne o f  the program i s  the hoaain9 . Tite head i ng i s  

f o l  l owed b y  doclarationo. s t ateme n t s  that de f i ne ttle terms 

used i n  tthe. program . The wi:.1rd BEGIN s i g na l s the s t art o f  

the actua 1 i nstruct i ton s . o r  exocuta111o etatomono. that the 

c omputer wi l l  f o l l ow .  The e nd o f  t'he program i s  i ndi cated 

by the word END . fe d l e.wed by a per i od· . B as i ca l l y  the 

synt ax ru l e  of a Pasc a l  program i s : 

<pascal -program >::= <program-heading > <declaration -part> 6EGIN 

<6tai:emont-part> ENDH." 

That ' s  why thi s  chapter wi 1 1  be d iv i ded i nto three 

par ts .. that wi 1 1  d i sc u ss : progr am h e ad i n g ..  de c l  ara t i c1 n  

part . s tateme nt p art . 

111. 1 . Program heading 

DATA 

Le t ' s  take a l ook to these prc1gram head i n gs :  

PROGRAM Example (Input, Output); 
PROGRAM Payroll (Input, Output, PayFile ); 
PROGRAM HouseCost(Output); 
PROGRAM Game (FileA, FileB, Output); 
PROGRAM RataRata (Input, Output); 
PROGRAM Contoh (Input, Output); 
PROGRAM HapusFile; 
PROGRAM GantiNama; 

ANALYSIS 

We can see that the word PROGRAM i s  a l ways come at 

the beg i n n i ng of program head i ng . f o l  l owed by the nex t  
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words : Exsmpls . Payroll . HouesCol!lt , Contoh . �taRata , Gamt1 . 

GantiNart'UI , HapueFils . These k i nd o f  word s  c a n  be i..":a l l ed os 

program·nams : the name o f  the program .  (Input. Output) . (Input, 

Output. PayFile) . (Output) . (fileA. fi l.s6. Output) are c a l  l ed as flle·nama 

l iot , wh i l e Input . output . Payfl lo . fll.sA . Fils6 are fll.s·namo 

( Da l e  and Weems . 1 9 9 1 : 1 0 3 - 1 04 : Kad i r , 1 9 9 1 : 18 :  ) .  · wh i ch i s  

used to commu n i ca te be twe en the prc1gram a n d  the I/0 o f  

comp u ter . F i l e -nome l i s t  i s  cip t i on o l .  The l os t  symhc• l 

that f orm program head i ng i s  the semi c o l on ( ; ) s i gn . 

Based on the ana l ys i s  above we c a n  wr i t e  the syntax ru l e  

f or program head i ng : 

< program-heading > ::= PROGRAM < identifier:> [ <file·name-l iet > ];  

<file·name·l i6t:>::= «file-nam e >  I <flle·name ·li6t >.<file·nam e >  

<file-name :>::= < identifier> 

111.2 . Declaration part 

Thi s  subchop ter wi l l  l"le d i vi ded i n to f i ve pc1rts : 

Constans d e f i n i t i on par t . Type d e f i n i t i on par t . Vari ab l e  

d e f i n i t i on por t . Proced ure decl ara t i on par t . and Func t i o n  

de c l arat i o n  part . 
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111.2 .1. constants cleflnition part 

DATA 

CONST 
Freeze = 32; 
Boil = 212; 

CONST 
MaxHours = 40.0; 
OverTime = 1.5; 

CONST 
Width = 30.0; 
Length = 40.0; 
Stories = 2.5; 
NonLivingSpace = 825.0; 
Price = 150000.0; 

CONST 
JwnlahTes = 5;  
MaksSiswa = 20; 

ANALYSIS 
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Con st a n ts d e f i n i t i on par t beg i n s  wi th the reserved 

weird COM5T. M.sxHoul"'t.I. Ovat"TlmB. Width. Length. 5totiae. Nonllving5pace. 

Price. Ju mlahTeo. M.a�5iow.a are i de ntifiers . Whi l e  32. 212. 40.0. 15, 

30 .0. 2.6. 825.0. 1500000 .0. 5. 20. are the v a l ue of the c onst ant 

ident i fie r . that are usu.1 1  ly c ;� l  l ed as con�tants . So the 

synt ax ru l e  f or c ons t ants def i n i t i on part are : 

<conet.?:lnt-definition -part>::= CONST <ccm&tant-dt.:finition >";" { <conetant

definition >M;"} 

<conet.ant-definition >::= < identifier> "=" <conetant:> 

< con6t:ant>::= [ <6lgn >] ( <con6tant-ldontifior > I <num tler>) I <6trl n� p 

<conetant-idt.:ntiftcr>: := <identifier> 
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<num ber>::= <integer-n u m ber:> I <real -n u m ber:> 

<otrlng >: := no"<6trin--g -c:haraoter> { <6tring -character> }""" 

<rBal Jn um 11Br> :::::: <digft�66'1,U6MC6 > " .  0 [ <digitJ66'1,U6nce >) [ <6Ca!il6 Jfactor >) 

<digit-ee'l.ul!:nce > <ecale-facton 

<t?caleJfactor>::= ("EA I "e") [ <6lgn >] <dlglt46eq_uenc:e > 

<:digit-seq,uence :>::= [<sign >] <unsi9ned-di9it-seq_uence :> 

<Un6lgnttd4digl
.
t�6tt't,Utinc:e >::= <digit> {<digit>} 

111 .2.2.  Type definition part 

DATA 

TYPE 
PlayType = (Rock, Paper. Scissors); 

TYPE 
Pcc:lhan 
Logjka 
Bulat 
Huruf 

TYPE 

= real; 
= boolean; 
= integer, 
= string[25]; 

RckamanSiswa = Record 
Nomor : Intcgi:r; 
Nama : String[20] 
Nilai : Array[l..Juml:lh.Tcs] OF Real; 
Rc:rata : Real; 

END; 
ArraySiswa = Array[l .. MaksSiswa] OF RekamanSiswa; 

TYPE 
RccordTanggal = RECORD 

Tanggal : 1 .. 31;  
Bulan : STRING[9]; 
Tahun : 1900 .. 1999; 

END; 
RecordPegawai = RECORD 
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TYPE 

Nama : STRlNG[JO]; 
TanggalDiterima : RecordTanggal; 

END; 
. 

StatusPegawai = (TETAP. HONORER); 
RecordPegawai = RECORD 

ANALYSIS 

NRP : STRING[6]; 
Nama : STRING[15]; 
CASE Status : StatusPcgawai OF 

TETAP : (GajiPokok : LONGINT; 
JumJamUmbur : BYTE); 

HONORER : (JumJamKerja : BYTE); 
END; 
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If a con s ta n t- de f i n i ti on - par t begi n s  wi th the 

reserv e d  word CONST. a type-de f i n i ton-part beg i ns w i th the 

re served word TYPE. As i n  const an t -rlef i n i  t o n-part . wonls o n  

l e f t  s i de o f  equ a l  ( =) s i gn are i <lent i f i ers . Wh i l e the 

words on the r i ght s i de o f  equal ( �  s i g n  are the dat a 

type o f  the i de n t i f i ers . or i t  i s  s imp l y  c a l l ed as typo. So 

the syn t ax ru l e  f o r  type d e f i n i t i o n  part l. <:::• . O;/ .  

<type·definition-part:>::= TYPE <type·definition >; {<type-definition >;} 

<type-definition >::= <identifier> "=" <1�ype> 

Type i t se 1 f i s  con s i st o f  eiimpla-tyPB and eitructur&:t·tyPB .  

S i  mp l e-type cons i s t  of r1Sal. lnt�ar. char. booloan. eitring. oubranga-typlf. 
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and onumonrt&:l-tyPB ( D a l e  a n d  Weems . 1 99 1 : 422 .) . These are t.he 

examp l e  of s imp l e -type : 

TYPE 
Pecahan 
Logika 
Bulat 
Huruf 

= real; 
= boolean; 
= integer; 
= string[25 ]; 

BnUmBratad-typB: 
TYPE 

PlayType = (Rock, Paper, Scissors); 
Starch = (Corn, Rice, Potato, Bean); 
Grain = (Wheat. Rye. Barley. Sorghtllll); 
Animals = (Roden� Ca� Dog. Bird, Reptile, Horse, Bovine, Sheep); 
StatusPegawai = (TET AP, HONORER); 

eu f1ran9 e-type: 
TYPE 

Nwn = 1..100; 
Letter = 'A' . . 'Z'; 
StudentNwn = 1. .50; 
Cageable = Rodent.Dog; 
Barnyard = Horse .. Shecp; 

N ow here i s  the syn t ax ru l e  f or s imp l e -type . 

<type>::= <eimple-typt:: > I <etructured-type> 

<eimple-type >: := integer I char I real I etring I 17oolean I <enumerated-type > 

I <6ubrange-type> 

<enumerated-type>::= < identifier>. {<enumerated-type >} 

< 6U 11range-type > :: = lower-value .. upper-val u e 

The structured-type cons i st o f  .arn1y-typi1!1 and rBcord-tyPB .  

The se are the examp l e s  of s tru c t ured-type : 
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ArraySiswa = Array [l..MaksSiswaJ OF RekarnanSiswa; 
Valuelist = Array (IndexRange] OF Integer; 
Alphal.ist = Array [Char] OF Integer, 
GradeType = Array [NwnGrades] OF Char. 
GradcCount = Array [LctterGrades] OF Integer; 
AmOlmt'fype = Array [Drink] OF Real; 
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Accord i ng to D a l e  anrl Weems ( l 9 9 1 : 46 5 ) , 

( 1  . .  MaksS j swa ] , [ In d exRa n ge ] ,  [Char ] , [NumGr a d es J , [Le tterGra 

d e s ] . [ Dr i nk ]  is c a l  l ed int:lex-tyPo. wrl i cr1 g i v e s  the range o f  

i ndex v a l ue s . I t  i s  u s e d  by tr1e c1:imp i l er to determi ne 

how many compone nts are i n  th i s  array-typo and how e ach 

i nd i v i dual component i s  accesse d . W't1i l e  RekamanS i sw a , 

Inte ger , Char , and Re a l  are c a l l ed componont-tyPo. The 

c ompone nt-type descr i be s  what i s  stored i n  e ach 

c ompo n e n t of the arr a y . A r r a y  comp•:>ne n ts c a n  be a n y  

type . Here i s  the synt ax ru l e  f or array-type : 

<z.trray-type >::= ARRAY "["<index-type>'T' OF <component-type> 

<component-typtJ> :::o <types >  

Rocord-tyPo: 
TYPE 

RekamanSiswa = Record 

TYPE 

Nomor : Integer. 
Nama : String[20] 
Nilai : Array[l .. JumlahTes] OF Real; 
Rerata : Real; 

END; 

RecordTanggal = RECORD 
Tanggal : 1..31; 
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Bulan : STRJNG[9]; 
Tahwt : 1900 .. 1999; 

END; 
RecordPegawai = RECORD 

TYPE 

Nama : STRING(JO]; 
TanggaIDiterima : RecordTanggal; 

END· ' 

RecordPegawai = RECORD 
NR.P : STRING[6]; 
Nama : STRING[lS]; 

END; 
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Nom(:ir . Nama . Ni l ai.  an<l Rerat a are Heli::H .i:lentlflel"' w i th i n  

the r e cord type RekamanS i swa . A nd s o  are Tangga l . Bu l an . 

Tah u n  are the f i e l d  i den t i f i er wi th i n  the r e cord type 

RecordTangga l .  No te tha t  e a ch f i e l d  i d e n t i f i er i s  g i ve n  

a type . 

Nama . Bu 1 a n .  a n d  NRP are of s tr i n g type . NcHnor i s  

a n  i n teger f i e l d . Tan gga l i s  a n  i n teger f i e l d  i n  the 

subrange 1 to 31 . Tahu n  i s  an i n  te�rer f i e l d  i n  the 

s u br a n ge 1 9 0 0  to 1 9 9 9 . Ta n g�ra l D i ter i ma i s  of r e cord type 

Re cordTa n gga l . The recc1rd type a l  ways b e g i n wi th the 

reserved word Record and e nd with End . So . the synt ax ru l e  

f o r  record type i s :  

<rccord-typc > ::= RECORD <rt::cord-eection > END u:" 

<rocord·6oGtlon >::: <flold·ldentlfler> "," { <flelt:Hdontlflor>}":" <type > " ;" 

{ <rt::cord-ee:ction >} 

<fl eld-ldent1fler > ::= <ldentlfler > 

IR - PERPUSTAKAAN UNIVERSITAS AIRLANGGA

SKRIPSI EXTENDED BACKUS-NAUR... SAHURIAN SUHARYONO



111.2.3. Variable definition part 

DATA 

VAR 
AvgTemp: 

Real; 
(• Variable to hold the result "') 
(* of averaging Freeze and Boil *) 

VAR 
PayRate. 
Hours, · 
Wages. 
Total: 

Real; 
F.mpNum: 

Integer, 
Pay File: 

Text; 
VAR 

GrossFootage. 
livingFootage, 
CostPerFoot: 

Real 
VAR 

("' Employee's pay rate 
(• Hours worked 
("' Wages earned 
c• Total company PllYfOil 

("' F.mployee ID number 

("' Company payroll file 

Player.A. (• Player A's play "') 
PlayerB: (• Player B's play •) 

PlayType; 
W'msForA. (• Number of games A wins •) 
W'msForB, (• Nwnber of games B wins •) 
GameNumber: (• Nwnber of games played *) 

Integer; 
FileA, 
FileB: 

Text; 
Legal: 

Boolean; 

(• Player A's play "') 
("' Player B's play •) 

(* True if play is legal *) 

ANALYSIS 

"') 

•) 

"') 

5 9  

The var i ab l e  d ef i n i t i on p o r t i s  o l ruo s t  s i m i l ar wi th 

c on s ta n t  d e f i n i t i o n  p ar t .  exc e p t  i t  b e g i n s  w i th the wor d  
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VAR i n s tead o f  CONST . The word V A R  f o l l owed b y  

i de nt i f i ers such as : AveTsmp. P.syRats. HouN>. W�so. Total. 

EmpNum.Payflls . A l l the i de n ti f i er s  have the i r  own t.ype . 

P.ayR.sts. Houn>. WA19iso.and Total are o f  Re a l  type . EmpNum i s  

i nteger type . e t c . The synt ax ru l e  o f  v ar i ab l e  de f i n i t i o n  

.part i s :  

<variable-definition -part>::= var ddentifier-liet> ":" <type > ":" 

<ldcntificr-ll6t>::= <Identifier> {"." <identifier>} 

<identifier>::= <letter> {<letter> I <digit>} . 

<letter>::::: "A" I "6" I "C" I "D0 I "E" I "f" I "G" I "I" I "J" I "K" I "L" I 

"M" I "N" I "O" I "P" I "Q" I "R11 I 06" I "l" I "U" I "V" I "X" I 

"Y" I •zA I "a" I 111:1" I •c• I "d" I "e" I "f' I "!:J" I "h" I "I" I 11J" I 11k" I 

"I" I 11m" I "n" I "o" I "p" I "'\." I "r" I "s" I "t" I "u " I "v" I "w" I 

"><" I "y" I "zft 

<digit> ::= "O" I "1 " I "2" I "B" I "4-" I "!511 I "6" I u-r I "8" I "9• 

111.2.4. Procedure declaration part 

A procedure i s  a subprogram . that ' s  way i t  l ooks 

l i k e  a pr<..., gr am e x c e p t  tha t. PROGRAM head i n �T i s  r e p l aced l'ly 

a PROCEDURE h e ad i n g ,  a n d  the l as t. END i n  the pr<...,ced u r e  

h a s  a semi co l on f o l l ow i ng i t  i ns t e ad of a per i od . 

A PROGRAM head i n g n ames a progr am and l i s ts the 

f i l es f r c1m wh i ch i t  ge ts i np u t. a nd b.:i wh i ch i t  se n d s  

o u tp u t .  S i m i l or l y .  o PROCEDURE head i n g n omes o proced u r e  
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a n d  1 i s ts the v ar i ab l e s ( p ar ame t er s ) tha t  serve a s  i ts 

input and output . 

Le t ' s  take a l ook a t  some o f  the proce d ur e  

dec laration part : 

PROCEDURE CalcPay(V AR PayRnte, (• Employee's pay" rate "') 
Hours: (• Hours worked •) 
Real; 

VAR Wages: (* Wages ean1ed Iii) 
Real; 

("' Cale Pay computes wages wages from the employee's pay rate "') 
("' and the hours worked, taldng overtime into account •) 
BEGIN ("' CalcPay "') 

IF Hours > MaxHours (* Check for overtime "') 
THEN ("' Computes wages if overtime 141) 

Wages := (MaxHours "' PayRate) + 
(Hours - MaxHours) 111 PayRate * Overtime 

ELSE 
Wages := Hours • PayRate ("' Computes wages if no overtime "') 

END; (• CalcPay •) 

PROCEDURE PlayerAWms (VAR GameNun1ber: (* Receives game nwnber *) 
Integer. 

VAR WmsForA: ("' Rec's/rerums win count "') 
Integer); 

(* Message that Player A has won the current game is written, "') 
("' and Player A's total is updated "') 
BEGIN ("' PlayerAW"ms •) 

Writeln('Player A hss won game number '. GameNwnber:l. '.'); 
WmsForA := WmsForA + 1 

END; ("' PlayerAW"tnS "') 
c······················································· ... •••••••·•••••••"'"'"'"'> 
PROCEDURE PlsyerBW"ms (VAR GsmeNun1be1· ("' Receives game number "') 

Integer. 
VAR WinsForB: ("' Ree's/returns win cowit *) 

Integer); 
("' Message that Player B has won the current game is written, "') 
("' and Player B's total is updated •) 
BEGIN ("' PlayerBWins •) 

Writeln('Plmyer B has won game nwnber ', GameNwnber:l, '.'); 
WmsForB := WmsForB + 1 

END; ("' PlmyerB\Vins •) 
c···········································································> 
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PROCEDURE ProcessPlays (VAR OameNumber. ("' Receives game number "') 
Integer. 

PlayerA, "("' Receives A's play "') 
PlayerB: (* Receives B's play *) 

PlayType; 
VAR W-msForA, (* Rec's'retums A's wins "') 

W'msForB: ("' Rec's'retums B's wins *) 
Integer. 

(* ProccssPlays detcnnincs the winning play. If there is a tic. a *) 
(* message is written. Otherwise the nwnber of wins of the winning "') 
(* player is incremented "') 
BEGIN (* ProcessPlay *) 

IF PlayerA = PlayerB 
THEN 

Writeln('Game nwnber ', GameNumber.1, ' is a tie.'); 
ELSE IF (PlayerA = Paper) AND (PlayerB = Rock) 

· THEN 
PlayerAW'ms(GemeNumber, WinsForA) 

ELSE IF (PlayerA = Scissors) AND (PlayerB = Paper) 
THEN 

PlayerAWins(GarneNwnber, WinsForA) 
ELSE IF (Player A =  Rock) AND (PlayerB = Scissors) 

THEN 
PlayerAW-ms(GameNwnber. WinsForA) 

ELSE 
PlayerBWins(GameNumber, W'msForB) 

END; ("' ProccssPlays *) 

6 2  

(***•••••••••••*************************************************************) 

PROCEDURE GetPlays (VAR Player A. (• Returns A's plays *) 
PlayerB: (* Returns B's plays "') 

Play Type; 
VAR Legal: (* Returns True iflegal plays 111) 

Boolean); 
("' PlayerA's play is read from FdeA. PJayerB's play is read from *) 
(* FilcB. If both plays are legal, Legal is set to True and both plays *) 
(* are converted to corresponding values of PlayType. Else Legal "') 
("' is False and PlayerA and PluycrB are Wldefined. FdeA and FileB"') 
("' are accessed globally "') 
VAR 

ChnrForA. ("' PluyerA's input "') 
ChnrForB: ("' PlayerB's input "') 

Char; 
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PROCEDURE Logo: 
BEGIN 

Writeln('Utilily menghapus suaw me di disk'); 
Writeln('Versi 1.0 (C) Jogiyanto H.M. 1988'); 
Write In; 

END· , ("' Logo "') 

63 

The above se gme nts are the procedure decl.ar.atl on.  Not i ce 

that the l ast END are a lways f o l  l owed by a semi c o l o n . 

S i n ce thi s  are a d ec l ar a t i on ,  they w i l l  appe ar i n  the 

d e c l a ar a t i on se c t i on o f  the pr ogr am . Eve n tho u gh a 

peocedure l ooks a l o t l i ke a program ,  i t  1 s  i mpor tan t to 

remembe r  that on l y  a program e n d s  w i th a per i od . 

Take a l ook a t  the PROCEDURE head i n g .  Ju s t  l i ke any 

o th e r  i de n t i f i e r i n  Pasc a l , the n ame o f  a procedure i s  

n o t  a l l owed to i n c l u d e  b l a nks . A f ter the n aame we ' l l  see 

some codes tha t  l ook l i k e  a var i ab l e  d e c l ar a t i on be twe en 

p arenthese s . Th i s  is a paramcstcsr aoc;laration. Parameters 

represe nt the way the mai n program and procedures C or 

procedures and o ther pro c e d ure s )  c ommu n i c a te . Parame ters 

e n ab l e  the ma i n  progr am to i n p u t  ( pass ) va l u es to a 

proce d u re to use i n  i ts process i n g .  and the proced ure to 

o u tp u t  { r e t ur n )  resu l ts to the program . The par ame ters i n  

the program ' s  c a l l to a procedure are the actu.al p.ar.am1St6n5. 

The p arame ters 1 i sted i n  the procedure head i ng are the 

form.al p.aramBtcsr-e. The se forma l parame t ers are c a l  l e d  varial71cs. or 

VAR.. p.ar.amotsre ·be c a u se the va l ue s  o f  the a c tu a l  par ame ters 
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m a y  b e  changed by the pro c e d u r e . Th i s  i s  a l  so why they 

are s i m i l ar i n  appe a r a n ce t.o a VAR d e c l a ra t i on i n  the 

ma i n  p rogram . A p r o c e d u r e  c a n  :i n c l u d e  var i ab l e  

dec l ar a t i o n s  wi th i n  the procedure i t se l f .  Th i s  var i ab l e s 

are local varlal:ilH b e c a u se they a r e  a c c e ss i b l e  o n l y  w i th i n  the 

proced u r e  i n  wh i ch they are d e c l ared . B a sed o n  the 

e x amp l e s above , we c an d e s cr i be the r u l e  th a t. gover n i n g 

the procedure dec l arat i o n  p ar t  syn t ax as : 

<procedure-declaration-part>::= <procedure-heading > [ <local-variable5 >] 

BEGIN <6tatement-6eq,uence> END ";• 

<procedun;-hct!lding > ::=PROCEDURE <idc:n'tific:r:> <fonnal -paramctcr-l ie"t:> 

<local -varlal11ee > : := <varial71e-defi nition -part> 

<variable-definition -part>::= var < iden-tifier-liet> 0 :11 <type > ";" 

<ldentlfler-ll6t>::= < Identifier> {"." < Identifier>} 

<idientiflcr:>: := <l etter> { <lc-t'tl;r> I <digit>} 

<lottor>: :::: "/\" I "D" I "C" I "D" I "E" I "f" I "G" I "I" I "J" I " K" I "L" I 

.M .. I •N" I •o• I "P" I "Q" I 11R" I "5° I "I" I "U" I "V" I "X" I 

"Y" I uz• I Dall I a17u I Acn I "d" I Hell I "f' 1 "g" I "h" I "I" I "J" I "k" I 
"I" I "m" I "n" I "o" I "p" I "cf' I "r" I "e" I '"t" I "u" I "v" I "w" I 

"><" I "y" I "za 

<digit> : : = ·o" I "1" I "2'" I "5'" I "4" I "5" I "6" I "7" I ·e" I "s· 

<6tatcmcnt-eeq,uence>: := <etatement> {";" <6tatement> } 

<fomu:1l ·parameter-l iet >::= VAR <identifier> {"." <identifier> } ":" <type >";" 

{ <formal -parameter-l iet>} 
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111.2.s. Function declaration part 

Fu net ions are very s im i l ar . t o  proce dure s .  The 

d i f f e r e n c e  i s  tha t f u n c t i o n s  a r e  u se d  whe n  there i s  on l y  

o � e  resu l t va l u e .  and t h a t  r e s u l t  i s  to be used d i rec t l y  

j n  an express i o n . The f i r s t  th i n g to n o te abou t the 

f u n c t i o n d e c l ar a t i on is th a t  i t.  l ooks l i ke a pro c e d u r e  

d e c l ar a t i on . e x c e p t  t h e  h e ad i n g be g i n s w i th t h e  wor d 

FUNCTI ON i n s te a d  o f  PROCEDURE . I f  we l ook c l ose l y  a t  the 

h e ad i ng .  we w i l l  n o t i ce s ome th i n g e l se :  the e n t i r e  

parame ter l i s t  i s  fo l l owed b y  a co l on ( : )  a n d  then a d a t a  

type . 

A f u n c t i o n  r e turn s  o n e  va l u e ,  n o t  throu gh a 

parame ter b u t  throu gh the n ame o f  the f u n c t i o n . The d a t a  

type a t  the e n d  o f  the head i n g d e f i nes the type o f  va l u e 

t h a t  the f u n c t i on wi l l  r e tu r n . Th i s  type i s  c a l l ed the 

function tyPo. a l  thou gh a more proper t erm i s  function rooult 

i;yPa. These are the examp l e s of f u n c t i on dee l ar a t i on par t : 

FUNCTION Convert (Character. ("' Receives play character "') 
Char): PlayType; (111 Returns play literal "') 

(• Converts character into associated value in PlayType "') 
BEGIN (• Convert *) 

CASE Character OF 
'R' : Convert := Rock; 
'P' : Convert := Paper; 
'S' : Convert := Scissors 

END; (• Case •) 
END; ("' Convert "') 
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FUNCTION Power (X. ("' Base nmnber *) 
N: (• Power to raise base to •) 

Iliteger): 
Integer (* Returns X to N power *) 

(* This ftmction computes X to the N power "') 
VAR 

Result (• Holds intennediate power ofX •) 
Integer; 

BEGlN (• Power •) 
Result := 1; 
WHILE N > O DO 

BEGIN 
Result := Result "' X; 
N := N - 1;  

END; 
Power := Result; 

END; ("' Power "') 

FUNCTION Factorial (X: (* The factorial to be computed "') 
Integer): 

Integer; 
(• This fimction computes X! "') 
VAR 

Result ("' Holds partial products "') 
Integer; 

BEGJN ("' Factorial "') 
Result := 1 ;  
WHILE X > O DO 

BEGIN 
Result := Result • X; 
X := X - 1; 

END; 
Factorial := Result 

END; ("' Factorial "') 

6 6  

S i nce that funct i on dec l arat i on i s  a l most s im i l ar t o  

proce d u re d e c l a r a t i on . then i t  won ' t  be a n y  d i f f i c u l t i es 

to formu l i ze the synt ax ru l e : 

<function .. declaration -pan:> ::= <function .. headlne > [<local -variai1lo6 >] 

6EGIN <et.!!ltement-ee'\.uence > END ":• 
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<function -heading >::=FU NCTION <identifier> <formal -parameter-li5t>":• 

<function -type >a;• 

< local-variables > ::= <variable-defini-tion -part> 

<varial7Je .. deftnltlon .. part> : ::o VAR < ldentlfler .. 116t> " :" <type > a;" 

<identifier-liet>::= <identifit::r>  {"." <idt.mtifie:r>} 

<ldentifler>::= <letter> { <le�r> I <dlelt>} 

<le:-t"ter>::= l!Au I "6u I 11C" I "D" I "Eu I ufa I 11G0 I "I• I "J11 I "Ku I al" I 

aMn 1 •N" 1 ·o· 1 •p• I •a· I •RU I "5" I -r I •un I "V" I "X" I 

"Y" I azn I "a .. I "b" I Uc" I "d" I "e" I "f" I •g• I "hu I "j• I "j" I "k" I 

•1" I 11m" I 11n a  I •011 I "p" I ''ct" I "r" I 116" I •t• I nun I "v" I •w" I 
"x" I "y" I "z" 

<digit>:::. "O" I •1• I •2• I "5" I "4" I "5" I "0" I "7" I "B" I "B• 

< e'tateme:nt-ee't.uence: >: := <etai;e:me:nt>I!;" { ( <e'te.rteme:nt>"; .. ) } 

' <formal .. parameter .. l let>: ::o a("VAR < Identifier> {"." <Identifier> } ":" 

<:type >":" { <form.e:il -paramc"tt;r-liet>} ")" 

111.3. statement part 

67 

S t atement part i s  marked by the app e aran ce of the 

r e served word BEGIN o t  the i n i t i o l  pos i t i on .  and END o t  

the f i n a l  posi t i o n . The re are e i gh t  k i nd s  o f  s ta teme n t :  

aeel9nmsnt etatamsnt. p.-oc:uluro etat.csmsnt. if et.at.csmsnt. caes et.at.smont. 

whiles etatsmant. repsat etatsmont. and for etat.csmsnt . The syn tax ru 1 e 

f or st atement part i s : 

< e�me:n-t-par't>::= 6EGIN <e'tl.rte:ment-ee:'t.uence: > END•.• 

<6tatement-6eq,uence >:::: <6tatement> .. :. {( <6tatement>";")} 
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<6'tatement>::= <aeeignment-etatement> I <proct:dure-etatemc:nt> I 

<lf-6ta"tt:ment> I <caee-6tatemc:nt> I <whilc:-e"tatemc:nt> I 

< repeat-eta-tc:mc:n"t > I <for-eta"temen-t:> 

111.3. 1 .  Assignment statement 

Ass i g nme n t  stateme n t  i s  a s t at eme n t  that g ives the 

va l ue of an express i on to a var i ab l e . The s e  are the 

examp l es of ass i g nme n t  s tateme n t s : 

Result := l;  
Result := Result • X; 
N := N - 1 ; 
X := X - 1; 
Factorial := Result 
Power := Result; 

Resu l t  and N ( the f i rs t  four e xamp l e s )  a t  the l e f t  

s i d e o f  " : = "  s i gn are var i ab l es ,  wh i l e  f a c tor i a l  a n d  

power ( the 1 a s t  two examp l e s )  are f u n c t i on i d  e n  t i  f i er 

( see FUNCTI ON power p a �re 2 8  and .FUNCT I ON f a c tor i a l  p a ge 

2 9 ) . A n yth i n g c ome s u p  a t  the r i gh t  s i d e o f  " : = "  s i gn i s  

ca l l ed express i on . The syn tax r u l e  o f  a s s i gnmen t  

st ateme n t  i s :  

<a66i�nment-etatemont>::= ( <variaulo > I <function-identifier>) ":=" 

<m<preeeion >";" 

<variatlle >::::: <Identifier> 

<funaion -ldc:ntific:r > ::= < ldc:ntifi c:r > 

<cxprce6ion >::= <elmplc:-exprc:eeion > [<operator> <eimple-expreeeion >) 
<operator>: := ·=· I u<  >a I u<a  I " >" I " < =" I " > =" I "+" I "-" I a ... I "/" I div I moo 

<6imple-expree6ion > : := <varia171e > I <numl7er> 
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111.3.2. Procedure statement 

Procedure statement has the f unc t i on t o  act ivate or 

c a l l  the proced ures h a ve been d e f i n e d  i n  proc e d ure 

d e c l a r a t i o n par t or a s ta n d ard proce d u r e  provi d e d  by 

Pasca l .  s u ch a s : r e ad , r e ad ! n .  wr i te .  wr i te l n .  The b as i c  

p a t te r n  o f  procedure s ta teme n t  i s  a pro ced ure i d en ti f i er 

f o l  l owed by a n  op t i o n a l  p ar ame ter l i s t . The paramater 

l i s t  i s  de l i m i te d  by p a r e n the s e s . It c a n  c on s i s ts o f : a 

1 i ter a l va l ue .  cons tan t s . 

f u n c t i o n s . These are 

stateme n t s : 

Writeln('Water freezes at ', Freeze); 
Writeln(' and boils at ', Boil, ' degrees. '); 
Rewrite(PayF'tle ); 
Readln(EmpNum); 

the 

express i on s .  var i ab l es ,  

examp l e s o f proce d u r e  

(• Open File PayF'tle *) 
(• Read employee ID nwnber "') 

PrintResult(Sum(A.B,C)+ 1); 
CetakHasil(SqrX); 
Write(A+B•C)� 

(• Memanggil prosedur cetakhasil "') 

' Wa te r  f r e e z e s  a t ' • ' an d  bo i l s  a t ' are the exa.mp l e s 

o f  l i te r a l va l ue or s tr i n g .  P ayF i l e .  a nd EmpNum are 

var i ab l es .  S um and Sqr ore f u n c t i o n s . wh i l e  A+B * C  i s  on 

examp l e  o f  express i on .  Bosed o n  the examp l es above we 

wr i t e the syntax ru l e  f or procedure stateme n t : 
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<procufure ·identifier:> ::= < identifier:> 

<paramoter·ll6t>::= ·<con6t.1.lnt> <paramoter·ll6t> I <Variable> 

<parameter-liet> I <function-identifier> <parameter-

1 16t> I <m<pre66ion > < parameterJli 6t> 

111.3.3. If statement 

70 

The con tro l s tr u c ture tha t a l  l ows .br a n ches i n  the 

f l ow of con tro l i s  c a l l ed an IF s ta teme n t .  Wi th i t , we 

c an ask a ques t i on and choose a course of act i on : IF a 

certai n  cond i t i o n  ex i sts . THEN perf orm o ne act i on , ELSE 

perf orm a d i f ferent act i o n . 

The comp u ter a c tu a l l y per forms j us t  one o f  the two 

a c t i on s  u n d er any g i ve n  s e t  of c i rcumsta n c e s . Bu t we have 

to wr i te both ac t i ons i n to the progr am . Why? Because 

d epe n d i n g  on the c i r c umstance s . the comp u ter can choose 

to exe c u te one of them . The IF s t a temen t gi ves us a way 

of i n c l u d i n g both a c t i ons i n  a program and gi ves the 

compu ter a way of d e c i d i n g wh i ch a c t i on to take . The se 

are the examp l es o f  I F  s tatement . 

IF Hours > Maxllours ("' Check for overtime •) 
THEN (• Computes wages if overtime •) 

Wages := (MaxHours • PayRate) + 
(Hours - MaxHours) • PayRate "' Overtim� 

ELSE 
Wages := Hours • PayRate (* Computes wages if no overtime *) 

IF WinsForA > WmsForB 
THEN 
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Writeln('Player A has won the most games.') 
ELSE IF WmsForB > WmsForA 

THEN 
Writeln('Player B bas won the most games.') 

ELSE 
Writeln(1Player A and B have tied') 

IF IOResult <> 0 THEN 
Writeln('File ini TIDAK DITEMUKAN di disk H!',"G) 

ELSE . 
WritelnCFile ',NamaFileHapus:l,' sudah dihapus'); 
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From the above examp l e s  w e  c an construct the syn t ax 

ru l e  o f  IF st ateme nt . 

<if-etatement> ::= IF < e><preeei on > THEN < etatement> 

[EL5E<etatement>] 

111.3.4. case statement 

The CASE st at eme nt i s  a se l e c t i on con tro l struc ture 

th o t  a l  l ows us to 1 i s t  any n umber o f  br a n c he s . I t  i s  

s imi 1 ar to a nested I F  st ateme nt . The v a l ue o f  the ea6d 

oalactor. a n  expre s s i o n  who s e  r e s u l t m u s t  ma tch a l abe I 

a t tached to a br a n c h , d e term i n e s  wh i c h one c1 f  the 

bran che s i s  e x e c u ted . n1e se are the examp l e s .  

CASE Character OF 
'R' : Convert := Rock; 
'P' : Convert := Paper; 
'S' : Convert := Scissors 

END ("' Case "') 

CASE Pilihan OF 
1: BEGJN 
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Writc('Jari-jari lingkaran ? '); RcadJn(R); 
Luas := Pi • R -R; 
Writcln('Luas lingkarnn = • ,.Luas:9:2); 

END; 
2: BEGIN 

Writc('Panjang sisi alas ? '); Rcadln(L); 
Write('Tinggi segitiga ? '); Readln(T); 
Luas := 0.5 * L "' T; 
Writcln('Luas scgitiga = ',Luas:9:2); 

END; , 
3: BEGIN 

Write('Panjang bujursangkar ? '); ReadJn(T); 
Write('Lebar bujursangkar ? '); ReadJn(L); 
Luas := T • L; 
Writeln('Luas bujursangkar = ',.Luas:9:2); 

END; 
END; 

CASE Status OF 
TETAP : BEGIN 

Write('Gaji pokok : '); 
Rcadln(GajiPokok); 
Write('Jwnlah jam lembur : '); 
Rcadln(JmnJamLembur); 
GajiTotal := GajiPokok + LONGlNT(PERJAM) • JumJamLembur; 

END; 
HONORER: BEGIN 

Write('Jwnlah jam kerja : '); 
Readln(JumJamKerja); 
GajiTotal := LONGINT(PERJAM) "' JllllllamKcrja; 
END; 

END; ("' Akhir CASE "') 

72 

Character , P i l ihan . and S t atus are c a l l ed case 

se l e c tor . ' R ' . ' P ' , ' S ' ,  1 .  2 • .  3. TETAP . HONORER , are 

l abe l s .  a n d  the l i s t  o f  l abe l s  i s  the c a se l abe l l i s ts . 

Each case 1 abe l va 1 u e  may appear on 1 -y o n c e  i n  a g i ve n  

CASE s t a teme n t . I f  a va l ue appears more than o n ce . a n  

e rror w i l l  resu l t . The syntax ru l e  o f  CASE s tateme n t  i s :  
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( <6tl2'temcnt> I (6EGIN < tYtatemcnt-&c:q_uc:nGc > END) ":") END":a 

<ca6e .. lalu�Hi6t>::: <con6tant> {"." <con6tant>} 

111 .3.5. While statement 

The WHI LE st a teme n t . l i ke the IP st ateme n t . t e s t s  a 

cond i t i o n . The se are the examp l e s  o f  WH I LE s t at eme nt : 

WHILE EmpNum <> 0 DO 
BEGIN 

(* While employee number <> O •) 

Write('Enter pay rote: '); ("' Prompt •) 
Readln(PnyRate); c• Read hourly pay rate "') 
Write('Enter hoW'S worked: '); ("' Prompt "') 
Readln(Hours); (.;. Read Hours worked 111) 
CalcPay(Payrate. Hours, Wages)� ("' Computes wages "') 
Total := Total + Wages; ("' Add wages to total "') 
Writeln(PayFile, FmpNwn, PayRate, Holll'S, Wages); (•Put result in PayFile•) 
Write('Enter employee nwnber: '): ("' Prompt "') 
Rcndln(EmpNwn); (* Read ID nwnber "') 

END; 

WHILE NOT EOF(FileA) AND NOT EOF(FileB) DO 
BEGIN 

GameNwnber := GameNwnber + 1;  
GetPlays(PlayerA. PlayerB. Legal); 
IF Legnl 

END· , 

THEN 
ProcessPlny(GameNwnber, PlnyerA, PlayerB, Wi.nsForA, WinsForB) 

ELSE 
Writeh1(1GameNwnber ', GameNumber:l. 'contained aan illegal play.') 

The syn tax r u l e  o f  WHI LE s t a temen t i s  a l most s im i l a r 

to I F  st ateme n t . 
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<while-statement>::= WH ILE <e><preaeion > DO ( <etatement> I 

<6tatoment-t?e't,uence> )";� 

111.3.6. Repeat statement 

74 

The REPEAT s t a teme n t  i s  a l oop i n g con tro l s tr u c t u r e  

i n  wh i ch the l oo p  cond i t i on i s  t e s ted a t  t h e  e nd o f  the 

l oop . Th i s  forma t guar a n te e s  th a t  the l oop body i s  

e x e c u ted a t  l e as t once . These are the e x amp l es o f  REPEAT 

statement : 

REPEAT 
Writeln('Enter a test score. ")� 
Readln(Score); 
IF (Score < 0) OR (Score > 100) 

THEN 
Writeln('Invalid score. Score must be ', 

in the range of O through 100. ') 
UNTIL (Score >= 0) AND (Score <= 100) 

REPEAT 
Writeln(K. 3 �); 

UNTIL (I< >=  9) AND (K <= 20) 

The REPEAT st atement and WHILE stateme nt i n  

co n tro l l i n g the l oop a r e  comp l eme n ts ( oppos i te s )  o f  e a ch 

o ther . The WH I LE con t i n u e s  l oop i n g as l on g  as the 

e xpress i on i s  Tr u e .  wh i l e  t.h e  REPEAT con t i n u e s  l oop i n g a s  

l on g  as t h e  e xpress i on i s  F a l se . Bec a u se t h e  WHILE 

s ta teme n t  tests the cond i t i on b e f ore exe c u t i n g  th e .body 

o f  the l oop . i t  i s  c a l l ed a pre te s t  l oc1p .  The REPEAT 

s t a teme n t  does the oppos i te .  ond i s  thu s  known os o 
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p o s t  tes t  l oop . I t  i s  i mpor tan t to remember t h a t  WHILE 

uses the express i o n to d e c i d e whe n  to keep l oop i n g .  and 

REPEAT uses i t  to d e c i de whe n  to s top . To t r a n s form a 

WHILE i n to a REPEAT or vi c e  versa .  the express i on mus t he 

comp l eme nted . The syntax ru l e  i s :  

<repeat·etatement>::= REPEAT <etatement·5t.:'l.uence > U NTI L  

<expreeelon > 

111.3.7. For statement 

The FOR s tatement i s  des i gned t o  s i mp l i fy the 

wri t i ng of c ou nt -contro l l e d  l oop s . The stateme nt 

FOR Count := I TO N DO 
statement; 

me a n s  " Se t  the l oop c o n tro l var i ab l e  Co u n t t.o 1 .  I f  

N i s  1 e s s  than 1 ,  d o  n o t  e n ter the l oop . O therwi se , 

exe c u te the s t a teme n t  a n d  i n creme n t  Cou n t  by 1 .  S top the 

l oop a f te r  i t  has been exe c u ted wi th Co u n t.  equa 1 t.o N . " 

I n s te a d  o f  TO , we c a n  a l so u s e  DOWNTO . I f  DOWNTO i s  u se d , 

the l oop con tro l var i ab l e  i s  d e creme n te d  by 1 for e a c h  

i ter a t i o n . i ns te a d  o f  .be i ng i n c r eme n ted .b y  1 .  These a r e  

the examp l es o f  FOR st atement . 

FOR EndLctter := •A' TO 'G' DO 
BEGIN 

FOR PrintedLcttcr := 'A' TO EndLctter DO 
Write(PrintedLctter); 

Writcln 
END; 
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FOR Letter := 'A' TO 'Z' DO 
Write(Lctter); 

Writeln; 

FOR Letter := 'Z' DOWNTO 'A' DO 
Writc(Letter); 

Write In; 

The syntax ru l e  i s : 

7 6  

<for-etatement>::= FOR <variable-identifier> ":=" <inltial -expreeelon > (TO I 

DOWNTO) dinal -expreeeion > DO ( < etatement> I <statement-15eq,uence>)";11 

111.3.8. With statement 

I n  work i ng w i th re cord v ar i ab l es .  we o f te n  need to 

a c cess o n e  or more f i e l d s repe a ted l y  in a sma l l sec t i on 

o f  code . F i e l d  se l e c tor s c a n  ge t r a ther l on g . The WITH 

s t a teme n t  a l  l ows us to abbre v i a te the n o ta t i o n  of f i e l d  

se l e c tors by spe c i f y i n g  the r e cord n ame once a n d  the n  

u s i n g  the f i e l d  i de n t i f i er s  t o  se l e c t  the recor d  

c ompone nts . The se a r e  the examp l e s  o f  WITH st ateme n t s . 

PROCEDURE WriteMachine (Machine: MachineRecord); 
BEGIN (• WriteMachine *) 

WITH Machine DO 
BEGIN 

Writeln(IDNumber); 
Writcln(Dcscription); 
Writcln(History .FailRate ); 
Writeln(History.LastScrviccd.Month:2. '/', 

History.L3stScrviccd.Day:2, 'f. 
History.LastSeIVice. Year.4); 

Writeln(History.DownDsys:4); 
Writcln(PurchascDatc.Month:2. •r. 

PurchaseDate.Day.2. •r. 
PurchaseDate. Year.4); 

Writcln(Cost8:2); 
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END; 
END; (* WriteMachine "') 

· PROCEDURE WriteMachine (Machine: MachineRecord); 
BEGIN (* WriteMnchine "') 

WITH Machine DO 
BEGIN 

END; 

Writeln(IDNumber); 
Writcln(Description); 

WITH History DO 
BEGJN 

Write1n(Fai1Rate); 
WITH LastSetViced DO 

Writeln(Month2, •r. Day:2, ·r. Year.4); 
Writeln(DownDays:4); 

END; 
WITH PurchaseDate DO 

Writeln(Month:2, •r. Day:2. •r, Year.4); 
Writeln(Cost8:2); 

END; ("' WriteMachine "') 

77 

From the examp l e s we c an construct the syn t ax ru l e  

o f  WITH s t atement : 

<with -eUrtement>::= WITH <record -variable > {n.u <record-variable >} DO 

( <6tatement> I <6tatem4!!nt�i;e'l.uence >)";" 
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