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TYPE Proc1 = PROCEDURE (INTEGER);
Proc 2 = PROCEDURE (VAR INTEGER ; REAL);
procrand = PROCEDURE ( ): REAL ;
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VAR pr: procrand ;
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ETBE,
pr: = RANDOM ; (* pr iZi3FHix RANDOM O 7 FLABKRA S h
% %) |
a: =pr(); (% prOITFHXZFL, ft>T a: = RANDOM ( ) ;
EREU*) | |

FREEROBOHENSE LT, FESERAFEIEKE LTHY, 2hhb
Firx g rEIESHELTETRENS S, Bz, |
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DEFINITION MODULE AdHoctO;
(¥ Ad Hoc /0 Routines %)

“ PROCEDURE Write(c: CHAR);

PROCEDURE Writeln;
PROCEDURE WriteString(s: ARRAY OF CHAR);
PROCEDURE Read(VAR c: CHAR);

PROCEDURE Writeln(s: ARRAY OF CHARD;
PROCEDURE Writelnt(i: INTEGER; spaces: CARDINAL);
PROCEDURE WriteCard(c, spaces: CARDINAL);

END AdHoclIO.
IMPLEMENTATION MODULE AdHoclO;

(% Ad Hoc 1/0 Routines %).
IMPORT Terminal;

" VAR Power0fTen: ARRAY[O..4] OF CARDINAL=[1,10,100,1000,10000];

PROCEDURE places(c: CARDINAL): CARDINAL;
(% returns the number of places ¢ takes to print ¥)
VAR i: CARDINAL;
BEGIN _
FOR 1:=4 TO O BY -1 DO
IF (¢ DIV PowerOfTen[il) > 0 THEN RETURN i+l
END
END;
RETURN 1
END places;

PROCEDURE WriteNum(c, spaces: CARDINAL; neg: BOOLEAN);
VAR i:INTEGER; p: CARDINAL;
BEGIN
p:=places(c);
FOR i:=1 TO INTEGER(spaces)-{NTEGER(p) DO Terminal.Write(’ ’);
END; '
IF neg THEN Terminal.¥Write(’-’)
END,
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FOR i:=INTEGER(p)-1 TO 0 BY -1 DO
Terminal.Write(CHR(c DIV Power0fTen[iJ)+O0RD(’0’)));
c:=c MOD PowerOfTen[il

END

END WriteNum;-

PROCEDURE Writeln(s: ARRAY OF CHAR);
BEGIN Terminat.WriteString(s); Terminal.¥WriteLn
END Writeln; ’

PROCEDURE Writelnt(i: INTEGER; spaces: CARDINAL),
BEGIN
IF t < 0 THEN
WriteNum(CARDINALC-i), spaces-1, TRUE)
ELSE
WriteNum(CARDINAL(i), spaces, FALSE)
END
END Writelnt,;

PROCEDURE WriteCard{c, spaces. CARDINAL);
BEGIN WriteNum(c, spaces, FALSE)
END WriteCard;

PROCEDURE WriteCc: CHAR);
BEGIN Terminal.¥rite(c)
END Write;

PROCEDURE Writeln,
BEGIN Terminal.¥riteln
END WritelLn;

PROCEDURE WriteString(s: ARRAY OF CHAR);
BEGIN Terminal.¥WriteString(s)
END WriteString;

PROCEDURE Read(VAR c: CHAR);
BEGIN Terminal.Read(c)
END Read,

END AdHoclO.
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MODULE Bench;

CkST-

empty REPEAT loop

empty WHILE loop

empty FOR loop

CARDINAL arithmetic .

REAL Arithmetic

standard function

array of single dimension

same as g but with index tests

matrix access

same as i but with index tests '

call of empty, parameterless procedure
call of empty procedure with 4 parameters
copvying arrays (Block moves)

pointer chaining

reading of file

O 3 3 r~ A e TG = ® QOO TN
te me we te ae et ar we v sr ve ee wr ev we

*)

FROM
FROM
FROM
FROM
FROM
TYPE

Storage IMPORT ALLOCATE; )
Terminal IMPORT Read, BusyvRead, Write, WritelLn;
Smallio IMPORT WriteCard;
Files IMPORT FILE, Lookup;
Maths IMPORT SIN, EXP, LN,
NodePtr = POINTER TO Node;
Node = RECORD x,y: CARDINAL;
next: NodePtr;

SQRT;

END;
VAR A,B,C: ARRAY (0.. 255]
M: ARRAY (0. .99, (0. .99
m: CARDINAL;
head: NodePtr;
PROCEDURE Test (ch: CHAR);
VAR i, j,k: CARDINAL;
r0, rl, r2: REAL;
p: NodePtr;
PROCEDURE P;
BEGIN
END P;
PROCEDURE Q(x, vy, z,w:
BEGIN
END Q;
BEGIN (Ck Test )
CASE c¢h OF
B k:=20000; REPEAT k:=k-1 UNTIL k=0!
i:=20000; WHILE i>0 DO i:=i—-1 EMD!
FOR i:=1 TO 20000 DO END:
J:=0; k:=10000; REPEAT k:=k-1;
UNTIL k=0!

OF CARDINAL;
OF CARDINAL;

CARDINALD ;

(o V¥o NN K Vi

j:=j+1; i:=(k%3) DIV

(¥, ReadWord, Reset, Response; %)

(j*5)
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“e”: k:=5000; r1:=7.28; r2:=34. 8;
. REPEAT k:=k-1; rO0:=(rl1%r2)-(ri+r2) UNTIL k=0!

"f":  k:=500; o

REPEAT r0:=SINCO. 7);rl1:=EXP(2. 02;r0:=LNC10. 0); r1:=SQRT(18. 0);

k:=k-1 -

UNTIL k=0:
“g": k:=20000; i:=0; B(0):=73;

REPEAT Ali) :=BC(il; BCi):=A{il; k:=k-1 UNTIL k=0!
“h™: Ck$T+ %) k:=20000; i:=0; B0, :=73;

REPEAT A{id :=B{i}; BLi):=Ali,; k:=k—1l UNTIL k=0 (%8T- %) |

it FOR i:=0 TO 899 DO FOR j:=0 TO 99 DO M (i, j):=M%j, i3 EMD END!

“j": FOR i:=0 TO 99 DO FOR j:=0 TO 99 DO M i, j3:=M{j, i) END END!
“k": k:=20000; REPEAT P; k:=k-1 UNTIL k=0

"17: k:=20000; REPEAT @i, j,k.m); k:=k—-1 LNTIL k=0,
"m" k:=300; REPEAT k:=k-1; A:=3; B:=C; C:=A GLMNTIL k=0!
“nt K

:=500; REPEAT p:=head; REFEAT p:=p*.next UNTIL p=NIL; k:=k-1
UNTIL k=01
“0": k:=5000; (x REPEAT k:=k-1; ReadWord(f, i)
UNTIL k=0; Reset(f> *)
END (¥ CASE x)
END Test;
VAR ch, chl: CHAR; n: CARDINAL; f{: FILE;
reply: INTEGER; q: NodePtr;
BEGIN ,
Lookup (f, "BENCH.MOD", reply); Gk From Files. SYM %)
head:=NIL; n:=100; ’
REPEAT q:=head; NEW(Chead); head®. next:=q; n:=n—|
UNTIL n=0;
Write(">"); Read(ch);
WHILE ("a"<=ch)&{(ch<="p") DO
Writed(ch); WritelLn; n:=0;
REPEAT n:=n+l; Test{ch);
[F <(n MOD 50)=0 THEN WriteLn END;
Write("."); BusyRead(chl)
UNTIL ch1<>QC;
WriteCard(n, 6); WritelLn; Write('>"); Read(ch)
END;
Write (140
END Bench.



BROEOKEFESL U T D Modula—2 535
YDAM2, FHERTOTS 4

MODULE PrimeNumber;
(% Benchmark Example: Eratosthenes Sieve Method %)
FROM Terminal IMPORT VUriteString, Writeln;
FROM Smallio IMPORT WriteCard:
CONST nSize = 8190,
VAR Flags: ARRAY[O..nSize] OF BOOLEAN;
i, prime, k, iter, count: CARDINAL,

BEGIN ,
WriteString(’ 10 iterations.’); WriteLn;
FOR iter:=1 TO 10 DO
count:=0,
FOR i:=0 TO nSize DO Flags[iJ]:=TRUE END,
FOR i:=0 TO nSize DO
IF Flags[i] THEN
prime:=i+i+3; k:=itprime,
WHILE k<= nSize DO
Flags[k]:=FALSE; INC(k, prime)
END;
INC{count)
END '
END
END;
WritéCard(count, 5); WriteString(” primes.”)
END PrimeNumber.



536

B O¥ N % M E H1-2-38

SEXH

(1]
(2]

[3]
[4]

[5]

[6]

[7]
[8]

(9]

[10]
[11]
[12]
[13]
[14]
[15]

[16]

[17]
[18]
[19]
[20]

J. Beidler and P. Jackowitz, Modula-2, Prindle, Weber & Schmidt Pub., 1985.
Paul M. Chirlian, Introduction to Modula-2, Weber System 1984 (R HEER,
7 A% — i, 1986 ).

Kaare Christian, A. Guide to Modula-2, Springer-Verlag, 1986. ,

G. Ford and R. Wiener, Modula-2, A Software Development Approach, John
Wiley & Sons, 1985.

R. Gleaves, Modula-2 for Pascal Programmers Springer-Verlag, 1984 (Ba] 7T
AR, CQ thibltt, 1986 ).

Edward J. Joyce, Modula-2: A Seafare’s Manual and Shipyard Guide, Addison-
Wesley, 1985.

I. Kaplan and M. Miller, Modula-2 Programming, Hayden, 1985.
John W. L. Ogilvie, Modula-2 Programming, McGraw- H111 1985 (HhFFIEREEER,
z7av e, 1986).

Lewis Pinson, Introduction to Computer Science with Modula-2, John Wiley &
Sons, 1985.

Arthur Sale, Modula-2 Discipline and Design, Addison-Wesley, 1986.

Russell L. Schnapp, Macintosh Graphics in Modula-2, Prentice-Hall, 1986.

H. Schildt, Modula-2 Made Easy, Osborne / McGraw-Hill, 1986.

D. Thalmann, Modula-2: An Introduction, Springer-Verlag, 1985.

B. Walker, Modula-2: Programming with Data Structures, Wadswoth, 1986.

R. Wiener and R. Sincovec, Software Engineering with Modula-2 and Ada, John
Wiley & Sons, 1984.

R. Wiener and R. Sincovec, Data Structure in Modula-2, John Wiley & Sons,
1986.

Niklaus Wirth, Modula? ETH Berichte no. 36, 1980.

N. Wirth, Programming in Modula-2, 3rd ed. Springer-Verlag, 1985.

N. Wirth, Algorithms and Data Structures, Prentice-Hall, 1986.

FRATFIER, [ Modula—2 3 AFT) CQ Hihit:, 1986.



