






























































































































































































determine k such that (l/beta)**k does not underflow 

first set k = 2 ** i 

for j := 1 to do begin 
k := k + k 

end ; 

iexp := i + 1 ; 
mx := k + k ; 
if ( ibeta = 10 ) then begin 

for decimal machines only 
iexp := 2 ; 
iz := ibeta ; 
while ( k >= iz ) do begin 

iz := iz * ibeta 
iexp := iexp + 1 

end ; 
mx := iz + iz - 1 

end; 
underflo := false; 
repeat beg in 

loop to construct xmin 
exit from loop is signalled by an underflow 

xmin := y ; 
y := y * betain ; 
if ( « y * one) zero) or ( abs ( y ) > xmin) ) 
then begin 

underflo := true; 
end else begin 

k := k + 1 ; 
end; 

end until underflo 
minexp := - k ; 
determine maxexp, xmax 

if ( ( mx <= k + k - 3 ) and ( ibeta <> 10 ) ) then begin 
mx := mx + mx ; 
iexp := iexp + 1 ; 

end; 
maxexp := mx + minexp ; 
adjust for machines with implicit leadiO!J 
bit in binary significand and machines �~�t�h� 

radix point at extrane right of significand 

i := maxexp + minexp ; 
if ( ( ibeta = 2 ) and ( i = 0 ) ) then maxexp := maxexp - 1 
if ( i > 20 ) then maxexp := maxexp - 3 ; 
xmax := one - epsneg ; 
if ( xmax * one <> xmax ) then xmax := one - beta * epsneg 
xmax := ( xmax * betain * betain * betain ) / xmin ; 
i := maxexp + minexp + 3 ; 
if (i > 0 ) then begin 

for j := 1 to i do begin 
xmax := xmax * beta ; 

end ; 

00654100 
00654200 
00654300 
00654400 
00654500 
006541';00 
00654700 
00654800 
00654900 
00655000 
00655100 
00655200 
00655300 
00655400 
00655500 
00655600 
00655700 
00655800 
00655900 
00656000 
00656100 
00656200 
00656300 
00656400 
00656500 
00651';600 
00655700 
00656800 
00656900 
00657000 
00657100 
00657200 
00557300 
00657400 
00657500 
00657500 
00657700 
00657800 
00657900 
00658000 
00658100 
001';58200 
00658300 
00658400 
00658500 
00658600 
00658700 
00658800 
00658900 
00659000 
00659100 
001)59200 
00659300 
00659400 
00659500 
006591)00 
00659700 
00659800 
00659900 
00660000 
0061';0100 

end; 

end; 

function random : real ; 

begin 

random number generator - based on algorithm 266 
by Pike and Hi 11 (modified by Hansson) 
collected Alg. from CACM. 

This subprogram is intended for use on computers wi th 
fixed point \\Ord1ergth of at least 29 bIts. it is 
best if the floatirg point significand has at most 
29 bits. } 

The quality of the random numbers is not important. 
If recodirg is needed for small \\Ordlergth computers, 
even returnirg a constant value or zero is possible. } 

The value iy is global, and is initialized in the driver 

iy := (iy*125) mod 2796203; 
random := ( iy )/ 2796203.0eO 

end; 

procedure printtestrun (n:integer; Ib,ub:real; 
big,small : integer; 
mean,maxerror,xmaxerror,rmserror:real); 

begin 
writeln(' ':5,n:4,' RI\NDOM ARGUMENTS WERE TESTED FRCM THE INTERVAL') 

write1n(' ':10,' (' ,lb:15,',' ,ub:15,') '); 
write1n; 
write1n(' ':5,'THE RESULT WAS TOO LARGE',big:5,' TIMES, AND'); 
writeln(' ':10,'TOO SMALL',smal1:5,' TIMES'); 
write1n; 
if (mean <> 0.0) then begin 

writeln(' ':5,'MEAN RELATIVE ERROR =' ,mean:15,':', 
IBETA:4,' ** ',LN(ABS(mean»/ALBETA:7:2); 

end' 
if (maxerror<> 0.0) then begin 

writeln(' ':5,'THE MAXIMUM RELATIVE ERROR OF',maxerror:15,'=', 
IBETA:4,' ** ',LN(ABS(maxerror»/ALBETA:7:2); 

writeln(' ':10,'OCCURRED FOR X =' ,xmaxerror:15); 
end; 
if (rmserror <> 0.0) then begin 

write1n(' ':5,'ROOT-MEAN-SQUARE RELATIVE ERROR =' ,rmserror:15, 
'=',IBETA:4,' ** ',LN(ABS(rmserror»/ALBETA:7:2); 

end; 
write1n; 

end; {OF PRINT TEST RUN } 

begin 
iy := 100001; 
machar ( ibeta , it, irnd 

maxexp i eps , epsneg 
beta := ( ibeta ); 

, rgrd , machep , negep , iexp , minexp , 
xmin , xmax ); 

00660200 
00660300 
00660400 
00660500 
00660600 
0051)0700 
00660800 
00660900 
00661000 
00661100 
00661200 
00661300 
00661400 
00661500 
006611)00 
00661700 
00661800 
0061)1900 
00662000 
00662100 
00662200 
00662300 
00662400 
00662500 
00652600 
00662700 
00662800 
00662900 
00663000 
00663100 
00663200 
00663300 
00663400 
00663500 
00663600 
00663700 
00663800 
00663900 
00664000 
00664100 
00664200 
00664300 
00664400 
00664500 
00664600 
00664700 
00664800 
00664900 
00665000 
00665100 
00665200 
00665300 
00665400 
00665500 
00665600 
00665700 
00655800 
00665900 
00661';000 
00665100 
00666200 

a 
n 
-I a 
OJ 
I"T"1 
:;:0 



albeta : ~ In ( beta ); 
a : ~ 0.0 ; 
b :~ 1. 570796327 
c :~ b ; 
n :~ 2000 
xn := ( n ); 
il :~ 0 ; 

random argument accuracy tests 

for j :~ 1 to 3 do begin 
k := 0 ; 
kl := 0 ; 
xl := 0.0 
r5 := 0.0 
r6 := 0.0 
r7 := 0.0 
del := ( b - a ) / xn ; 
xl := a ; 

for i := 1 to n do begin 
x := del * random + xl 
y := x / 3.0 ; 
Y := ( X + y ) - x ; 
x := 3.0 * Y ; 
if ( j = 3 ) then begin 

z := cos ( x ); 
zz := cos ( y); 
w := ( Z + zz * ( 3.0 - 4.0 * zz * zz ) ) / z 

end else beg in 
z := sin ( x ); 
ZZ := sin ( y ); 
w := ( z - zz * ( 3.0 - 4.0 * zz * zz ) ) / z 

end; 
if ( w > 0.0 ) then k := k + 1 
if ( w < 0.0 ) then kl := kl + 1 
r5 := r5 + w ; 
W := abs ( w ); 
if ( w > r6 ) then begin 

r6 := w ; 
xl : = x ; 

end; 
r7 := r7 + w * w ; 
xl := xl + del 

end ; 

r5 := r5 / xn ; 
r7 : = sqrt ( r7 / xn ); 
if ( j = 3 ) then begin 

writeln(' TEST OF COS(X) VS 4*COS (X/3)**3-3*COS (X/3) '); 
writeln; 

end else beg in 
writeln(' TEST OF SIN(X) VS 3*SIN(X/3)-4*SIN(X/3)**3'); 
writeln; 

end; 
printtestrun(n,a,b,k,kl,r5,r6,x1,r7); 
a := 18.84955592 ; 
if ( j = 2 ) then a := b + c ; 
b := a + c ; 

end ; 

0(H;~6300 
0066fi400 
00666500 
00656600 
00666700 
00666800 
00666900 
00667000 
006<;7100 
00667200 
00667300 
00667400 
00667500 
001167600 
00667700 
00667800 
00667900 
00668000 
00fifi8100 
006fi8200 
006f)8300 
00668400 
00668500 
00668600 
00668700 
00668800 
00668900 
00fi69000 
00669100 
00669200 
00669300 
00669400 
00669500 
00669600 
00669700 
00669800 
00669900 
00670000 
00670100 
00670200 
00fi70300 
00670400 
00fi70500 
00670600 
00'570700 
00670800 
00670900 
00671000 
00fi71100 
00.,71200 
00671300 
00671400 
00671500 
00.,716()0 
00671700 
001;71800 
00.,71900 
001;72000 
00672100 
00fi72200 
00672300 

special tests 

C := 1.0 / exp ( ( it div 2 ) * In( beta»; 
z := ( sin ( a + c )- sin ( a - c » / ( c + C ) ; 
write(' IF " z:15,' IS NOT ALMOST 1.0 THEN SIN HAS THE WRONG '); 
writeln('PERIOD'); 
writeln; 

writeln(' THE IDENTITY -SIN (X) = -SIN (X) WILL BE TESTED'); 
writeln(' ':7, 'X',' ':9,'F(X) + F(-X)'); 
writeln; 

for i := 1 to 5 do begin 
x := random * a ; 
z := sin ( x )+ sin ( - x ); 
write1n(x:14,z:15); 

end ; 

writeln; 
writeln(' THE IDENTITY SIN(X) ~ X, X SMALL, WILL BE TESTED.'); 
writeln(' ':7, 'X',' ':9,'X - F(X)'); 
writeln; 
betap := exp ( it * In( beta »; 
x := random / betap ; 

for i := I to 5 do begin 
z := x - sin ( x); 
writeln(x:14, z:15); 
x := X / beta ; 

end ; 
writeln; 

writeln(' THE IDENTITY COS(-X) = COS(X) WILL BE TESTED.'); 
writeln(' ':7,'X',' ':9,'F(X) - F(-X)'); 
wri teln; 

for i := 1 to 5 do begin 
x := random * a ; 
Z := cos ( x )- cos ( - x ); 
writeln(x:14, z:15); 

end; 
writeln; 

writeln(' TEST OF UNDERFLCW FOR VERY SMALL ARGUMENTS'); 
writeln; 
exp:m := (minexp)* 0.75 ; 
x := exp ( expon * In( beta»; 
y:=sin(x); 
writeln(' ':5, 'SIN(', x:15, ') = " y:15); 
writeln; 
writeln(' THE ~'OLUJNING THRr'F: LINES ILLUSTRATE THE LOSS IN'); 
writeln(' SIGNIFICANCE FOR i.Ak';P. ARGUMENTS. THE ARGUMENTS'); 
writeln(' USED ARP. CONSECUTIVE.'); 
write1n; 
z := sqrt ( betap ); 
X := Z * ( 1.0 - epsneg ) ; 
y := sin ( x ); 
writeln(' ':5, 'SIN(', x:15, ') y:l5); 
wri teln; 
y := sin ( z ); 
writeln(' ':5, 'SIN(', z:15, '} y:15); 

""CJ 
)::> 

88gH§88 ~ 
00672600 r-
00672700 
00672800 ~ 
00672900 :E: 
00673000 VJ 
00673100 ~ 
00673200 ...... 
00673300 en 
00673400 
00673500 
00673'500 
00673700 
00673800 
00'173900 
00674000 
00674100 
()0674200 
00674300 
001174400 
00674500 
00674600 
00674700 
00674800 
00674900 
00675000 0 
00675100 () 
00675200 d 
00675300 OJ 

gg~~~~gg ~ 
00675600 
00675700 tc; 
00675800 '-J 
00675900 1..0 
00676000 
00676100 
00676200 
00676300 
00'175400 
00676500 
006761i00 
00676700 
001i7'i800 
001i75900 
00677000 
001i77100 
00677200 
00677300 
00677400 
00677500 
00677600 
001177700 
00677800 
001177900 
00678000 
001i78100 
00678200 
00678300 
00678400 

1..0 
CJ1 



writeln; 
x := Z * ( 1.0 + eps ) 
y := sin ( x ); 
writeln(' ':5, 'SIN(', x:15, ') y:15); 
writeln; 
x := betap ; 
writeln(' SIN(X) WILL BE CALLED WITH THE ARGUMENT ' 
Y = sin ( x ); 
wr teln(' SIN RETURNED THE VAWE " y:15); 
wr teln (' THIS CCNCLUDES THE TESTS.'); 

end. 

x: 15); 

00078500 
00678600 
00678700 
00678800 
001)78900 
00679000 
00679100 
00079200 
00079300 
00679400 
00079500 

{TEST fi.6.0.2-10, CLASS=QUALITY) 

{ This test checks the implementation of the In function. ) 

program tl)pfipl)p2d10(output); 

var 

data requi red 

none 

other subprograms in this package 

machar - as for sqrtest 
ran(k) - as for sqrtest 

standard subprograms required 

abs, In, sqrt 

, ibeta , iexp, irnd, it , il , j , k , kl , machep , 
iy , maxexp , minexp , n , negep , ngrd : integer; 

a , albeta , b , beta , d , del , eight , eps , epsneg , half , r5 , 
ro , r7 , tenth , w , x , xl , xmax , xmin , xn , xl , Y , z ,zz: 
real ; 

procedure machar (var ibeta , it , irnd , ngrd , machep , negep , iexp, 
minexp , maxexp : integer var eps , epsneg xmin, xmax : real ) ; 

var 

This subroutine is intended to determine the characteristics 
of the floating-point arithmetic system that are specified 
below. '!he first three are determined according to an 
algorithm due to M. Malcolm, CACM 15 (1972), pp. 949-951, 
incorporating some, but not all, of the improvements 
suggested by M. Gentleman and S. Marovich, CACM 17 (1974), 
pp. 270-277. The version given here is for single precision. 

Latest revision - October 1, 1976. 

Author - W. ,J. Cody 
Argonne National Laboratory 

Revised for Pascal - R. A. Freak 

ibeta 
it 

irnd 

ngrd 

University of Tasmania 
Hobart 
Tasmania 

is the radix of the floating-point representation 
is the number of base ibeta digits in the floating-point 

significand 
o if the arithmetic chops, 
1 if the arithmetic rounds 
o if irnd=l, or if irnd=O and only it base ibeta 

digits participate in the post normalization shift 

00079800 
00fi79900 
00680000 :z: 

gg~~g~gg ~ 
00680300 ~ 
00680400 f-' 

00680500 cr. 
00680fiOO 
00680700 
00680800 
00680900 
00681000 
00681100 
00681200 
00681300 
00681400 
00fi81500 
00fi81600 
00681700 
00681800 
00581900 
00682000 
00fi82100 
00682200 a 
00682300 n 
00682400 -f 
00682500 §5 
00682600 I'Tl 
00682700 ;:0 

00682800 
00682900 f-' 

00683000 ~ 
00683100 1..0 
00681200 
00683300 
00683400 
00683500 
00683600 
00683700 
DOfi83800 
00683900 
00684000 
00684100 
00684200 
00684300 
00684400 
00684500 
00684600 
00684700 
00684flOO 
00684900 
00685000 
00685100 
00685200 ""0 

00585300 ~ 
00685400 ITT 

000855001..0 
00085fiOO '0"1 



machep 

negeps 

iexp 

minexp 

maxexp 

eps 

epsneg 

xmin 

xmax 

of the floating-point significand in multiplication 00685700 
1 if irnd=O and more than it base ibeta digits 00685ROO 

participate in the post normalization shift of the- 00585900 
floating-point significand in multiplication 00685000 

is the exponent on the smallest positive floating-point 00686100 
number eps such that 1. O+eps <> 1. 0 00686200 

is the exponent on the smallest positive fl. pt. no. 00686300 
negeps such that l.D-negeps <> 1.0, except that 00686400 
negeps is bounded below by it-l 00686500 

is the number of bits (decimal places if ibeta = 10) 00686600 
reserved for the representation of the exponent of 00686700 
a floating-point number 00686800 

is the exponent of the smallest positive fl. pt. no. 00686900 
xmin 00687000 

is the exponent of the largest finite floating-point 00687100 
number xmax 00687200 

is the smallest positive floating-point number such 00687300 
that 1.O+eps <> 1.0. in particular, 00687400 
eps = ibeta**machep 00687500 

is the smallest positive floating-point number such 00687600 
that 1.0-eps <> 1.0 (except that the exponent 00687700 
negeps is bounded below by it-3). in particular 00687800 
epsneg = ibeta**negep 00687900 

is the smallest positive floating-point number. in 00688000 
particular, xmin = ibeta ** minexp 00688100 

is the largest finite floating-point number. in 00688200 
particular xmax = (l.D-epsneg) * ibeta ** maxexp 00688300 
note - on some machines xmax will be only the 00688400 
second, or perhaps third, largest number, being 00688500 
too small by 1 or 2 units in the last digit of 00688600 
the significand. 00688700 

006B8800 
00688900 
00689000 

, iz , j , k , mx : integer ; 00689100 
00689200 
00689300 
00689400 

a , b , beta , betain , betam1 , one , y , z , zero 
under flo : boolean; 

begin 
irnd := I ; 
one := ( irnd ); 
a := one + one 
b := a ; 
zero := 0.0 ; 

determine ibeta,beta ala Malcolm 

while ( ( ( a + one ) - a ) - one = zero ) do begin 
a := a + a ; 

end ; 
while ( ( a + b ) - a = zero) do begin 

b := b + b ; 
end ; 
ibeta := trunc ( ( a + b ) - a ); 
beta := ( ibeta ); 
betaml := beta - one ; 

determine irnd,ngrd,it 

if ( ( a + betaml ) - a = zero) then irnd := 0 
it := 0 ; 

real 

00689500 
00689600 
00689700 
00689800 
001)89900 
00690000 
00fi90100 
00690200 
00690300 
00690400 
00690500 
001590fiOO 
00690700 
00690800 
00690900 
00591000 
001591100 
00691200 
00S91100 
00<;91400 
00fi91500 
OO<;9HiOO 
00691700 

a := one ; 
repeat beg in 

it := it + 1 ; 
a := a * beta ; 

end until ( ( ( a + one ) - a ) - one <> zero ) 

determine negep, epsneg 

negep := it + 3 ; 
a := one ; 

for i := 1 to negep do begin 
a := a / beta; 

end ; 

while ( ( one - a ) - one = zero ) do begin 
a := a * beta ; 
negep := negep - I ; 

end ; 
negep := - negep ; 
epsneg := a ; 

determine machep, eps 

machep : = neg ep ; 
while ( ( one + a ) - one = zero) do begin 

a := a * beta ; 
machep : = machep + 1 ; 

end ; 
eps := a ; 

determine ngrd 

ngrd := 0 ; 
if« irnd = 0) and«( one + eps) * one - one) <> zero» then 
ngrd := 1 ; 

determine iexp, minexp, xmin 

loop to determine largest i such that 
(l/beta) ** (2** (ill 

does not underflow 
exit from loop is signall by an underflow 

i := 0 ; 
betain := one I beta 
z := betain ; 
underflo := false; 
repeat begin 

y := Z ; 

Z := y * y ; 

check for underflow 

if ( ( z * one = zero) or abs ( z ») y) ) then begin 
underf10 := true; 

end else b"'Jin 
i := i .. 1 ; 

end; 
end \Jnt i 1 unoprflo 
k := 1 ; 

:g 
Vl 
n 

0069180(0::> 
00691900-
0069200~ 
0069210q;:; 
00692200:>: 
0069230<1-" 
0069240~ 
00692 SOD--' 
0069260cP' 
00692700 
00692800 
00692900 
00693000 
00693100 
00693200 
00693300 
00693400 
00693500 
00693600 
00693700 
00fi93800 
00693900 
00694000 
00694100 
00694200 
0069430<0 
0069440~ 
00fi9450OQ 
00fi9460a:o 
00159470cC:! 
0069480rt'"' 
00694900 
00fi95001::(; 
0069510CKJ 
0069520a-o 
00695300 
00695400 
00695500 
00695600 
00fi95700 
00695800 
00695900 
00696000 
00696100 
00696200 
00696300 
00696400 
001596500 
006915600 
00696700 
00696800 
00696900 
00697000 
001597100 
0069720l!-o 
00697300j; 
0069740tW> 
0069750cfT1 
00697 600.0 
00fi9770<t-J 
00697800 



determine k such that (l/beta)**k does not underflow 

first set k = 2 ** i 

for j := 1 to do begin 
k := k + k 

end ; 

iexp := i + 1 ; 
mx := k + k ; 
if ( ibeta = 10 ) then begin 

for decimal machines only 
iexp := 2 ; 
iz := ibeta ; 
while ( k >= iz ) do begin 

iz := iz * ibeta 
iexp := iexp + 1 

end ; 
mx := iz + iz - 1 

end; 
underflo := false; 
repeat beg in 

loop to construct xmin 
exit from loop is signalled by an underflow 

xmin := y ; 
y := y * betain ; 
if ( ( ( y * one) zero) or ( abs ( y » xmin ) ) 
then begin 

underflo := true; 
end else beg in 

k := k + 1 ; 
end; 

end until underflo 
minexp := - k ; 
determine maxexp, xmax 

if ( ( mx <= k + k - 1 ) and ( ibeta <> 10 ) ) then begin 
mx := fiX + mx ; 
iexp := iexp + 1 ; 

end; 
maxexp := mx + minexp ; 
adjust for machines with implicit leading 
bit in binary significand and machines with 
radix point at extreme right of significand 

i := maxexp + minexp ; 
if ( ( ibeta = 2 ) and ( i = 0 ) ) then maxexp := maxexp -
if ( i > 20 ) then maxexp := maxexp - 3 ; 
xmax := one - epsneg ; 
if ( xmax * one <> xmax ) then xmax := one - beta * epsneg 
xmax := ( xmax * betain * betain * betain ) 1 xmin ; 
i := maxexp + minexp + 3 ; 
if (i > 0 ) then begin 

for j := 1 to i do begin 
xmax : = xmax * beta ; 

00<>97900 
00f)98000 
00698100 
006<)8200 
00698300 
OOf)98400 
001)98500 
001)98S00 
00698700 
00<>98800 
001)98900 
001)99000 
00699100 
00699200 
00699300 
00699400 
00699500 
00699f)00 
001)99700 
00699800 
00699900 
00700000 
00700100 
00700200 
00700300 
00700400 
00700500 
00700600 
00700700 
00700800 
00700900 
00701000 
00701100 
00701200 
00701300 
00701400 
00701500 
0070lfiOO 
00701700 
00701800 
00701900 
00702000 
00702100 
00702200 
00702300 
00702400 
00702500 
00702600 
00702700 
00707.800 
00702900 
00703000 
00703100 
00703200 
00703300 
00703400 
00703500 
00703600 
00703700 
00703ROO 
00703900 

end 
end; 

end; 

function random : real ; 

begin 

random mInber generator - based on algorithm 26<> 
by Pike and Hill (modified by Hansson) 
collected Alg. from CACM. 

This subprogram is intended for use on computers with 
fixed point v.ordlength of at least 29 bIts. it is 
best if the floating point significand has at most 
29 bits. } 

The qual i ty of the random numbers is not important. 
If recoding is needed for small v.ordlength computers, 
even returning a constant value or zero is possible. } 

The value iy is global, and is ini tial ized in the driver 

iy := (iy*125) mod 2796203; 
random := ( iy )1 2796203.0eO 

end; 

procedure printtestrun (n:integer; Ib,ub:real; 
big,small : integer; 
mean,maxerror,xmaxerror,rmserror:real); 

begin 
writeln(' ':5,n:4,' RANDOM ARGUMENTS WERE TESTED FRCM THE INTERVAL') 

, 
writeln(' ':10,' (' ,lb:15,',' ,ub:15,') '); 
writeln; 
writeln(' ':5,'THE RESULT WAS TOO LARGE',big:5,' TIMES, AND'); 
writeln(' ':lO,'TOO SMALL' ,small:5,' TIMES'); 
writeln; 
if (mean <> 0.0) then begin 

write1n(' ':5,'MEAN RELATIVE ERRffi =' ,mean:15,'=', 
IBETA:4,' ** ',LN(ABS(mean»/ALBETA:7:2); 

end; 
if (maxerror<> 0.0) then begin 

writeln(' ':5,'THE MAXIMUM RELATIVE ERRffi OF',maxerror:15,'=', 
IBETA:4,' ** ',LN(ABS(maxerror»/ALBETA:7:2); 

writeln(' ':lO,'OCCURRED Fffi X =' ,xmaxerror:15); 
end; 
if (rmserror <> 0.0) then begin 

writeln(' ': 5, 'ROOT-MFAN-SQUARE RELATIVE ERRffi =' ,rmserror: 15, 
'=' ,IBETA:4,' ** ',LN(ABS(rmserror»/ALBETA:7:2); 

end; 
write1n; 

end; {OF PRINT TEST RlN } 

function sign(a1 , a2 : real) 
begin 

if (a2 < 0) then 
sign :=-abs(al) 

else 

real; 
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sign := abs(a1) 
end; 

begin 
iy := 100001; 
machar ( ibeta , it , irnd , ngrd , machep , negep , iexp , minexp , 

maxexp , eps , epsneg , xmin , xmax ); 
beta := ( ibeta ); 
a1beta := In ( beta ); 
j := it div 3 
a := 1.0 ; 

for i := 1 to j do begin 
a := a / beta; 

end ; 

n := 2000 ; 
xn := ( n ); 
b := 1. 0 + a 
a := 1. 0 - a ; 
d := 1.0 + sqrt ( eps ); 
half := 0.5 ; 
eight := 8.0 ; 
tenth := 0.1 ; 
il := 0 ; 

random argunent accuracy tests 

for j := 1 to 4 do begin 
case j of 
1: 

2: 

3: 

4: 

begin 
writer' TEST OF m(x) VS TAYLOR SERIES EXPANSION'); 
writeln(' OF m(I+Y)'); 

end; 

begin 
writeln(' TEST OF m(X) vs LN(17X/16)-LN(17/16)'); 
writeln; 
a := sqrt ( half ); 
b := 15.0 / 16.0 
end; 

begin 
write1n(' TEST OF m (X) VS m (llX/10)-LN (11/10)'); 
write1n; 
a := sqrt ( tenth ); 
b := 0.9; 

end; 

begin 
write1n(' TEST OF m(x*x) vs 7. * LN(X)'); 
write1n; 
a := 1I'i.O ; 
b := 240.0 ; 

end; 
end; 
del := ( b - a ) / xn 
k := 0 ; 
k1 := 0 ; 
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xl = 0.0 
r5 = 0.0 
rfi = 0.0 
r7 = 0.0 
xl = a ; 

for i := 1 to n do begin 
x := del * random * d + xl 
case j of 
1 : 

2: 

3: 

4: 

begin 
y := ( x - 0.5 ) - half; 
z := In ( x ); 
ZZ := 1.0 / 3.0 ; 
zz := y * ( zz - y / 4.0 ) ; 
zz := ( zz - half) * y * y + y 

end; 

begin 
x := ( x + 8.0 ) - eight ; 
y := x + x / 16.0 ; 
z := In ( x ); 
zz := In ( y )- 7.7746816434842581e-5 
zz := ZZ - 31.0 / 512.0 ; 

end; 

begin 
x := ( x + B.O ) - eight 
y := x + x * tenth; 
z := In ( x )/ 1n(10) ; 
zz := In ( y )/ In(10) - 3.7706015822504075e-4 
zz := zz - 21.0 / 512.0 ; 

end; 

begin 
z := In ( x * x); 
zz := In ( x ); 
zz := zz + zz 

end; 
end; 
w : = ( z - zz ) / z ; 
z:=sign(w,z); 
if ( z ) 0.0 ) then k : = k + 
if ( z < 0.0 ) then kl := k1 + 
rS : = r5 + w ; 
w := abs ( w ); 
if ( w> rfi ) then begin 

rli :~ w ; 

xl := x ; 
end; 
r7 : == r7 + w * w ; 
xl : = xl + del 

end; 

r5 : ~ rS / X'n ; 
r7 :~, ':qr t ( r7 / xn ); 
ptinttestrun (n,a ,b,k ,k 1, r5, rfi, xl, r7); 

end ; 

special tests 
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writeln( , 
writeln; 
writeln(' 
writeln; 

TilE IDENTITY LN (X) = - LN (l/X) WILL BE n~STED'); 

X F(X) + F(l/X)'); 

for i := 1 to 5 do begin 
x := random ; 
x := X + X + 15.0 
Y := l.0 I x ; 
z := In ( x )+ In ( y ); 
writeln(x:15,z:15); 

end ; 

writeln; 
writeln(' TEST OF SPECIAL ARGUMENTS'); 
writeln; 
x := l.0 ; 

Y := In ( x ); 
wri teln(' LN(l.O) y:15); 
writeln; 
x := min 
y := In ( x ); 
writeln(' LN(XMIN) LN (' , x:15, ') 

writeln; 
x := mal< 
y := In ( x ); 
writeln(' LN (XMAX) = LN(', x: 15, ') 
writeln; 

y:15) ; 

y:15) ; 

Test 6.6.6.2-4 checks that an error is produced 
when In is called with a negative argument. 

writeln{' THIS CONCLUDES TilE TESTS'); 
end. 
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fTL;T 1;. S. G. 2-[1, c[AS~i=I'1PLEMENTATIONDEFINEDI 

This prryJram rletermines some of the characteristics of the 
floatinq-point arithmetic system of the host machine. 
If the program fails or the printe<l results do not agree 
wi th the known data for the machine then the program 
should be checked because some of the ass~nptions made 
about floating-point arithmetic may be invalid for that 
machine. I 

prryJram tfip6p6p2dll(output); 

If the results from this test are not in conformity with 
the known data for the implementation, then all copies or 
MACHAn shOuld be replaced by an equivalent that assigns 
the appropriate values to the parameters. ) 

var 

eps , epsneg , xmax , xmin : real; 
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irnd it , machep , maxexp , minexp negep, ngrd 00727800 ibeta , iexp 
integer; 00727900 

00728000 
procedure machar (var ibeta , it , irnd , ngrd , machep , negep , iexp, 00728100 

minexp , maxexp : int~Jer var eps , epsneg xmin, xmal< : real ) ; 00728200 

var 
00728300 0 
00728400 n 
00728500 --I 

This subroutine is intended to determine the characteristics 
of the floating-point arithmetic system that are specified 
below. The first three are determined according to an 
algorithm due to M. Malcolm, CACM 15 (1972), pp. 949-951, 
incorporating some, but not all, of the improvements 
suggested by M. Gentleman and S. Marovich, CACM 17 (1974), 
pp. 276-277. The version given here is for single precision. 

00728600 ~ 
00728700 rT1 
00728800 ;0 
00728900 '" 
00729000 , .... 
00729100 ~o 
00729200 ~ 
00729300 
00729400 
00729500 
00729600 
00729700 
00729800 
00729900 
00730000 
00730100 
00730200 
00730300 
00730400 

Latest revision - October 1, 1976. 

Author - W. J. Cody 
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ibeta 
it 

irnd 

ngrd 

Tasmania 

is the radix of the floating-point representation 00730500 
is the number of base ibeta digits in the floating-point 00730600 

significand 00730700 
o if the arithmetic chops, 00730800 
1 if the ar i thmet ic rounds 00730900 
o if irnd=l, or if irnd=O and only it base ibeta 00731000 

digits participate in the post normalization shift 00731100 
of the floating-point significand in mUltiplication 00731200 
if irnd=O and more than it base ibeta digits 00731300 -0 
participate in the post normalization shift of the 00731400 ~ 
floating-point significand in multiplication 00731500 rr1 

machep is the exponent on the smallest positive floating-point 00731S00 ~~ 
number eps such that 1. O+eps () 1. 0 00731700 c> 

o 



negeps 

iexp 

minexp 

maxexp 

eps 

epsneg 

xmin 

xmax 

is the exponent on the smallest positive fl. pt. no. 
negeps such that 1.0-negeps <> 1.0, except that 
negeps is bounded below by it-3 

is the number of bits (decimal places if ibeta = 10) 
reserved for the representation of the exponent of 
a floating-point number 

is the exponent of the smallest positive fl. pt. no. 
xmin 

is the exponent of the largest finite floating-point 
number xmax 

is the smallest positive floating-point number such 
that 1.0+eps <> 1.0. in particular, 
eps = ibeta**machep 

is the smallest positive floating-point number such 
that 1.0-eps <> 1.0 (except that the exponent 
negeps is bounded below by it-3). in particular 
epsneg = ibeta**negep 

is the smallest positive floating-point number. in 
particular, xmin = ibeta ** minexp 

is the largest finite floating-point number. in 
particular xmax = (1.0-epsneg) * ibeta ** maxexp 
note - on some machines xmax will be only the 
second, or perhaps third, largest number, being 
too small by 1 or 2 units in the last digit of 
the significand. 

i z , j , k , mx : integer ; 
a , b , beta , betain , betam1 , one , y , z , zero real 
under flo : boolean; 

begin 
irnd := 1 ; 
one := ( irnd ); 
a := one + one 
b := a ; 
zero := 0.0 ; 

determine ibeta,beta ala Malcolm 

while ( ( ( a + one) - a ) - one = zero) do begin 
a := a + a 

end ; 
while ( ( a + b ) - a = zero) do begin 

b := b + b ; 
end ; 
ibeta := trunc ( ( a + b ) - a ); 
beta := ( ibeta ); 
betaml := beta - one ; 

determine irnd,ngrd,it 

if ( ( a + betaml ) - a = zero ) then irnd := 0 
it := 0 ; 
a := one; 
repeat beg in 

it := it + 1 ; 
a := a * beta ; 

end until ( ( ( a + one - a ) - one <> zero ) 
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determine negep, epsneg 

negep := it + 3 ; 
a := one 

for i := 1 to negep do begin 
a := a / beta; 

end; 

while ( ( one - a ) - one = zero) do begin 
a := a * beta; 
negep := negep -

end ; 
negep := - negep ; 
epsneg := a ; 

determine machep, eps 

mochep := negep ; 
while ( ( one + a ) - one = zero) do begin 

a := a * beta ; 
machep := machep + 1 ; 

end; 
eps := a ; 

determine ngrd 

ngrd := 0 
if « irnd 0) and « ( one + eps) * one - one) <> zero» then 
ngrd := 1 

determine iexp, minexp, xmin 

loop to determine largest i such that 
(l/beta) ** (2** (i» 

does not underflow 
exit from loop is signall by an underflow 

i := 0 ; 
betain := one / beta 
z := betain ; 
under flo := false; 
repeat beg in 

y := Z ; 

Z := y * y 

check for underflow 

if ( ( z * one = zero) or ( abs ( z » y ) ) then begin 
underflo := true; 

end else be-Jin 
1 : -~ i , 1 ; 

end; 
end IlIlt i 1 Ilnderflo 
k := 1 ; 

det"nnine k such t-h,lt (l/beta) **k does not underflow 

first set k ~ 2 ** i 
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for j :~ 1 to i do begin 
k := k + k 

end ; 

iexp := i + 1 ; 
mx := k + k ; 
if ( ibeta = 10 ) then begin 

for decimal machines only 
iexp := 2 ; 
iz := ibeta ; 
while ( k >= iz ) do begin 

iz := iz * ibeta 
iexp := iexp + 1 

end ; 
mx := iz + iz - 1 

end; 
under flo := false; 
repeat begin 

loop to construct xmin 
exit from loop is signalled by an underflow 

xmin := y ; 
y := y * betain ; 
if ( ( ( y * one) zero) or ( abs ( y ) > xmin ) ) 
then begin 

under flo := true; 
end else beg in 

k := k + 1 ; 
end; 

end until under flo 
minexp := - k ; 
determine maxexp, xmax 

if ( ( mx <= k + k - 3 ) and ( ibeta <> 10 ) ) then begin 
mx := mx + mx ; 
iexp := iexp + 1 ; 

end; 
maxexp := mx + minexp ; 
adjust for machines wi th implicit leading 
bit in binary significand and machines with 
radix point at extreme right of significand 

i := maxexp + minexp ; 
if ( ( ibeta = 2 ) and ( i = 0 ) ) then maxexp := maxexp - 1 
if ( i > 20 ) then maxexp := maxexp - 3 ; 
xmax : = one - epsneg ; 
if ( xmax * one <> xmax ) then xmax := one - beta * epsneg 
xmax := ( xmax * betain * beta in * betain ) / xmin ; 
i := maxexp + minexp + 3 ; 
if (i > 0 ) then begin 

for j := 1 to i do begin 
xmax : = xmax * beta ; 

end 
end; 

end; 
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begin 
machar ( ibeta , it , irnd , ngrd , machep 

maxexp , eps , epsneg , xmin , :<max ); 
writeln(' OUTPUT FRCM MACHAR'); 
writeln; 
writeln; 
writeln(' BETA =' ,ibeta:5); 
writeln; 
writeln(' T =' ,it:5); 
writeln; 
writeln(' Rl'JD =' ,irnd:5); 
writeln; 
writeln(' NGRD =' ,ngrd:5); 
writeln; 
writeln(' MACHEP =' ,machep:5); 
writeln; 
writeln(' NEGEP =' ,negep:5); 
writeln; 
writeln(' IEXP =' ,iexp:5); 
writeln; 
writeln{' MINEXP =' ,minexp:5); 
writeln; 
writeln(' MAXEXP =' ,maxexp:5); 
writeln; 
writeln(' EPS =' ,eps:15); 
writeln; 
writeln(' EPSNEG =' ,epsneg:15); 
writeln; 
writeln(' XMIN =' ,xmin:15); 
writeln; 
writeln(' XMAX =' ,xmax:15); 

end. 

, negep , iexp , minexp , 
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(TEST 6.6.6.3-1, CLASS=CONFORMANCE} 

This program checks the implementation of the transfer 
functions trunc and round. 
The compiler fails if the program does not compile and run. } 

program t5p5p6p3dl(output); 
var 

i, 
truncstatus, 
roundstatus integer; 
j : real; 

begin 
truncstatus:=O; 
roundstatus:=o; 
if (trunc(3.7)=3) and (trunc(-3.7)=-3) then 

truncstatus:=truncstatus+l 
else 

writ.eln(' FAIL ••• 6.6.6.3-l : '!RUNC'); 

if (round(3.7)=4) and (round(-3.7)=-4) then 
roundstatus:=roundstatus+l 

else 
writeln(' FAIL ••• 6.6.6.3-l ROUND'); 

j :=0; 
for i:=-333 to 333 do 
begin 

j:=j+i div 100; 
if j<O then 

if (trunc(j-0.5)=round(j» then 
begin 

truncstatus:=truncstatus+l; 
roundstatus:=roundstatus+l 

end 
else 

writeln(' FAIL ••• 6.6.6.3-1 : '!RUNC ROUND') 
else 

if (trunc(j+0.5)=round(j» then 
begin 

truncstatus:=truncstatus+l; 
roundstatus:=roundstatus+l 

end 
else 

writeln(' FAIL ••• 6.6.6.3-l : '!RUNC ROUND') 
end; 

if (truncstatus=668) and (roundstatus=668) then 
writeln(' PASS ••• 6.6.6.3-l') 

end. 
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(TEST 5.".fi.3-2, CLASS=ERRORHANDLING} 

This program causes an error to occur as the result 
returned by the trunc function is not a value of the 
type integer. 
The error should be detected at run-time. } 

program t6p6p6p3d2(output); 
var 

reel real; 
integer; 
boolean; ok 

begin 
reel:=11ll1.l11ll; 
ok:=true; 
while ok do 
begin 

i :=trunc (reel); 
if (i<O) then 

ok:=false 
else 

reel:=reel*2 
end; 
writeln(' ERROR NOT DETECTED ••• 6.6.6.3-2') 

end. 

{TEST 6.6.6.3-3, C~SS=ERRORHANDLING} 

This program causes an error to occur as the result 
returned by the round function is not a value of the 
type integer. 
The error should be detected at run-time. } 

program tfip6pfip3dl(output); 
var 

reel real; 
i 
ok 

: integer; 
: boolean; 

begin 
reel:=1l1ll.lllll; 
ok:=true; 
while ok do 
begin 

i:=round(reel) ; 
if (i(O) then 

ok :=false 
else 

reel:=reel*2 
end; 
writeln(' ERROR NOT DETECTED ••• 6.6.fi.3-3') 
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{TEST ~.~.~.3-4, CLASS=DEVIANCE) 

This test checks that neither trunc nor round are permitted 
to have integer parameters. The Standard requires these to be 
real. The compiler deviates if the program compiles and prints 
DEVIATES. ) 

program t6p6p6p3d4(output); 
var 

i : integer; 
x:real; 

begin 
i :=1979; 
x:=trunc(i)+round(i+1); 
writeln(' DEVIATES ••• 6.6.6.3-4, TRUNC/ROUND') 

end. 
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lTEST 6.6.6.4-1, CLASS=CONF~NCE} 

This program checks that the implementation of the ord 
function is as described by the Standard. 
The compiler fails if the program does not compile and run. } 

program t6p6p6p4dl(output); 
type 

var 
colourtype = (red,orange,ye11ow,green,b1ue); 

colour 
some 
i 
counter 
ok 

colour type; 
orange •. green; 
integer; 
integer; 
boolean; 

begin 
counter: =0; 
if (ord(fa1se)=0) and (ord(true)=l) then 

counter:=counter+l 
else 

writeln(' FAIL .•• 6.6.6.4-1 : FALSE/TRUE'); 

if (ord(red)=O) and (ord(orange)=l) and 
(ord(yellow)=2) and (ord (green) =3) and 
(ord(blue)=4) then 
counter:=counter+l 

else 
write1n(' FAIL ••• 6.1).6.4-1 COLOURTYPE'); 

i :~1l; 
ok:=true; 
while ok do 
begin 

i :=i+l; 
if i>lO then 

ok:=false 
else 

if ord(i)=i then 
counter:=counter+1 

else 
begin 

ok:=fa1se; 
write1n(' FAIL ••• 6.11.6.4-1 I') 

end 
end; 

colour :=blue; 
some:=orange; 
if ord(co1our)=4 then 

counter:=counter+l 
else 

writeln(' FAIL ••• 6.6.6.4-1 COLOUR'); 

if ord(some)=l then 
counter:=counter+l 

else 
write1n(' FAIL ••• 6.6.6.4-1 SOME'); 

if counter=25 then 
writeln(' PASS ••• 6.6.11.4-1') 

end. 
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(TEST 6.6.6.4-2, CLASS=CONFORMANCE} 

( This program checks the implementation of chr. 
The compiler fails if the program does not compile and run. } 

program t6p6p6p4d2(output); 
var 

letter : char; 
counter : integer; 

begin 
counter:=O; 

for letter:='O' to '9' do 
if chr(ord(letter»=letter then 

counter :=counter+ 1; 

if counter=lO then 
writeln(' PASS ••• 6.6.6.4-2') 

else 
writeln(' FAIL ••• 6.6.6.4-2') 

end. 

(TEST 6.6.6.4-3, CLASS=CONFORMANCE} 

This program tests the function pred only. '!he user is 
refered to tests 6.4.2.2-4 and 6.4.2.3-2 for tests of 
succ. 
The compiler fails if the program does not compile and run. } 

program t6p6p6p4d3(output); 
type 

colourtype = (red,orange,yellow,green,blue); 
var 

colour : colour type; 
counter: integer; 

begin 
counter:=O; 
colour:=blue; 
colour:=pred(colour); 
colour:=pred(colour); 
colour:=pred(succ(colour»; 
if colour=yellow then 

counter:=l 
else 

writeln(' FAIL ••• 6.6.6.4-3 COLOUR'); 

if pred(-lO)=-ll then 
counter:=counter+l 

else 
writeln(' FAIL ••• 6.6.6.4-3 -VE NUMBERS'); 

if counter=2 then 
writeln(' PASS ••• 6.6.6.4-3') 

end. 
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(TEST ~.~.6.4-4, CLASS=ERRORHANDLING} 

This program causes an error to occur as the 
function succ is applied to the last value 
of an ordinal tyT,e. 
The error should be detected by the compiler 
or at run-time. } 

program t6pl1p6p4d4(output); 
type 

enumerated = (first,second,third,last); 
var 

ordinal : enumerated; 
begin 

ordinal:=succ(last); 
write1n(' ERROR NOT DET~ED ••• 6.6.6.4-4') 

end. 

(TEST 6.6.6.4-5, CLASS=ERRORHANDLING} 

This program causes an error to occur as the function PRED 
is applied to the first value of an ordinal type. 
The error should be detected by the compiler or at r~-time. 

program t6p6p6p4d5(output); 
type 

enumerated = (first,second,third,fourth,last); 
var 

ordinal : enumerated; 
begin 

ordinal :=first; 
ordinal:=pred(ordinal); 
writeln(' ERROR NOT DETECTED ••• 6.6.6.4-5, PRED') 

end. 

{TEST 6.6.6.4-6, CLASS=DEVIANCE} 

This test checks that succ and pred cannot be appl ied to 
real values. '!he compiler deviates if the program compiler 
and prints DEVIATES. } 

program tl1p6piip4d6(output); 
var 

x:real; 
begin 

x:=O.3; 
if (succ(x»x) and (pred(x) <x) then 

writeln(' DEVIATES ••• 1;.6."i.4-6, REAL SOCC/PRED') 
else 

writeln(' DEVIATES ••• 6.ii.6.4-6, MESS') 
end. 
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{TEST ;;. 6. 6. 4-7, ClASS=ERRORHANDLI NG } 

This test evokes an error by pushing chr p3st the 
1 imi ts at the char type. It assumes that no char type has more 
than 10000+ord (' 0') values. 

prryJram tlip6p6p4d7(output); 
var 

i :0 .. 10000; 
c:char; 

begin 
for i :=0 to 10000 do 

c:=chr(i+ord('O'»; 
writeln(' ERROR NOT DETECTED ••• 6.6.6.4-7, CHR') 

end. 

(TEST 6.6.6.5-1, CLASS=CONFORMANCE) 

This program w:>uld have tested the function of the eaf and ealn 
predicates. However, the test is carried out elsewhere, and 
the LLser is refered to test.s 1i.4.3.5-2 and 6.4.3.5-3. ) 

program t~plip6p5dl; 
beg in 
end. 

{TEST 6.6.6.5-2, CLASS=CONFORMANCE) 

This program tests the predicate odd. 
The compiler fails if the program does not compile or 
the program states that this is so. } 

program t6p6p6p5d2(output); 
var 

i,counter : integer; 
function myodd(i:integer):boolean; 

begin 
myodd := (abs(i mod 2) = 1); 

end; 
begin 

counter :=0; 
for i:=-lO to 10 do 

if odd(i) then 
begin 

if myodd(i) then counter := counter+l 
end else begin 

if not myodd(i) then counter := counter+l 
end; 

if counter=21 then 
writeln(' PASS ••• 6.6.6.5-2') 

else 
writeln(' FAIL ••• 6.6.6.5-2') 

end. 
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{TSST ,:::;. f~. G. 5--·1, CLASS"4)EVIANCE} 

This test checks that the function odd is restr icted to 
inte'Jer para'l1eters. 1hs compiler deviates if the program compiles 
and prints DEVIATES. ) 

program t6p"ip6p5d3 (output); 
var 

x:real; 
be<] in 

x:=l.O; 
if odd (xl then 

writeln(' DEVIATES ••• 6.6.6.5-3, REAL 000') 
else 

writeln(' DEVIATES ••• 6.6.6.5-3, MESS') 
end. 

{TEST 6.7. 1-1, CLASS=CONFrnMANCE} 

This program tests that the precedence of the boolean operators 
is as described in the Pascal Standard. 
The compiler fails if the program does not compile, or the 
program states that this is so. } 

program t6p7pldl(output); 
var 

a, b, c, w, x : boolean; 
counter: integer; 

begin 
counter := 0; 

for a := false to true do 
for b:= false to true do 

for c := false to true do 
begin 

w := (a and b) < e; 
x := c > b and a; 
if (w=x) then counter := counter+l; 

end; 
if (counter=8) then 

writeln(' PASS ••• 6.7.1-1') 
else 

writeln(' FAIL ••• 6.7.1-1') 
end. 
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{TEST 6.7.1-2, CLASS=CONFORMANCE} 

This program tests that the precedence of the arithmetic 
operators is as described by the Pascal Standard. 
The compiler fails if the program does not compile, or 
the program states that this is so. } 

program t6p7p1d2(output); 
var 

a,b,c,d,e,f,g integer; 
h,i,j,k,l,m,n : real; 

begin 
a:=l; 
b:=2; 
c:=3; 
d:=4; 
e:=5; 
f : =a-b+c-d; 
g:=e-d div b*c; 
h:=1; 
i :=2; 
j :=3; 
k:=4; 
1:=5; 
m:=h/i*j/k; 
n:=1+k/i-3*j; 
if (f=-2) and (g=-l) and (n=-2) and 

«m<0.38) and (m>0.37» then 
writeln(' PASS .•• 6.7.1-2') 

else 
writeln(' FAIL ••• 6.7.1-2') 

end. 

{TEST 6.7.2.2-1, CLASS=CONFORMANCE} 

This program checks the operation of the operators + - and * 
The compiler fails if the program does not compile, or the 
program states that this is so. } 

program t6p7p2p2dl(output); 
var 

i, x, y , counter: integer; 
begin 

counter := 0; 
for x := -10 to 10 do 
begin 

if (succ(x)=x+l) then 
counter := counter+l; 

if (pred(x) = x-I) then 
counter := counter+1; 

if (x*x=sqr(x» then 
counter:= counter+l; 

end; 
if (counter=63) then 

writeln(' PASS ••• 6.7.2.2-1') 
else 

writeln(' FAIL ••• 6.7.2.2-1') 
end. 
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(TEST ~.7.2.2-2, CLASS=CONFORMANCE) 

This prog ram checks that DIV and MOO are implemented by the 
rule specified by the Pascal Standard. 
The compiler fails if the program does not compile, or the 
program states that this is so. } 

program tl)p7p2p2d2(output); 
var 

i, j, counter: integer; 
begin 

counter: =0; 
for i:=O to I) do 

Eor j :=1 to 4 do 
if «i-j)«(i div j)*j» and «(i div j)*j)<=i) then 

counter:=counter+l; 
for i:=Q to fi do 

for j:=1 to 4 do 
if (i mod j)=(i-(i div j)*j) then 

counter:=counter+l; 
if counter=56 then 

writeln(' PASS ••• 6.7.2.2-2') 
else 

writeln(' FAIL .•• 6.7.2.2-2: DIV MOD') 
end. 

{TEST 6.7.2.2-3, CLASS=F.RRORnANDLING} 

This program causes an error to occur as the second operand 
of the DIV operator is o. 
The error should be detected at run-time. } 

program tfip7p2p2d3(output); 
var 

i, j. k : integer; 
begin 

i :=6; 
j :=0; 
k:=i div j; { an error as j=O } 
writeln(' F:RROR Nm' DETECTED ••• 6.7.2.2-3: ZERO DIVIDE (DIV)') 

end. 
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{TEST ~.7.2.2-4, CLASS=QUALITY} 

This prog ram checks that constant and variable operands for DIV 
produce the same result, and if negative operands are permitted. 

program thp7p2p2d4(output); 
var 

i, j, k, I, m,counter : integer; 
begin 

{ The next few statements may cause a run-time error. I 

write1n(' THIS PROGRAM ATTEMPTS DIVISION WITH NEGATIVE OPERANDS'); 
counter := 0; 
j :=2; 
for i:= -10 to 10 do 
begin 

1 :=i div j; 
m:= i div 2; 
if (l=m) then counter := counter+1; 
l:=i mod j; 
m:= i mod 2; 
if (l=m) then counter := counter+l; 
if (i-i div 2 * 2 = i mod 2) then counter := counter+1; 

end; 
if counter = 63 then 
begin 

write(' DIVISION INTO NEGATIVE OPERANDS IMPLEMENTED AND '); 
writeln('CONSISTENT'); 

end else 
write1n(' INCONSISTENT DIVISION INTO NEGATIVE OPERANDS'); 

counter := 0; 
j:~2; 

for i:= -10 to 10 do 
begin 

l:=i div j; 
m:= i div (-2); 
if (l=m) then counter := counter+l; 
l:=i mod j; 
m:= i mod (-2); 
if (l=m) then counter := counter+l; 

end; 
if counter = 42 then 
begin 

wri te (' DIVISION BY NEGATIVE OPERANDS IMPLEMENTED AND '); 
write1n('CONSISTENT'); 

end else 
write1n(' INCONSISTENT DIVISION BY NEGATIVE OPERANDS'); 

i:~3i 
if (i div 2 = -1) then 

write1n(' QUOTIENT = TRUNC(A/B) Pm NEGATIVE OPERANDS') 
else 

write1n(' QUOTIENT = TRUNC(A/B-1) Pm NEC~TIVE OPERANDS'); 
if (i mod 2 = 1) then 

writeln(' MOD (A,B) LIES IN (0,B-1)') 
else 

writeln(' MOD RETURNS REMAINDER OF DIV'); 
end. 
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{TEST ~.7.2.2-S, fTASS=CONFrnMANCE} 

This program checks that maxint satisfies the conditions laid 
down in the Pascal Standard. 
The compiler fails if the program does not compile, or does 
not pr int pass. } 

program t6p7p2p2d5(output); 
var 

i : integer; 
begin 

i:~ (-maxint); 
i :~maxint; 
if odd(maxint) then 

i:=(maxint-«maxint div 2)+1»*2 
else 

i:=(maxint-(maxint div 2»*2; 
if i<=maxint then 

write1n(' PASS ••• ~. 7.2.2-5') 
else 

writeln(' FAIL ... 6.7.2.2-5: MAXINT') 
end. 

[TEST 1).7.2.7-6, CLASS=ERRORHANDLING} 

This program causes an error to occur as the result of a binary 
integer operation is not in the interval 0 -> +maxint. I 

program t6p7p2p2d6(output); 
var 

i : integer; 
begin 

i:=(maxint-(maxint div 2)*2+2; 
writeln(' ERROR NOT DETECTED ••• 6.7.2.2-6') 

end. 

{TEST 6.7.2.2-7, CLASS=ERRORHANDLING} 

This program causes an error to occur as the result of a binary 
integer operation is not in the interval 0 -) -maxint. } 

program t6p7p2p2d7 (output); 
var 

i : integer; 
begin 

i:=(-maxint+(maxint div 2))*2-2; 
writeln(' ERROR NOT DETECTED ••• 6.7.2.2-7') 

end. 
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{TEST ~.7.2.2-8, CLASS=ERRORHANDLING} 

This program-causes an error to occur as the second operand 
of the MOD operator is O. 
The error should be detected at run-time. } 

program t~p7p2p2d8(output); 
var 

i, j, k : integer; 
begin 

i:=6; 
j :=0; 
k :=i mod j; { an error as j=O } 
writeln(' ERROR NCYr DETECTED ••• 6.7.2.2-8: MOO ZERO') 

end. 

{TEST 6.7.2.2-9, CLASS=DEVIANCE} 

{ The unary operator plus can clearly only be applied to numeric 
operands. Hence this program should fail to compile. 
The compiler deviates if the program compiles and prints 
DEVIATES. } 

program t~p7p2p2d9(output); 
const 

capa = 'A'; 
begin 

writeln(+capa) ; 
writeln(' DEVIATES ••• 6.7.2.2-9, mARY OPERATCR') 

end. 
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{TEST 6.7.2.3-1, CLASS=CONFORMANCE} 

This test checks the operation of the boolean operators. 
The compiler fails if the program does not compile, or the 
program states that this is so. } 

program t6p7p2p3dl(output); 
var 

a,b,c : boolean; 
counter : integer; 

begin 
counter:=O; 
a:=false; 
b:=fa1se; 
{ OR truth table 

if a or b then 
writeln(' FAIL ••• ~.7.2.3-1: OR') 

else 
begin 

b:=true; 
if a or b then 
begin 

end 

a:=true; 
b:=fa1se; 
if a or b then 
begin 

end 

b:=true; 
if a or b then 

counter :=counter+l 
else 

writeln(' FAIL ••• 6.7.2.3-1: OR') 

else 
writeln(' FAIL ••• 6.7.2.3-1: OR') 

else 
write1n(' FAIL ••• 6.7.2~3-1: OR') 

end; 

{ AND truth table 
a:=false; 
b:=false; 
if a and b then 

writeln(' FAIL ••• 5.7.2.3-1: AND') 
else 
begin 

b:=true; 
if a and b then 

writeln(' FAIL ••• 6.7.2.3-1: AND') 
else 
begin 

a:=true; 
b:=false; 
if a and b then 

writeln(' FAIL ••• 6.-, 7'. I-I: AND') 
else 
begin 

b:=true; 
if a and b then 

counter:=counter+l 
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end 
end; 

end 

else 
writeln(' FAIL ••• 6.7.2.3-1: AND') 

{ NOTE: NOT is sometimes badly implemented by wordwise 
complementation, and for this reason the following 
two tests may fail. } 

if (not false)~true then 
oounter:~oounter+l 

else 
writeln(' FAIL ••• 6.7.2.3-1: NOT FALSE'); 

if (not true)~false then 
oounter:=oounter+l 

else 
writeln(' FAIL ••• 6.7.2.3-1: NOT TRUE'); 

e:=false; 
a:=true; 
b:=false; 
if (a or b)=(b or a) then 

counter:=counter+l 
else 

writeln(' FAIL ••• 6.7.2.3-1: COMMUTATION'); 

if «a or b)or e)=(a or(b or e» then 
counter:=counter+l 

else 
writeln(' FAIL ••• 6.7.2.3-l: ASSOCIATIVITY'); 

if (a and(b or e»=«a and b)or(a and e» then 
counter:=counter+l 

else 
writeln(' FAIL ••• 6.7.2.3-1: DISTRIBUTION'); 

if not(a or b)=«not a) and (not b» then 
oounter:=counter+l 

else 
writeln(' FAIL ••• 6.7.2.3-1: DEMORGAN1'); 

if not(a and b)=«not a) or (not b» then 
counter:=counter+l 

else 
writeln(' FAIL ••• 6.7.2.3-1: DEMORGAN2'); 

if not(not a)= a then 
counter:=counter+1 

else 
writeln(' FAIL ••• 6.7.2.3-1: INVERSION'); 

if counter~lO then 
writeln(' PASS ••• 6.7.2.3-1') 

end. 
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{TEST ii. 7.2.3-2, CLASS=U~PLF,MENTl\TIONDEFINEDI 

This pray ram determines if a boolean expression is partially 
evaluated if the value of the expression is determined before 
the expression is fully evaluated } 

program t6p7p2p3d2(output); 
var 

a:boolean; 
k,l:integer; 

function sideeffect(var i:integer; b:hoolean) :boolean; 
begin 

i :=i+1; 
sideeffeet :=b; 

end; 

begin 
writeln(' TEST OF SHORT CIRCUIT EVALUATION OF (A AND B) '); 
k:~; 

1:=0; 
a:=sideeffeet(k,false) and sideeffeet(l,false); 
if (k=O) and (1=1) then 

writeln(' SECOND EXPRESSION EVALUATED ••• 6.7.2.3-2') 
else 

end. 

if (k~l) and (1=0) then 
writeln(' FIRST EXPRESSION EVALUATED .•• 6.7.2.3-2') 

else 
if (k=l) and (l~l) then 

writeln(' BOTH EXPRESSIONS EVALUATED ••• 6.7.2.3-2') 
else 

writeln(' FAIL ••• 6.7.2.3-2'); 
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{TEST 6.7.2.3-3, CLASS=r'lPLEMENTATIONDEFINED} 

This progr~ detennines if a boolean ~xpr~ssion is partially 
evaluated If the value of the expressIon IS detennined before 
the expression is fully evaluated } 

program t6p7p2p3d3(output); 
var 

a:boolean; 
k,l : integer; 

function sideeffect(var i:integer; b:boolean) :boolean; 
begin 

i :=i+l; 
sideeffect:=b; 

end; 

begin 
writeln(' TEST OF SHORT CIRCUIT EVALUATION OF (A OR B) '); 
k:=O; 
1:=0; 
a:=sideeffect(k,true) or sideeffect(l,true); 
if (k=O) and (1=1) then 

writeln(' SECOND EXPRESSION EVALUATED ••• 6.7.2.3-3') 
else 

end. 

if (k=l) and (1=0) then 
writeln(' FIRST EXPRESSION EVALUATED ••• 6.7.2.3-3') 

else 
if(k=l) and (1=1) then 

writeln(' BOTH EXPRESSIONS EVALUATED ••• 6.7.2.3-3') 
else 

writeln(' FAIL ••• 6.7.2.3-3'); 

{TEST 6.7.2.3-4, CLASS=DEVIANCE} 

Are logical operators allowed to be perfonned on integers? 
The compiler deviates if the program compiles and prints 
DEVIATES. ) 

program t6p7p2p3d4(output); 
var 

i,j :integer; 
begin 

i :=1; j :=2; 
i :=i and j; 
i :=i and 1; 
i:= i or j; 
i:=i or j; 
i:= not j; 
writeln(' DEVIATES ••. 6.7.2.3-4, UX;ICAL OPS.') 

end. 

00828400 
00828500 
00828600 
00828700 
00828800 
00828900 
00829000 
00829100 
00829200 
00829300 
00829400 
00829500 
00829600 
00829700 
00829800 
00829900 
00830000 
00830100 
00830200 
00830300 
00830400 
00830500 
00830600 
00830700 
00830800 
00830900 
00831000 
00831100 
00831200 
00831300 
00831400 
00831500 
00831600 

00831700 
00831800 
00831900 
00832000 
00832100 
00832200 
00832300 
00832400 
00832500 
00832600 
00832700 
00832800 
00832900 
00833000 
00833100 
00833200 
00833300 
()0833400 

{TEST 6.7.2.4-1, CLASS=ERRORHANDLING} 

This test checks that operations on overlapping sets are detected. 
An error should be detected by the compiler or produced 
at run time. } 

program t6p7p2p4dl(output); 
var 

a,d : set of 0 •• 10; 
b,c : set of 5 •• 15; 

begin 
b:=[5,10]; 
a:=[0,5,10]; 
d :=a+b; {ok} 
b:=[5,10,15]; 
c:=a+b; {should be an error} 
writeln(' ERROR NOT DETECTED ••• 6.7.2.4-1: OVERLAPPING SETS'); 

end. 

{TEST 6.7.2.4-2, CLASS=CONFORMANCE} 

This test checks the operation of set operators. 
The compiler fails if the program does not compile, or the 

program states that this is so. } 

program t6p7p2p4d2(output); 
var 

a,b,c,d:set of 0 •• 10; 
counter: integer; 

begin 
counter :=0; 
a:=[0,2,4,6,8,10J; 
b:=[1,3,5,7,9J; 
c:=[) ; 
d:=[0,1,2,3,4,5,6,7,8,9,10); 
if (a+b=d) then 

counter:=counter+l; 
if (d-b=a) then 

counter := counter+l; 
if (d*b=b) then 

counter :=counter+l; 
if (d*b-b=c) then 

counter:=counter+l; 
if (a+b+c=d) then 

counter :=counter+ 1; 
if (counter=5) then 

writeln(' PASS ••• 6.7.2.4-2, SET OPERATORS') 
else 

write1n(' FAIL ••. 6.7.2.4-2, SET OPERATORS'); 
end. 
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{TEST ~.7.2.4-3, CLASS=CONFORMANCE} 

This program checks the operations of set operators on s~ts 
of constants and variables. '!he compiler fails if the program 
does not compile or the program states that this is so. I 

program t~p7p2p4d3(output); 
var 

a,b,c:set of 0 •• 10; 
counter: integer; 

begin 
counter: =0; 
a:=[0,2,4,6,8,10]; 
b:=[1,3,5,7,9]; 
c:=[0,1,2,3,4,5,6,7,8,9,10]; 
if (a+ (] =a) then 

counter:=counter+ 1; 
if (a+b=c) then 

counter:=counter+l; 
if(a+[1,3,5,7,9]=c) then 

counter :=counter+ 1; 
if (a- [] =a) then 

counter:=counter+l; 
if (c-a=b) then 

counter:=counter+l; 
if(c-[0,2,4,6,8,10]=b) then 

counter: =counter+ 1; 
if(a*a=a) then 

counter :=counter+ 1; 
if(a*[]=[]) then 

counter :=counter+ 1; 
if(a*b=[]) then 

co un ter: =counter+ 1; 
if (a*c=a) then 

counter :=counter+ 1; 
if (counter=10) then 

writeln(' PASS ••• 6.7.2.4-3 SET OPERATORS') 
else 

writeln('FAIL ••• 6.7.2.4-3 SET OPERATORS'); 
end. 
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{T8ST S. 7.2.5-1, ClASS=CCl'IFCRMANCE} 

This program tests the use of relational operators on strings. 
The operators clenote lexicographic ot-dering according to the 
ordering of the character set. 
The compiler fails if the program does not compile, or the 
program states that this is so. } 

program t6p7p2p5dl(output); 
type 

string=packed array[I •• 7] of char; 
var 

stringl, 
strjng~ : string; 

begin 
stringl:='STRINGI'; 
string2: ='STRING2'; 
if (string1<>string2) and (string1(string2) then 
begin 

end 

stringl:='STRINGS'; 
string2:='STRINGZ'; 
if (stringl<>string2) and (stringl(string2) then 

writeln(' PASS ••• 6.7.2.5-1') 
else 

writeln(' FAIL ••• ~.7.2.5-1') 

else 
writeln(' FAIL ••• 6.7.2.5-l') 

end. 
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{TEST 6.7.2.5-2, CLASS=CONFGRMANCE} 

This test checks the use of relational operators on sets. 
Thc compiler fails if the program does not compile, or the 
program states that this is so. } 

program t6p7p2p5d2(output); 
var 

a,b:set of 0 •• 10; 
c,counter:integer; 

begin 
counter: =0; 
a:=[0,1,2,3,4,5]; 
b:=[2, 3,4]; 
c:=3; 
if(a=[0,1,2,3,4,5j) then 

counter:=counter+l; 
if (a<> b) then 

counter :=counter+l; 
if(b<>[1,2,3,4,5]) then 

counter:=counter+l; 
if(b<=a) then 

counter:=counter+ 1; 
if(a>=b) then 

counter:=counter+l; 
if ([0,1] <=a) then 

counter:=counter+l; 
if([1,2,3,4,5,6,10]>=b) then 

counter:=counter+l; 
if (1 in a) then 

counter:=counter+l; 
if(c in b) then 

counter :=counter+ 1; 
if (counter=9) then 

writeln(' PASS ••• 6.7.2.5-2 SET RELATIO~L OPERATORS') 
else 

writeln(' FAIL ••• 6.7.2.5-2 SET RELATIONAL OPERATORS'); 
end. 

{TEST 5.7.2.5-3, CLASS=DEVIANCE} 

This test checks that file comparisons are not allowed. 
The semantics of this situation are particularly ill-defined, 
and not within standard Pascal. The compiler deviates if the 
program compiles and prints lEVIATES. } 

program t6p7p2p5d3(output); 
var 

f:text; 
begin 

rewr i te (f) ; 
if f=output then 

write1n(' FAILI ••• 6.7.2.5-3, CONTENTS COMPARED') 
else 

write1n(' FAIL2 ••• 6.7.2.5-1, DESCRIPTORS COMPARED') 
end. 
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{TEST 6.7.2.5-4, CLASS=DEVIANCE} 

Are relational operators pennitted to concatenate? 
The compiler deviates if the program COOlpiles and 
prints DEVIATES. } 

program t6p7p2p5d4(output); 
var 

x,y,z:integer; 
b:boolean; 

begin 
x:=I; 
y:=2; 
z:=3; 
b:= (x<y<z); 
writeln(' DEVIATES ••• 6.7.2.5-4, REL. OPS. ') 

end. 
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{TEST 6.8.2.1-1, C~SS=CONFORMANCE} 

Does the compiler allow all the possible empty clauses? 
The compiler fails if the program does not compile and print 
PASS. } 

program tl)p8p2pldl(output); 
var 

b:boolean; 
rl:record 

x:real; 
a: integer; {I} 
end; 

r2:record 
case b:boolean of 
true: ( 

c:real; 
d:char; {2} 

) ; 
false: 

end; 
begin 

b:=true; 

(e:integer); {3} 

if b then; {4} 
if b then else; {5} 
repeat 

b:= not b; {6} 
until b; 
while b do 
begin 

b:=not b; {7} 
end; 
with r1 do; {8} 

rl.a:=l; 
case r1.a of 
0: b:=false; 
1: ; {9} 
2: b:=true; {IO} 
end; 
writeln(' PASS ••• 1i.8.2.1-1, EMPTY STATEMENT'); {II} 

end. 

00852500 
008521)00 
00852700 
00852800 
00852900 
00853000 
00853100 
00853200 
00853300 
00853400 
00853500 
00853/j00 
00853700 
00853800 
00853900 
00854000 
00854100 
00854200 
00854300 
00854400 
00854500 
00854600 
00854700 
00854800 
00854900 
00855000 
00855100 
00855200 
00855300 
00855400 
00855500 
00855600 
00855700 
00855800 
00855900 
00851i000 
00851)100 
00851i200 
00851i300 
00856400 
00856500 
00856600 

{TEST r,.8.2.2-1, CLASS=IMPLF.MENTATIONDEFINED} 

This program determines whether selection of a variable involving 
the indexing of an array occurs before or after the evaluation 
of the expression in an assignment statement. } 

program t6p8p2p2d1(output); 
var 

i : integer; 
a : array[1 •• 3] of integer; 

function sideeffect(var i:integer) 
begin 

i :=i+l; 
sideeffect:=i 

end; 

begin 

integer; 

write1n(' TEST OF Bn~DING ORDER (A[I] := EXP)'); 
i :=1; 
all] :=0; 
a[2] :=0; 
a [i] : =sideeffect( i) ; 
if a[I]=2 then 

writeln(' SELECTION THEN E~LUATION ••• 6.8.2.2-1') 
else 

if a[2]=2 then 
writeln(' E~LUATION THEN SELECTION ••• 1i.8.2.2-l') 

end. 
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{TEST 1).8.2.2-2, CLASS=IMPLEMENTATIONDEFINED} 

This program is similar to 6.8.2.2-1, except that the 
selection of the variable involves the dereferencing of 
a [Xl inter. } 

program t6p8p2p2d2(output); 
type 

var 

rekord= record 
a : integer; 
b : boolean; 
link: Trekord 

end; 
poynter=frekord; 

temp, ptr : poynter; 
function sideeffect(var p poynter) 
begin 

p:=pT .link; 
sideeffect :=2; 

end; 

begin 

integer; 

writeln(' TEST OF BINDING ORDER (pT := EXP)'); 
new(ptr) ; 
ptrT.a:=l; 
ptrT .b:=true; 
new(temp) ; 
ptrT.link:=temp; 
tempT .a:=O; 
tempT .b:=fa1se; 
temp:=ptr; 
ptrT.a:=sideeffect(ptr); 
if tempT.a=2 then 

writeln(' SELECTION THEN EVALUATION ••• 6.8.2.2-2') 
else 

if tempT.linkT .a=2 then 
writeln(' EVALUATION THEN SELECTION ••• 6.8.2.2-2') 

end. 
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{TEST 1).8.2.4-1, CLASS =CONFORMANCE} 

{ This test checks that non-local goto statements are alloW2d } 

program t<;p8p2p4d1(output); 
label 1; 
var 

b:boolean; 
procedure g; 
begin 

b:=true; 
goto 1; 

end; {of g} 

beg in {main} 
g; 
b:=false; 

1: if b then 
wri tel n(' PASS ••• "i. 8.2.4-1 NON-L!X:AL GOTO') 

else 
writeln(' FAIL ••• 6.8.2.4-1 NON-LOCAL GOTO'); 

end. 

[TEST <5.8.2.4-2, CLASS=DEVIANCE} 

This test checks whether jlmps between branches of an if 
statement are alloW2d. 
The compiler deviates if the program compiles and the 
program prints DEVIATES. } 

program t"ip8p2p4d2(output); 
label 

1,2; 
var 

i: integer; 
begin 

i :=5; 
if (i<10) then 

goto 1 
else 

l:writeln(' DEVIATES ••• 6.8.2.4-2'); 
if (i>10) then 

2: writeln(' DEVIATES ••• 6.8.2.4-2') 
else 

goto 2; 
end. 
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{TEST 6.8.2.4-3, CLASS=DEVIATES} 

This test checks whether jumps between branches of a 
case statement are allowed. The compiler deviates if the 
program compiles and the program prints DEVIi\TES. } 

program t6p8p2p4d3(output); 
label 

4; 
var 

i: 1..3; 
begin 

for i:=l to 2 do 
case i of 

end. 

1: , 
2: gota 4; 
3:4: 

writeln(' DEVIATES ••• I).8.2.4-3'); 
end; 
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{TEST;. 8. 2. 4-4 ,CLASS=DEVIANCE} 

This test checks that a goto statement causes an error 
when the statement(S) to which control is transferred is 
not activated either by S or a statement in the statement 
sequence of which S is an immediate constituent. 
The compiler deviates if the compiler prints DEVIATES. ) 

program tlSp8p2p4d4(autput); 
var 

flag :boolean; 

procedure a(i:integer;b:boolean); 
label 99; 

proced ure r:; 
begin 

gata 99; 
end; 

begin 
case i of 
0:99: if (b) then 

1: 

writeln(' DEVIATES ••• 6.8.2.4-4') 
else 

if flag then 
writeln(' PA.SS ••• fi.8.2.4-4') 

else beg in 
flag := true; 
a(l,false) ; 

end; 

a(2,true); 
2: 

r· , 
end; 

end; 

begin 
flag := false; 
a(O,false) ; 

end. 
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{TEST ~.8.3.4-1 CLASS=CONFORMANCE} 

This test checks a nested if statement whose syntax is apparently 
ambiguous. '!he compiler fails if the program does not compile 
or the program states this by writing FAIL. } 

program t6p8p3p4d1(output) , 
canst 

off=false, 
var 

b:boolean, 
begin 

for b:=false to true do 
begin 

end. 

if b then 
if off then 

writeln(' FAIL ••• 6.8.3.4-1') 
else 

end, 

begin 
if not b then 

writeln(' FAIL ••• 6.8.3.4-1') 
else 

writeln(' PASS ••• 6.8.3.4-1'), 
end, 

{TEST 6.8.3.5-1, CLASS=CONFORMANCE} 

This test checks that a minimal case statement will compile. 
The compiler fails if the program does not compile. } 

program t6p8p3p5dl (output) , 
var 

i : integer, 
begin 

i :=1, 
case i of 
1: 
end, 
writeln(' PASS ••• 6.8.3.5-1, CASE'); 

end. 
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{TEST 1).8.3.5-2, CLASS=QUALITY} 

This test checks that the case constants are of the same type 
as the case index. A compiler of good quality will detect that 
one path of the case statement cannot be taken and issue a 
warning message. 
The case-index in this test is a subrange and the case-constants 
are of the base type of the subrange. } 

program ti)p8p1p5d2(output) , 
type 

day=(mon,tue,wed), 
var 

a: integer; 
d :mon •• tue, 

begin 
for d:=mon to tue do 

case d of 
mon: a:=l, 
tue: a:=2, 
wed: a:=3, {could give a warning 
end; 

writeln(' QUALITY TEST - WARNINGS Fa:! I'IPOSSIBLE CASES'); 
writeln(' PASS •.• 6.8.3.5-2, CASE CONSTANTS'), 

end. 

{TEST 1).8.3.5-3, CLASS=DEVIANCE} 

This test checks that the constants of a case statement 
cannot be strings. '!he compiler deviates if the program 
compiles and prints DEVIATES. } 

program tl)p8p3p5d3(output) , 
var 

a:char; 
i: integer, 

begin 
for a:= 'a' to 'd' do 

case a of 
tat: i ::;;1; 
'b': i:=i+1, 
tel: i:=i+li 
Ide': i :::::i+l; 
end; 

writeln(' DEVIATES ••• 6.8.3.5-1, CASE'), 
end. 
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(T8ST ~.8.3.5-4, CLASS=CONFORMANC8) 

This test checks that a compiler handles a sparse case adequately 
Most compilers issue a jump table for a case, regardless 
of its structure. It is easy to optimise case statements 
to generate conditional statements if this is more compact. 
The compiler fails if the program does not compile 
or the program fails in execution. } 

program tGp8p3p5d4(output); 
var 

i,j : integer; 
begin 

i :~1000; 
for j:=l to 2 do 

case i of 
-1000: i:~i; 

end. 

1000: writeln(' PASS ••• 6.8.3.5-4, SPARSE CASE'); 
end; 

(TEST G. 8. 3. 5-5, CLASS=ERRORflANDLING) 

This test checks the type of error produced when the case 
statement does not contain a constant of the selected value. 
An execution error should be produced. ) 

program t~p8p3p5d5 (output); 
var 

i: integer; 
begin 

i :=0; 
case i of 
-3,3: writeln(' FAIL ••• 6.8.3.5-5, CASE'); 
end; 
writeln(' ERROR NOT DETECTED ••• 6.8.3.5-5, CASE CONSTANT'); 

end. 

{TEST 6.8.3.5-6, CLASS=ERRORHANDLING} 

This test is similar to the previous one - a case statement 
is given without a case-constant of the selected value. This 
time the value is a IOn::) way outside the case. An error should 
be produced at execut ion time. } 

program t6p8p3p5d6(output); 
var 

i :integer; 
begin 

i :=1000; 
case i of 
-3,3: writeln(' FAIL ••• 6.8.3.5-6, CASE'); 
end; 
write1n(' ERROR NOT DETEC'l'ED ••• 6.8.3.5-6, CASE CONSTANT'); 

end. 
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(TEST ~. 8. ,. 5-7 , CLASS=ERRORHANDL ING ) 

This test contains an inva1 id real case-constant wi th an inte<Jer 
case expression. If the program compiles the effect at run-time 
could be cur ious. ) 

program tfip8p3p5d7(output); 
var 

a,i:integer; 
begin 

for i:=l to 4 do 
case i of 
1,2: a:=1; 
2.5: writeln(' DEVIATES ••• 6.8.3.<;·-7. CASE'); 
3: a:=2; 
4eO: writeln(' DEVIATES ••• ~.8.3.5-7, CASE'); 
end; 

writeln(' DEVIATES ••• 6.8.3.5-7, CASE'); 
end. 
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{TEST 5.8.3.5-8, CLASS =QUALITY) 

This test checks a large populated cas: statement to check the 
limit on the size of code is not a serl~us one. 
The compiler has a small limit on the ~lze of th~ case 
statement if the program does not complle and prlnt PASS. 

sum := sum + 
sum := sum + 
sum := sum + 
sum := sum + 
sum := sum + 
sum := sum + 
sum sum + 
sum ::: sum + 
sum := sum + 
sum := sum + 
sum := sum + 
sum := sum + 
sum := sum + 
sum := sum + 
sum := sum + 
sum := sum + 
sum sum + 
sum := sum + 
sum := sum + 
sum sum + 
sum := sum + 
sum := sum + 
sum := sum + 
sum := sum + 
sum := sum + 
sum := sum + 
sum := sum + 
sum := sum + 
sum := sum + 
sum := sum + 
sum := sum + 
sum := sum + 
sum := sum + 
sum := sum + 
sum := sum + 
sum := sum + 
sum := sum + 
sum := sum + 
sum sum + 
sum := sum + 
sum := sum + 
sum sum + 
sum := sum + 
sum sum + 
sum := sum + 
sum := sum + 
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00889900 48 
00890000 49 
00890100 50 
00890200 51 00890300 52 00890400 53 
00890500 54 00890600 55 
00890700 56 
00890800 57 
00890900 58 
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102 00895400 

00895500 103 
00895::;00 104 
00895700 105 
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-0 
)::> 
(j') 

00895800 n sum := sum + i; 
00895900 )::> sum := sum + i· 
00896000 r 

, 
sum := sum + i; 
sum := sum + i; 00896100 :z 

00896200 rn sum := sum + i; 
00896300 Bi sum := sum + i· 
008915400 · sum := sum + i· · 00896500~ sum := sum + ii 
00896600 &: sum := sum + i· 
00896700 

, 
sum := sum + i· , 
sum := sum + i· , 00896800 
sum := sum + ij 00896900 
sum := sum + i; 00897000 
sum := sum + i; 00897100 
sum := sum + i; 00897200 
sum := sum + i; 00897300 
sum := sum + i; 00897400 
sum := sum + i· · 00897500 
sum := sum + i; 00897600 
sum := sum + i; 00897700 
sum := sum + i; 00897800 
sum := sum + i; 00897900 
sum := sum + ij 00898000 
sum := sum + i; 00898100 
sum := sum + i· · 00898200 
sum := sum + ii 00898300 

00898400 g sum := sum + ij 
00898500 --l sum := sum + i; 
008986000 sum := sum + i; 
00898700 g; sum := sum + i; 
00898800 ;0 sum := sum + i; 

sum := sum + ii 00898900" 
00899000 ....... sum := sum + i; 
00899100 ~ sum := sum + i· , 
00899200 ~ sum := sum + i; 
00899300 sum := sum + i; 

sum := sum + i· , 00899400 
sum := sum + i; 00899500 
sum := sum + i; 00899fiOO 
sum := sum + i· · 00899700 
sum := sum + i; 00899800 
sum := sum + ii 00899900 
sum := sum + i; 00900000 
sum := sum + i· · 00900100 
sum := sum + i· · 00900200 
sum := sum + i; 00900300 
sum := sum + i· · 00900400 
sum := sum + ij 00900500 
sum := sum + i· · 00900600 
sum := sLIm + i; 00900700 
sum := sum + i; 00900800 
sum := sum + i; 00900900 
sum := sum + i; 00901000 
sum := sum + i; 00901100 

sum := sum + i 00901200 
sum := sum + 00901300 -0 

00901400 E; sum := sum + 
00901500 rn sum := sum + 
00901<)00 sum := sum + 

SlID) := sum + 00901700 ....... 
';um := sum + 00901800 tc; 



107 sum:= sum + i; 
108 sum:= sum + i; 
109 sum:= sum + i; 
110 sum:= sum + i; 
III sum:= sum + i; 
112 sum:= sum + i; 
113 sum:= sum + i; 
114 sum:= sum + i; 
115 sum sum + i; 
116. sum:= sum + i; 
117 sum:= sum + i; 
118 sum:= sum + i; 
119 sum:= sum + i; 
120 sum:= sum + i; 
121 sum:= sum + i; 
122 sum:= sum + i; 
123 sum:= sum + i; 
124 sum:= sum + i; 
125 sum:= sum + i; 
126 sum:= sum + i; 
127 sum:= sum + i; 
128 sum:= sum + i; 
129 sum:= sum + i; 
130 sum:= sum + i; 
131 sum:= sum + i; 
132 sum:= sum + i; 
133 sum:= sum + i; 
134 sum:= sum + i; 
135 sum:= sum + i; 
136 sum:= sum + i; 
137 sum:= sum + i; 
138 sum:= sum + i; 
139 sum:= sum + i; 
140 sum:= sum + i; 
141 sum:= sum + i; 
142 sum:= sum + i; 
143 sum:= sum + i; 
144 sum:= sum + i; 
145 sum:= sum + i; 
146 sum:= sum + i; 
147 sum:= sum + i; 
148 sum:= sum + i; 
149 sum:= sum + i; 
150 sum:= sum + i; 
151 sum:= sum + i; 
152 sum:= sum + i; 
153 sum:= sum + i; 
154 sum:= sum + i; 
155 sum:= sum + i; 
156 sum:= sum + i; 
157 sum:= sum + i; 
158 sum:= sum + i; 
159 sum:= sum + i; 
160 sum:= sum + i; 
161 sum:= sum + i; 
162 sum:= sum + i; 
163 sum:= sum + i; 
164 sum:= sum + i; 
165 sum:= sum + i; 
166 sum:= sum + i; 
167 sum:= sum + i; 

00901900 
00902000 
00902100 
00902200 
00902100 
00902400 
00902500 
00902500 
00902700 
00902800 
00902900 
00901000 
00903100 
00903200 
00903300 
00901400 
00903500 
009031)00 
00901700 
00903800 
00903900 
00904000 
00904100 
00904200 
00904300 
00904400 
00904500 
00904500 
00904700 
00904800 
00904900 
00905000 
00905100 
00905200 
00905300 
00905400 
00905500 
009051)00 
00905700 
00905800 
00905900 
00906000 
00906100 
00906200 
00906300 
00906400 
00906500 
0090fi600 
0090fi700 
00901)800 
00906900 
00907000 
00907100 
00907200 
00907300 
00907400 
0090750(1 
00907'>00 
00907700 
00907800 
00907900 

168 sum = sum + ~; 
lfi9 sum sum + 1; 
170 sum sum + i; 
171 sum sum + i; 
172 sum sum + i; 
173 sum:= sum + i; 
174 sum sum + i; 
175 sum:= sum + i; 
175 sum:= sum + i; 
177 sum:= sum + i; 
178 sum:= sum + i; 
179 sum:= sum + i; 
180 sum:= sum + i; 
181 sum:= sum + i; 
182 sum:= sum + i; 
183 sum:= sum + i; 
184 sum:= sum + i; 
185 sum:= sum + i; 
186 sum:= sum + i; 
187 sum:= sum + i; 
188 Sllm:= sum + i; 
189 sum:= sum + i; 
190 sum:= sum + i; 
191 sum:= sum + i; 
192 sum:= sum + i; 
193 sum:= sum + i; 
194 sum:= sum + i; 
195 sum: = sum + i; 
196 sum:= sum + i; 
197 sum:= sum + i; 
198 sum sum + i; 
199 sum:= sum + i; 
200 sum:= sum + i; 
201 sum sum + i; 
202 sum:= sum + i; 
203 sum:= sum + i; 
204 sum:= sum + i; 
205 sum:= sum + i; 
206 sum:= sum + i; 
207 sum:= sum + i; 
208 sum:= sum + i; 
209 sum sum + i; 
210 sum:= sum + i; 
211 sum:= sum + i; 
212 Sllm:= sum + i; 
213 sum:= sum + i; 
214 sum sum + i; 
215 sum sum + i; 
216 sum:= sum + i; 
217 sum:= sum + i; 
218 sum:= sum + i; 
219 sum:= sum + i; 
220 sum:= sum + i; 
221 sum:= sum + i; 
222 sum:= sum + i; 
221 sum:= sum + i; 
224 sum:= sum + i; 
225 sum sum + i; 
?2fi sum:= sum + i; 
227 sum:= sum + i; 
228 sum:= sum + i; 
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229 sum := sum + i· · 230 sum := sum + i· · 231 sum := sum + i; 
232 sum := sum + i· · 233 sum := sum + i; 
234 sum := sum + i, 
235 sum := sum + i· · 236 sum := sum + i; 
237 sum := sum + i; 
238 sum := sum + i, 
239 sum := sum + i; 
240 sum := SLID + i· · 241 sum := SLID + i; 
242 sum := SLID + i; 
243 sum := sum + i; 
244 sum := sum + i; 
245 sum := sum + i, 
246 sum := sum + i; 
247 sum := sum + i; 
248 sum := sum + i; 
249 sum := sum + i; 
250 sum := sum + i; 
251 sum := sum + i· · 252 sum := sum + i; 
253 sum := sum + i· · 254 sum := sum + i· · 255 sum := sum + i; 
end, 

write1n(' QUALITY TEST - SIZE OF CASE STATEMENT'); 
if sum = 32640 then 

write1n(' PASS ••• 6.8.3.5-8') 
else 

writeln(' FAIL ••• 6.8.3.5-S'), 
end. 

{TEST 6.8.3.5-9, CLASS=DEVIANCE} 

This test checks that the compiler detects that case-constants 
and the case-index are of different types. 
The compiler deviates if the program compiles and the program 
prints deviates. } 

program t6p8p3p5d9 (output) , 
var 

i,counter:integer, 
begin 

counter:= 0, 
for i:= 1 to 4 do 

case i of 
1: counter:=counter+l, 
2.0: counter:=counter+l, 
3: counter:=counter+l, 
4eO: counter:=counter+1; 
end; 

if counter=4 then 
writeln(' DEVIATES ••• 6.S.3.5-9, CASE CONSTANTS') 

else 
writeln(' FAILS ••• 6.S.3.5-9, ~SE CONSTANTS'); 

end. 
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{TEST ~.8.3.5-10. CLASS=DEVIANCE} 

This test checks that the compiler detects real case constants 
and a real case index, even When the values are integers. 
The compiler fails if the program compiles and the program 
prints FAILS. } 

program t6pSp3pSd10(output); 
var 

i,counter:integer, 
r:real, 

begin 
counter:= 0, 
for i:= 1 to 4 do 
begin 

r:=i; 
case r of 
1.0: counter:=counter+l, 
2.0: counter:=counter+l, 
3.0: counter:=counter+1, 
4eO: counter:=counter+l, 
end; 

end, 
if counter=4 then 

writeln(' DEVIANCE ••• 6.8.3.5-l0, CASE CCNSTANTS') 
else 

writeln(' FAILS ••• 6.S.3.5-10, CASE CCNSTANTS'); 
end. 

{TEST 6.8.3.5-11, CLASS=DEVIANCE} 

This test checks that the compiler detects that a case index 
and the case constants are of different types. 
The compiler deviates if the program compiles and the progrcrn 
prints DEVIATES. } 

program t6pSp3p5d11 (output); 
var 

i,counter:integer; 
r:real; 

begin 
counter:= 0; 
for i:= 1 to 4 do 
begin 

r:=i; 
case r of 
1: counter:=counter+1; 
2: counter:=counter+l; 
3: counter:=counter+1; 
4: counter:=counter+1; 
end; 

end; 
if counter=4 then 

writeln(' DEVIATES ••• 6.8.3.5-11, CASE CCNSTANTS') 
else 

writeln(' PASS ••• 6.8.3.5-11, CASE CONSTANTS'); 
end. 
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{TEST S.S. 3. 5-12, CLASS=DEVIANCE} 

Some processors allow subral¥Je-like lists to be used as case-constAnt 
elements. '!his test checks to see if this is allowed. It is 
not standard Pascal. '!he compiler deviates if the program 
compiles and prints DEVIATES. } 

program tfipSp3p5d12(output); 
var 

thil¥J:(a,b,c,d,e,f); 
begin 

thing :=a; 
while thil¥J<>f do begin 

case thil¥J of 
a •• d: thil¥J := succ(thil¥J); 
e: thil¥J :=f 
end 

end; 
writeln(' DEVIATES ••• 6.S. 3. 5-12, CASE CONSTIINTS') 

end. 

{TEST 6.S.3.5-13, CLASS=DEVIANCE} 

Similar to test 6.8.3.5-12, this test checks the subral¥Je 
case extension, which may not be safely implemented. '!his program 
is utter confused garbage and indicates the kinds of checks 
needed. '!he compiler deviates if the program compiles and 
prints DEVIATES. } 

program t6p8p3p5d13(output); 
var 

t,thing:(a,b,c,d,e,f,g,h); 
begin 

for thing:=a to 9 do begin 
case thil¥J of 
a •• e: t:=thing; 
d •• g: t:=succ(thing); 
b: t:=pred(thing) 
end 

end; 
writeln(' DEVIATES ••• 6.8.3.5-13, CASE CONSTANTS') 

end. 
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{TEST 1).8.3.5-14, CLASS=EXTENSION, SUBCLASS=ernFCRIo!AI'>ICE} 

This test checks whether an otherwise clause in a case statement 
is accepted. The convention is that adopted at the UCSD Pascal 
workshop in ,1uly 1978. '!he extension is accepted if the program 
compil es and pr ints EXTENS ION - PASS } 

program t6p8p3p5d14 (output); 
var 

i,j,k,counter:integer; 
begin 

counter :=0; 
for i :=0 to 10 do 

case i of 
1,3,5,7,9: 

counter: =counter+ 1; 
otherwise 

j: =counter; 
k :=j; 

end; 
if (counter = 5) then 

writeln(' EXTENSION - PASS ••• 6.8.3.5-14, OTHERWISE') 
else 

writeln(' EXTENSION - FAIL ••• 6.8.3.5-14, OTHERWISE'); 
end. 

{TEST 6.8.3.7-1, CLASS=ernFORMANCE} 

This test checks that a repeat loop is executed at least once. 
The compiler fails if the program prints FAILS. } 

program tGp8p3p7dl(output); 
var 

counter: integer; 
bool :boolean; 

begin 
bool : =true; 
counter:=O; 
repeat 

counter:=counter+l 
until bool; 
if (counter=l) then 

writeln(' PASS ••• 6.8.3.7-1, REPEAT') 
else 

writeln(' FAIL ••• G.8.3.7-1, REPEAT'); 
end. 
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{TEST 6.8.3.7-2, CLASS=CONFORMANCE} 

This test checks that a loop containing no statements 
is executed until the expression is true. 
The compiler fails if the program does not compile or the 
program prints ~IL. } 

program t6p8p3p7d2(output); 
var 

a:integer; 

function bool : boolean; 
begin 

a:=a+l; 
bool := a>=5; 

end; 

begin 
a:=o; 
repeat 
until bool; 
if (a=5) then 

writeln(' PASS ••• 6.8.3.7-2, EMPTY REPEAT') 
else 

writeln(' FAIL ••• 6.8.3.7-2, EMPTY REPEAT'); 
end. 

{TEST 6.8.3.7-3, CLASS=CONFORMANCE} 

This test clecks that an apparently infinite loop is allowed 
by the compiler. Some compilers may detect the loop as being 
infinite. '!he compiler fails if the program does not compile. 

program t6p8p3p7d3(output); 
label 

100; 
const 

eternity = false; 
var 

i : integer; 
begin 

i :=0; 
repeat 

i :=i+1; 
if (i>50) then 

goto 100; 
until eternity; 

100: 
write1n(' PASS ••• 6.8.3.7-3, REPEAT'); 

end. 
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{TEST 6.8.3. 8-1, CLASS=CONFORMANCE} 

This test checks that a while loop is not entered 
if the initial value of the boolean expression is false. 
The compiler fails if the program prints FAIL. } 

program t6p8p3p8dl{output); 
var 

bool :boolean; 
counter: integer; 

begin 
counter:=O; 
bool :=false; 
while bool do 
begin 

counter :=counter+l; 
bool :=false; 

end; 
if (counter=O) then 

writeln(' PASS ••• 6.8.3.8-1, WHILE') 
else 

writeln{' FAIL ••• 6.8.3.8-1, WHILE'); 
end. 

(TEST 6.8.3.8-2, CLASS=CONFORMANCE} 

This test checks that the compiler will accept a while 
loop containing no statements. '!he compiler fails if the 
program does not compile or the program prints FAIL. } 

program t6p8p3p8d2(output); 
var 

a:integer; 

function bool:boolean; 
begin 

a:=a+l; 
bool:= (a>=5); 

end; 

begin 
a:=O; 
while not bool do ; 
if (a=5) then 

writeln(' PASS ••• 1).8.3.8-2, EMPTY WHILE') 
else 

writeln{' FAIL ••• 6.8.3.8-2, EMPTY WHILE'); 
end. 
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{TEST 6.8.3.9-1, CLASS=CONFORMANCE} 

This program checks that assignnent follows the evaluation of 
both expressions in a for statement. 
The compiler fails if the program prints FAIL. } 

program t6p8p3p9dl(output); 
var 

i,j : integer: 
begin 

i :=1; 
j :=0; 
for i:= (i+l) to (i+lO) do 
begin 

j:=j+l; 
writeln(i) ; 

end; 
if (j=lO) then 

write1n(' PASS ••• 6.8.3.9-1, FOR') 
else 

writeln(' FAIL ••• 6.8.3.9-1, FOR'); 
end. 

{TEST 6.8.3.9-2, CLASS=DEVlANCE} 

This program checks that an assignnent cannot be made to a 
for statement control variable. 
The compiler deviates if the program compiles and prints 
DEVIATES. } 

program t6p8p3p9d2(output); 
var 

i,j :integer; 
begin 

j :=0; 
for i:=l to 10 do 
begin 

j :=j+l; 
i:=i+l; 
write1n( j, i); 

end; 
write1n(' DEVIATES ••• 6.8.3.9-2, FOR'); 

end. 

()0943700 
00943800 
00941900 
00944000 
00944100 
00944200 
00944300 
00944400 
00944501) 
00944600 
00944700 
00944800 
00944900 
00945000 
00945100 
00945200 
00945300 
0(1945400 
00945500· 
00945600 
00945700 
00945800 

00945900 
00946000 
00946100 
0094<1200 
0094fi300 
0094<1400 
00946500 
0094'ifiOO 
0094<0700 
0094fiROO 
00946900 
00947000 
00947HJO 
00947200 
00947300 
00947400 
00947500 
00947600 
00947700 
00947800 

[TEST "'.'3.3.9-1, CIASS=DE'JTANCE} 

This test checks that an error is produced when an 
assi<)runent is made to a for statement control variable. 
The cOMpiler deviates if the program compiles and prints 
DEVIATES. } 

program t6p8p3p9d3 (output); 
var 

i,j :integer; 

procedure nasty (var n:integer); 
begin 

n:=n+1; 
end; 

begin 
j :=0; 
for i:=l to 10 do 
begin 

j:=j+1; 
nasty( i); 

end; 
writeln(' OEVIATES ••• 6.8.3.9-3, FOR'); 

end. 

{TEST 6.8.3.9-4, CLASS=DEVIANCE} 

This program tests that an error is produced when an assignnent 
is made to a for statement control variable. 
The compiler deviates if the program cornpi les and prints 
DEVIATES. } 

program tfip8p3p9d4(output); 
var 

i,j: integer; 

procedure verynasty; 
begin 

i:=i+l; 
end; 

begin 
j:=O; 
for i:= 1 to 10 do 
begin 

j :=j+1; 
verynasty; 

end; 
writeln(' OEVIATES ••• 6.8.3.9-4, FOR'); 

end. 
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{TEST Ij. 8. 3.9-5, CLASS=ERRORHANDLING} 

This test checks that the use of a for statement control 
variable after the completion of the for statement, and 
without an intervening assigrment is detected. } 

program t6p8p3p9d5 (output); 
var 

i,j ,k,m:integer; 
begin 

i :=100; 
j :=1; 
k :=10; 
m:=O; 
for i:=j to k do 
begin 

m:=mH; 
end; 
write1n(' THE ~LUE OF I =',i); 
write1n(' ERROR NOT DETECTED ••• 6.8.l.9-5, FOR'); 

end. 

{TEST 6.8. 3.9-6, Cf.ASS=ERRORHANDLING} 

This progran uses a for statement control variable after a 
for loop which is not entered. The control variable should be 
undefined after the for statement. } 

program t6p8p3p9d6(output); 
var 

i,j,k,m:integer; 
begin 

i :=100; 
k:=l; 
m:=O; 
j :=10; 
for i:=j to k do 
begin 

m:=m+1; 
end; 
writeln(' THE ~LUE OF I =',i); 
writeln(' ERROR NOT DETECTED ••• 6.8.3.9-5, FOR'); 

end. 
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{TEST 6.8.3.9-7, C~SS=CONFORMANCE} 

This test checks that extreme values may be used in a for 
loop. This will break a simply implemented for loop. 
In some compilers the succ test may fail at the last increment 
and cause wraparound(overflow) - leading to an infinite loop. I 

program t')p8p3p9d7 (output) ; 
var 

i,j : integer; 
begin 

j :=0; 
for i:= (maxint-10) to maxint do 

j:=j+l; 
for i:= (-maxint+lO) downto -maxint do 

j :=j+l; 
if j = 22 then 

writeln(' PASS ••• 6.8.3.9-7, FOR LOOP') 
else 

writeln(' FAIL ••• 6.8.3.9-7, FOR LOOP'); 
end. 

{TEST 6.8.3.9-8, Cf.ASS=CCl,JFffiMANCE} 

This program checks that a control variable of a for statement 
is not undefined if the for statement is left via a goto 
statement. The compiler fails if the progran does not compile 
or the prog ram pr ints FAIL. I 

program t6p8p3p9d8(output); 
label 100; 
var 

i,j :integer; 
begin 

j :=1; 
for i:=l to 10 do 
begin 

if (j=5) then 
goto 100; 

j :=j+l; 
end; 

100: 
if i=j then 

writeln(' PASS ••• 6.8.3.9-8, FOR') 
else 

writeln(' FAIL ••• 6.8.3.9-B, FOR'); 
end. 
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[TEST h.B.3.9-9, CLASS=DEVIANCE) 

This program tests whether a non local variable at an intermediate 
level can be used as a for statement control variable. 
The program deviates if the program compiles and prints 
DEVIATES. } 

program topBp3p9d9(output); 

procedure p; 
var 

i: integer; 

procedure loop; 
var 

j: integer; 
begin 

j :=0; 
for i:=l to 10 do 

j :=j+1; 
end; 

begin 
loop 

end; 

begin 
p; 
writeln(' DEVIATES ••. ~.B.3.9-9, FOR'); 

end. 

[TEST 0.B.3.9-l0, C~SS=DEVIANCE} 

This program tests whether a real number can be assigned to 
a for statement control variable. The compiler deviates 
if the program compiles and prints DEVIATES. } 

program t6pBp3p9dlO(output); 
var 

i: integer; 
counter: integer; 

begin 
counter :=0; 
for i:=O.O to 3.5 do 

counter:=counter+l; 
if (counter=4) then 

write1n(' DEVIATES ••• '1.8.3.9-10, 
else 

write1n(' DEVIATES ••• ~.8.3.9-l0, 
end. 

FOR EXPRESSION ROUNDED') 

FOR EXPRESSION TRUNCATED'); 
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[TEST fi.8.3.9-11, C~SS=l)F.VII\NCE) 

This test ,:hecks whether a for statement control variable 
can be a comp:ment variable. 
The compiler deviates if the program compiles and prints 
DEVIATES. ) 

program tl)p8plp9dl1(output); 
var 

ree:record 
i ,j :integer; 

end; 
begin 

for ree.i:=O to 10 do 
rec. j : = ree. i ; 

with ree do 
for i := 0 to 10 do 

j :=i; 
writeln(' DEVIATES ••• 6.8.3.9-11, FOR'); 

end. 

{TEST '1.8.3.9-12, C~SS=DEVIATES) 

This test checks whether a for statement control variable 
can be a pointer variable. 
The compiler deviates if the program compiles and prints 
DEVIATES. } 

program t6p8p3p9d12(output); 
type 

var 
int = finteger; 

ptr: int; 
j: integer; 

begin 
j :=0; 
new(ptr) ; 
for ptrT := 0 to 10 do 

j :=j+1; 
writeln(' nEVIATES ••• ~.8.3.9-12, FOR'); 

end. 
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{TEST 6.1l.3.9-13, CLASS=DEVIANCE} 

This program tests whether a formal parameter can be userl 
as a for statement control variable. 
The program deviates if the program compiles and prints 
DEVIATES. } 

program t6p8p3p9d13(output): 

procedure p: 
var 

i : integer; 

procedure 100p(var i:integer); 
var 

j: integer; 
begin 

j:=O; 
for i:=l to 10 do 

j :=j+l; 
end; 

begin 
i :=10; 
loop( i) 

end; 

begin 
p; 
writeln(' DEVIATES ••• 6.8.3.9-13, FOR'); 

end. 
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{TEST 6.8.3.9-14, CLASS=DEVIANCE} 

This program tests whether a global variable (at program level) 
can be used as a for statement control variable. 
The program deviates if the program compiles and prints 
DEVIATES. } 

program t6p8p3p9d14 (output): 
var 

i: integer: 

procedure p: 

procedure loop: 
var 

j: integer: 
begin 

j :=0: 
for i:=l to 10 do 

j:=j+1: 
end; 

beg in 
loop 

end; 

begin 
p: 
writeln(' DEVIATES ••• 6.1l.3.9-14, FOR'): 

end. 

{TEST ~.8.3.9-15, C~SS=CONFORMANCE) 

This program checks the order of evaluation of the limit expressions 
in a for statement. 
The compiler fails if the program prints FAIL. 

program t~pRp3p9d15(output); 
var 

i,j,k:integer; 

function f (var k: int<'ger) 
be] in 

k:=k+l; 
f:=k; 

end; 

be<Jin 
k:=O; 
j :=0; 
for i:=f(k) to f(k)+10 do 
be'] in 

j:=j+l; 
wri te1n( i) ; 

end; 
if (j= 12) then 

integer; 

writeln(' PASS ••• ".'1.1.9-1S, F'(ll') 
e1 ':;0 

wr iteln(' PAfL. •• 10. 'l. 1.9-1 S, POR'); 
end .. 
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{TEST 6.B.1.9-16, CLASS=DEVIANCE) 

This test checks the type of error produced when a for statement 
control variable value is read during the execution of the for 
statement. The compiler deviates if the program compiles and 
prints DEVIATES. ) 

program t6pBp3p9d16(output,f); 
var 

f :text; 
i,j:integer; 

begin 
j :=0; 
rewrite(f); 
writeln(f,5,5,5,5,5); 
reset ( f); 
for i := 1 to 10 do 
begin 

if (i(5) then 
read(f,i) ; 

j :=j+l; 
end; 
writeln(' DEVIATES ••• 6.B.3.9-l6, FOR'); 

end. 

{TEST 6.B.3.9-17, CLASS=ERRORHANDLING} 

( This test checks the type of error produced when two nested 
for statements use the same control variable. 

program t6p8p3p9d17 (output); 
var 

i,j : integer; 
begin 

j :=0; 
for i:=1 to 10 do 

for i:=l to 10 do 
j:=j+l; 

writeln(' ERROR NOT DETECTED ••• 6.8.3.9-17, FOR'); 
end. 
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{TEST '1.8.3.9-18, CLASS=QUALITY} 

This test checks that the undefin~j state of a for-statement 
controlled variable when the loop is left has one or both of 
the following properties: 

(a) Range checks are not omitted on these variables in the 
supposition that its value is permissible, or 

(b) the value of the variable is in range of its type (in 
this specific implementation). 

This test is not relevant if the use of the variable is 
prohibited. } 

program t6p8p3p9d18(output); 
type 

t=(red,green,blue,pink); 
var 

i,j ,k:t; 
m: integer; 

begin 
{ i is a finite scalar. } 
i:=green; 
j :=red; 
k:=pink; 
m:=O; 
for i:=j to k do 
begin 

m:=mtl; 
end; 
writeln(' THE UNDEFINED ORDINAL VALUE OF I IS ',ord(i»; 
writeln(' ERROR NOT DETECTED'); 
write(' ITS SYMBOLIC VALUE IS '); 

A possible omission of the range check on the case statement 
may be disastrous if a wild jump occurs. } 

case i of 
red: wri teln( 'RED'); 
green: writeln('GREEN'); 
blue: writeln('BLUE'); 
pink: writeln('PINK'); 
end; 
wri tel n (' JUST IN CASE THE RANGE ISNT CHECKED'); 

end. 
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{TEST ~.8.3.9-19, CLASS=OEVIANCE} 

This test checks that compilers that permit the deviation 
(extension?) of allowing non-local control variables do so 
responsibly and do not introduce new insecurities. 
This test checks that a nested for statement using the same control 
variable is detected. It is similar to test 6.8.3.9-14 but 
requires a degree of sophistication to detect this condition. 
The compiler deviates if the progran prints DEVIATES. 
The program may loop endlessly under some compilers. } 

program t6p8p3p9d19(output); 
var 

i : integer; 

procedure p; 
procedure q; 

procedure r; 
procedure s(var i:integer); 
begin 

wri teln( i) ; 
end; 

begin 
for i:= 5 downto 2 do 

s( i); 
end; 

begin 
r 

end; 
begin 

q 
end; 

begin 
for i:= 1 to 6 do 

p; 
writeln(' DEVIATES ••• 6.8.3.9-19, FCR') 

end. 
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{TEST ~.8.3.9-20, CLASS=QUALITY} 

This test checks that for statements may be nested to 15 levels 
The test may detect a small compiler limit, particularly 
those compilers that use a register for a control variable. } 

program t6p8p3p9d20(output); 
var 

il,i2,i3,i4,i5,i6,i7,i8,i9,ilO,ill,i12,i13,i14,i15:integer; 
j : integer; 

begin 
for i1:=1 to 2 do 

for i2:=1 to 2 do 
for i3:=1 to 2 do 

for i4:=1 to 2 do 
for i5:=1 to 2 do 

for i6:=1 to 2 do 
for i7:=1 to 2 do 

for i8:=1 to 2 do 
for i9:=1 to 2 do 

for il0:=1 to 2 do 
for ill:=l to 2 do 

for i12:=1 to 2 do 
for i13:=1 to 2 do 

for i14:=1 to 2 do 
for iI5:=1 to 2 do 

j:=10; 
writeln(' FOR STATEMENT NESTED TO> 15 LEVELS ••• 6.8.3.9-20') 

end. 
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(TEST 6.8.3.10-1, CLASS=CONFORMANCE) 

This program checks the implanentation of the with statanent. 
The compiler fails if the program does not compile or it 
compiles and prints FAILS. ) 

program t15p8p3pl0dl (output); 
var 

rl:record 
a,b:integer 

end; 
r2:record 

c,d:integer 
end; 

r3:record 
e,f :integer 

end; 
counter: integer; 

begin 
counter :=0; 
with rl do 

a:=5; 
with r1,r2,r3 do 
begin 

e:::a; 
c:=a 

end; 
with r2 do 

if c=5 then 
counter:=counter+1; 

if r2.c=5 then 
counter :=counter+ 1; 

if counter=2 then 
write1n(' PASS 15.8.3.10-1, WITH') 

else 
write1n(' FAIL 6.8.3.10-1, WITH'); 

end. 
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(TEST 6.8.3.10-2, CLASS=CONFORMANCE) 

This test checks that a field identifier is correctly 
identified when a with statement is invoked. 
The compiler fails if the program does not compile or the 
program prints FAILS. ) 

program tl5p8p3pl0d2(output); 
var 

r:record 
i,j : integer 

end; 
i: integer; 

begin 
i :=10; 
with r do 

i :=5; 
if (i=lO) and (r.i=5) then 

writeln(' PASS 6.8.3.10-2, WITH') 
else 

writeln(' FAIL 6.8.3.10-2, WITH'); 
end. 

"'U 
)::> 

00997900 (/) 
00998000 n 
00998100 )::> 
00998200 r 
00998300 Z 
00998400 ("T1 

00998500 ~ 
00998600 
00998700 ;:: 
00998800 O"l 
00998900 
00999000 
00999100 
00999200 
00999300 
00999400 
00999500 
00999600 
00999700 
00999800 
00999900 
01000000 

o 
n 
-I 
o 
CO 
("T1 

:::0 .. 

I-' 
W 
o 



(TEST ~.8.3.10-3, CLASS=CONFORMANCE) 

This test checks that the record-variable-list is evaluated 
in the correct order. The compiler fails if the program does 
not compile or the program prints FAILS. } 

program t~p8p3p10d3(output); 
var 

r1: record 
i,j,k: integer 

end; 
r2:record 

i,j: integer 
end; 

r3: record 

begin 

i: integer 
end; 

with rl do 
begin 

i :=0; 
j:=O; 
k:=O 

end; 
with r2 do 
begin 

i :=0; 
j :=0 

end; 
with r3 do 

i :=0; 
with r1,r2,r3 do 
begin 

i :=5; 
j :=6; 
k:=7 

end; 
if(rl.i=O) and (r1.j=0) and (r2.i=0) and (r1.k=7) 

and (r2.j=~) and (r3.i=5) then 
write1n(' PASS 6.8.3.10-3, WITH E~LUATION') 

else 
writeln(' FAIL ~.8.3.10-3, WITH E~LUATION'); 

end. 
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{TEST S.8.3.10-4, C~SS=CONFORMANCE} 

This test checks that the selection of a variable in the 
record-variable-list is performed before the comp:,nent 
statement is executed. The compiler fails if the program 
does not compile or the program prints FAIL. } 

program tfip8p3pl0d4 (output); 
var 

a:array[l. .2J of record 

k : integer ; 
begin 

a[2J.i:=5; 
k:=l; 
with a[kJ do 
begin 

j:=l; 
k:=2; 
i :=2 

end; 

i,j :integer 
end; 

if (a[2J.i=5) and (a[lJ.i=2) then 
write1n(' PASS ••• 6.8.3.10-4, WITH') 

else 
write1n(' FAIL ••• 6.8.3.10-4, WITH'); 

end. 
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{TEST 6.8.3.10-5, CLASS=CONFORMANCE} 

This test checks that the selection of a variable in the 
record-variable-list is performed before the component 
statement is executed. The compiler fails if the program 
does not compile or the program prints FAIL. } 

program t6p8p3pl0d5(output); 
type 

var 

pointer = Trecordtype; 
record type = record 

data: integer; 
link:pointer 

end; 

counter: integer; 
p,q:pointer; 

begin 
counter: =0; 
new(p) ; 
pT .data :=0; 
new(q); 
qT.data:=l; 
qT .link:=nil; 
pT .link:=q; 
q:=p; 
with qT do 
begin 

q:=link; 
if (data=O) and (qT.data=l) then 

counter :=counter+ 1; 
end; 
with pT do 
begin 

p:=link; 
{ The first record now has no reference, so it could 

be deleted prematurely. } 
if (data=O) and (pi.data=l) then 

counter :=counter+l; 
end; 
if counter=2 then 

end. 

writeln(' PASS ••• 6.8.3.10-5, WITH') 
else 

writeln(' FAIL ••• 6.8.3.10-5, WITH'); 
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{TEST 6.8.3.10-6, CLASS=CONFORMANCE} 

This test checks that the order of evaluation of the 
record-variable-list in a with statement is correctly 
implemented. The compiler fails if the program prints FAIL. 

program t~p8p1pl0~(output); 
type 

var 

pp = Tptr; 
ptr = record 

i : integer; 
link:pp; 

end; 

p,q,r : pp; 
begin 

new(p); 
pi. i := 0; 
new(q) ; 
qi • i := 0; 
pT.link := q; 
new( r) ; 
rT.i := 0; 
rT • link := nil; 
qT • link := r; 
with pi, linkT, linkT do 
begin 

i :=5; 
end; 
if «rT .i=5) and (qT. i=O) and (pT .i=O)) then 

writeln('PASS ••• 6.8.3.10-6, WITH') 
else 

writeln(' FAIL ••• 6.8.3.10-6, WITH'); 
end. 
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{TEST 6.8.3.10-7, CLASS=QUALITY) 

This test checks that with statements may be nested to 15 
levels. 'The test may break a compiler limit in some compilers, 
particularly if a register is allocated for every selected 
variable. ) 

program t6pBp3pl0d7(output); 
type 

rec1 = record 
i: integer 

end; 
rec2 record 

i: integer 
end; 

rec3 record 
i : integer 

end; 
rec4 r€'Co rd 

i: integer 
end; 

rec5 record 
i: integer 

end; 
rec6 record 

i : integer 
end; 

rec7 record 
i: integer 

end; 
rec8 record 

i: integer 
end; 

rec9 = record 
i : integer 

end; 
LeclO = record 

i:integer 
end; 

recll = record 
i: integer 

end; 
rec12 = record 

i : integer 
end; 

ree13 = reeord 
i : integer 

end; 
rec14 = record 

i: integer 
end; 

rec15 = reeord 
i:integer 

end· 
pl = frec1;' 
p2 = free2; 
p3 = free); 
p4 = free4; 
p5 = frec5; 
p6 = free"i; 
p7 = Trec7; 
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var 

p8 = free8; 
P9 = Trec9; 
pl0 = freclO; 
pll = freell; 
p12 = frec12; 
p13 = Trec1); 
p14 = frec14; 
p15 = Tree15; 

ptrl 
ptr2 
ptr3 
ptr4 
ptr5 
ptr6 
ptr7 
ptr8 
ptr9 
ptr10 
ptrll 
ptrl2 
ptr13 
ptrl4 
ptr15 

pI; 
p2; 
p3; 
p4; 
p5; 
p6; 
p7; 
p8; 
p9; 

plO; 
pll; 
p12; 
p13; 
p14; 
p15; 

begin 
new(ptrl); ptrlf.i :=0; 
new(ptr2); ptr2T.i:=O; 
new(ptr3); ptr3T.i:=O; 
new(ptr4); ptr4f.i:=0; 
new(ptr5); ptr5T.i:=O; 
new(ptr6); ptrfif.i:=O; 
new(ptr7); ptr7f.i:=O; 
new(ptr8); ptr8f.i:=0; 
new(ptr9); ptr9f.i:=O; 
new(ptrl0); ptr10f.i:=O; 
new(ptrll); ptrllf.i:=O; 
new(ptr12); ptr12f.i:=0; 
new(ptr13); pt(1)T.i:=O; 
new(ptr14); ptr14f.i:=0; 
new(ptr15); ptr15f.i:=0; 
with ptr1f do 

with ptr2f do 
with ptr3f do 

wi th ptr4 f do 
with ptr5f do 

with ptrl1f do 
wi th ptr7f do 

wi th ptr8 T do 
wi th ptr9 T do 

with ptrl0f do 
with ptrllf do 

with ptr12f do 
with ptr13f do 

with ptr14f do 
with ptr15T do 

i :=5; 
wLiteln(' >15 LEVELS OF WITH STATEMENTS ALLOWED ••• 6.8.3.10-7'); 

end. 
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{TEST 6.9.1-1, CLASS=COOFffiMANCE} 

This progr~ checks that the functions eo1n and eof are 
correctly implemented. The compiler fails if the program does 
not compile or the program prints FAIL. } 

program t5p9pld1 (f ,output); 
var 

f :text; 
counter: integer; 
c:char; 

begin 
rewrite (f); 
comter:=O; 
wri te1n (f, 1) ; 
write1n(f,fA'); 
reset(f); 
while not eoln(f) do 

read (f ,c); 
read (f ,c); 
if (c=' ') then 

counter:=counter+1; 
read (f ,c); 
if (c='A') then 

counter:=counter+1; 
if eoln(f) then 

counter:=counter+1; 
read (f,c); 
if eof(f) then 

counter:=counter+1; 
if (counter=4) then 

writeln(' PASS ••• 6.9.1-1, EOLN AND EOF') 
else 

writeln('FAIL ••• 6.9.1-l, EOLN AND EOF'); 
end. 
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{TEST 6.9.2-1, CLASS=CONFORMANCE} 

This test checks that a single read statement with many 
variables is equivalent to many read statements containing 
one variable each. The compiler fails if the program does not 
compile or the program prints FAIL. } 

progrmm t5p9p2d1(f,output); 
var 

f :text; 
a,b,c,d,e: integer; 
al,bl,cl,dl,el:integer; 

begin 
rewrite(f) ; 
writeln(f,' 1 2 3 4 5 f); 
reset ( f); 
read(f,a,b,c,d,e); 
reset ( f); 
read (f ,al); 
read (f ,bl) ; 
read (f ,cl); 
read (f ,d1) ; 
read (f ,el); 
if(a=al) and (b=bl) and (c=cl) and (d=dl) and (e=el) then 

writeln(' PASS ••• 5.9.2-l, READ') 
else 

writeln(' FAIL ••• fi.9.2-l, READ'); 
end. 

{TEST 5.9.2-2, Cu\SS=CONFORMANCE} 

This test checks that a read of a character variable is 
equivalent to correctly positioning the buffer variable. 
The compiler fails if the program does not compile or the program 
pr ints FAIL. } 

program t6p9p2d2(f,output); 
var 

f :text; 
a,b,i'll,bl:chaq 

begin 
rewrite(f) ; 
writeln(f,'ABC'); 
reset (f); 
read (f,a); 
read (f ,b); 
reset (f); 
al:=fT; get(f); 
bl:=fT; get(f); 
if(a=al) and (b=b1) then 

write1n(' PASS ••• 6.9.2-2, READ') 
else 

writeln(' FAIL ••• 6.9.2-2, READ'); 
end. 

I 

""'CJ 
::t:> 

0103040~ 
01 030 50 lJ)::. 
0103060(J 
01030700z 
0103080rrn 
0103090o:E: 
01031000Vl 
0103110~ 

0103120~ 
01031100 
010314.00 
01031500 
01031500 
01031700 
01031800 
01031900 
01032000 
01032100 
01032200 
01032300 
01032400 
01032500 
01032600 
01032700 
01032800 
01032900 
010330000 
01033l00~ 

o 
o;l 

01033200~ 
0103330n. 
01033400 
010335000 
01033600""-J 
010337001.0 
01033800 
01033900 
01034000 
01034100 
01034200 
01034300 
01034400 
01034500 
01034600 
01034700 
01034800 
01034900 
01035000 
01035100 
01035200 
01035300 
01035400 
01035500 
01035600 



{TEST ~.9.2-3, CLASS=CONFORMANCE} 

This test checks that integers and reals are read correctly 
from a file. The compiler fails if the program does not 
compile or the program prints FAIL. } 

program t'ip9p2d3 (f,output); 
var 

f :text; 
i,j:integer; 
r,s:real; 

begin 

Internal (compile-time conversions) and run-time conversions 
should result in the same value, hence justifying the 
equality tests on real numbers. } 

rewri te (f); 
writeln(f,' 123 123.456 5 123Eh '); 
reset(f) ; 
read(f,i,r,j,s); 
if(i=123)and(r=123.456) and (j=5) and (s=123E6) then 

writeln(' PASS ••• /j.9.2-3, READ') 
else 
begin 

if (i=123) and (j=5) then 
writeln(' FAIL ••• 6.9.2-3, READ REAL CONVERSIONS') 

else 

end; 
end. 

writeln(' FAIL ••• 6.9.2-3, READ') 

{TEST 6.9.2-4, CLASS=ERRORHANDLING} 

This test checks that an error is produced when an attempt 
is made to read an integer but the sequence of characters 
on the input file does not form a valid signed integer. } 

program t6p9p2d4(f,output); 
var 

f:text; 

i: integer; 
begin 

rewrite(f) ; 
writeln(f,'ABC123'); 
reset ( f); 
read(f,i); {should cause an error! 
write1n(' ERROR NOT DETECTED ••• 6.9.2-4'); 

end. 
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{TEST 6.9.2-5, CLASS=ERRORHANDLING) 

This test checks that an error is produced when an attempt 
is made to read a real but the sequence of characters 
on the input file does not form a valid real. } 

program t6p9p2d5(f,output); 
var 

f:text; 
r:real; 

begin 
rewri te (f) ; 
write1n(f,'ABC123.456'); 
reset(f) ; 
read(f,r); {should cause an error! 
write1n(' ERROR NOT DETECTED ••• 6.9.2-5'); 

end. 

{TEST 6.9.3-1, CLASS=CONFORMANCE} 

This test checks that read1n is correctly implemented. 
The compiler fails if the program does not compile or the 
prog ram prints FAIL. } 

program t6p9p3dl(output); 
var 

f :text; 
a,b,c:char; 
counter: integer; 

begin 
counter: =0; 
rewrite (f) ; 
write1n(f,'ABC'); 
write1n(f,'DE'); 
reset ( f); 
read1n(f,a,b,c); 
read (f ,a); 
if (a='D') then counter:=counter+1; 
reset(f) ; 
read (f,a,b ,c) ; 
read1n( f); 
read(f,a); 
if(a='D') then counter:=counter+1; 
reset ( f); 
read (f ,a); 
while not eo1n(f) do get(f); 
get(f) ; 
if (fT='D') then counter:=counter+l; 
if (counter~3) then 

write1n(' PASS ••• 6.9.3-1, READLN') 
else 

writeln(' FAIL ••• 1;.9.3-1, READLN'); 
end. 
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(TEST ~.9.4-1, CLASS=CONFORMANCE} 

This test checks that a write procedure with many parameters 
is equivalent to many write procedures with one parameter each. 
The compiler fails if the program does not compile or the program 
prints FAIL. } 

program t~p9p4d1(f,output); 
var 

f:text; 
a,b,c,d,e:char; 
al,b1,c1,d1,e1:char; 
counter:integer; 

begin 
counter :=0; 
rewri te (f) ; 
a:='A': 
b:='B'; 
C:='C'i 
d:='D'; 
e:='E'; 
write(f,a,b,c,d,e); 
write1n(f); 
reset ( f); 
read(f,a1,b1,c1,d1,e1); 
if (a=a1) and (b=bl) and (c=c1) and (d=d1) and (e=e1) then 

counter:=counter+1; 
rewrite{f); 
write{E,a) ; 
write{f,b) ; 
write{f,c) ; 
write{f,d) ; 
write{f,e); 
write1n{f) ; 
reset { f); 
read{f,a1,b1,c1,d1,e1); 
if{a1=a) and (b1=b) and (c1=c) and (d1=d) and (e1=e) then 

counter :=counter+1; 
if (counter=2) then 

write1n{' PASS ••• 6.9.4-1, WRITE') 
else 

write1n{' FAIL ••• 6.9.4-1, WRITE'); 
end. 
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(TEST ~.9.4-2, CLASS=CONFORMANCE} 

This test checks that the defau1 t value for the field width of a 
character type is one. The compiler fails if the program does not 
compile or the program prints FAIL. } 

program t~p9p4d2{f,output); 
var 

f :text; 
a,b:char; 

begin 
rewrite { f); 
a:='A'; 
b:='B'; 
write1n{f,a,b) ; 
reset (f) ; 
read (f,a ,b); 
if (a='A') and (b='B') then 

write1n{' PASS ••• fi.9.4-2, WRITE') 
else 

write{' FAIL ••• 6.9.4-2, WRITE'); 
end. 

(TEST ~.9.4-3, CLASS=CONFORMANCE} 

This test checks the implementation of integer output. 
Th? compiler fails if the program does not compile or the program 
pnnts FAIL. } 

program t~p9p4d3{f,output); 
var 

f :text; 
a:char; 
b:packed array [1 •• 261 of char; 
i: integer; 

begin 
rewri te (f) ; 
write1n{f,0:3,1:3,-1:3,10:3,99:3,100:3,-100:3,1111:3); 
reset (f); 
for i:=l to 26 do 

read(f,b[iJ ); 
if (b=' 0 1 -1 10 99100-1001111') then 

write1n(' PASS ••• ~.9.4-3, WRITE INTEGERS') 
else 

write1n(' FAIL ••• ~.9.4-3, WRITE INTEGERS'); 
end. 
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{TEST ~.9.4-4, C~SS~ONFORMANCE) 

This program checks that real numbers are correctly written to 
text files. The compiler fails if the program does not compile 
or the program prints FAIL. } 

program t6p9p4d4(f,output): 
var 

f :text: 
a:packed array [1 •• 26] of char: 
b:packed array [1..24] of char: 
i : integer: 
counter:integer: 

begin 
rewrite(f) : 
counter:=O: 
writeln(f,0.0:6,1.0:6,1.0:10): 
reset (f): 
for i :=1 to 26 do 

read (f,a ( i] ) : 
if (a=' 0.0 1.0 1.000E+OO') then 

counter:=counter+l: 
rewri te (f) : 
writeln(f,0.O:4:1,1.0:6:1,-1.0:6:1,123.456:7:3): 
reset(f): . 
for i:=l to 24 do 

read(f,b( i]): 
if (b=' 0.0 1.0 -1.0 123.456') then 

counter :=counter+ 1: 
if (counter=2) then 

writeln(' PASS ••• 6.9.4-4, WRITE REALS') 
else 

writeln(' FAIL ••• 6.9.4-4, WRITE RF~'): 
end. 
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{TEST ~.9.4-5, C~SS=I~PLEMENTATIONDEFINED} 

{ This program determines the implementation defines value Which 
represents the number of digit characters written in an exponent. 

program t~p9p4d5 (f ,output): 
var 

f :text: 
c:char: 
i :integer: 

begin 
rewri te (f) : 
write1n(f,1.0:10,'ABC'): 
reset ( f): 
repeat 

read (f ,c): 
until (c=' E'): 
read (f ,c): 
i :=-1: 
repeat 

read (f ,c): 
i :=i+1: 

until (c='A'); 
writeln(' THE NUMBER OF DIGITS WRI'ITEN IN AN EXPONENT IS' ,i:5): 

end. 
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{TEST 6.9.4-6, CLASS=CONFORMANCE) 

This test checks that strings are correctly written onto a text 
file. The compiler fails if the program does not compile or 
the program prints FAIL. } 

program t6p9p4d6(f,output); 
var 
f :text; 
i,j,k,counter:integer; 
c:char; 
begin 

rewri te (f) ; 
counter: =0; 
for i := 1 to 10 do 

wr i tel n ( f, ' AAAAA ' : i , ' B ' : 1) ; 
write1n( f, 'BBBBB' ,'C': 1); 
reset ( f); 
for i:=1 to 10 do 
begin 

for j:=6 to i do begin 
read(f,c) ; 
if (c=' ') then 

counter :=counter+ 1; 
end; 
if (i>5) then k:=5 else k:=i; 
for j :=1 to k do 
begin 

read (f ,c); 
if(c='A') then 

counter :=counter+ 1; 
end; 
read (f,c); 
if (C='B') then 

counter :=counter+1; 
readln( f); 

end; 
for i:=l to 5 do 
begin 

read(f,c) ; 
if (c='B') then 

counter:=counter+l; 
end; 
read (f,c); 
if (c='C') then 

counter :=counter+ 1; 
if (counter=71) then 

writeln(' PASS ••• fi.9.4-6, WRITE STRINGS') 
else 

writeln(' FAIL. •• fi.9.4-6, 1'>'RITE STRINGS'); 
end. 
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{TEST 6.9.4-7, CLASS=CONFORMANCE) 

This test checks that boolean variables are correctly written 
to text files. The compiler fails if the program does not compile 
or the program prints FAIL. } 

program t6p9p4d7 (f,output); 
var 

f :text; 
b,c :boolean; 
a:packed array[1 •• 10) of char; 
i: integer; 

begin 
{ This treatement is believed to be very dubious and may be 

altered in the future versions of the standard: 
A.H.J. Sale 1979 June 1 } 

rewrite(f) ; 
b:=true; 
c:=not b; 
writeln(f,b:5,c:5); 
reset (f); 
for i :=1 to Hl do 

read(f,a[i) ); 
if (a='TRUE FALSE') then 

write1n(' PASS ••• fi.9.4-7, WRITE BOOLEAN') 
else 

write1n(' FAIL ••• 6.9.4-7, WRITE BOOLEAN'); 
end. 

{TEST 6.9.4-8, CLASS=OEVIANCE} 

{ This program attempts to output an integer number using a real 
format. The compiler deviates if the program prints DEVIATES. } 

program t6pgp4d8(output); 
var 

i : integer; 
begin 

i :=123; 
writeln(i:fi:l); 
writeln(' DEVIATES ••• 6.9.4-8, !'>'RITE'); 

end. 

{TEST 6.9.4-9, CLASS=DEVIANCE} 

This test attempts to output integers whose field width parameter 
are zero or negative. The compiles deviates if the program prints 
DEVIATES. } 

program t6p9p4d9(output); 
var 

i: integer; 
begin 

for i:=10 downto -1 do 
writeln(' ','.'d, 'REP=',i); 

writeln(' DEVIATES ••• 'i. 9. 4-9, WRITE'); 
end. 
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{TEST ~.9.4-10, CLASS=QUALITY} 

This program checks that data written appears on the output 
file regardless of the omission of aline marker. 'l11e common 
error is to buffer output and fail to flush the buffers at 
end of job. } 

program t~p9p4dl0(output); 
begin 

write(' OUTPUT IS FLUSHED AT END_OF_JOB ••• 1;.9.4-10') 
end. 
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{TEST ~.9.4-11, CLASS=I~PLEMENT~TIONDEFINED} 

{ This program determines the implementation defined default 
field width for writing integer, boolean and real types. } 

program tl;p9p4dll(f,output); 
var 

f:text; 
c:char; 
i ,j :integer; 

function readfield:integer; 
var 

i: integer; 
begin 
i:=O; 
repeat 

read(f,c) ; 
i :=i+l; 

until (c='Z'); 
readfield:=i-l; 

end; 

begin 
rewrite(f) ; 
writeln(f,l,'Z' ,100,'Z'); 
writeln(f,false,'Z' ,true,'Z'); 
writeln(f,1.0,'Z' ,1000.0,'Z'); 
reset (f); 
writeln(' IMPLEMENTATION DEFINED DEF~ULT FIELD WIDTH VALUES'); 
i :=readfield; 
j :=readfield; 
if (i=j) then 

writeln(' INTEGERS:',i:5,' CHARACTERS') 
else 
writeln(' THE VALUE VARIES ACCORDING TO THE SIZE OF THE INTEGER'); 
readln( f); 
i :=read field; 
j :=readfield; 
if (i=j) then 

writeln(' BOOLEAN:' ,i:5,' CHARACTERS') 
else 

writeln(' THE VALUE VARIE:S ACCORDING TO THE BOOLEAN VALUE'); 
readln( f); 
i : =read field; 
j :=readfield; 
if (i=j) then 

writeln(' REAL:', i: 5,' CHARACTERS') 
else 

writeln(' THE VALUE VARIES ACCORDING TO THE SIZE OF THE REAL'); 
end. 
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{TE:ST 6.,9.4-12, CIASS=DE:VIANCE:} 

{This program checks whether an unpacked array of characters 
can be output. The compiler deviates if the program prints 
DE:VIATE:S. } 

program t6p9p4d12(output); 
var 

s:array(l •• 3] of char; 
begin 

s(l]:='R'; s[2]:='A'; s[3]:='N'; 
writeln(' RAN=' ,s); 
writeln(' DE:VIATES ••• 6.9.4-12, WRITE:'); 

end. 

{TE:ST 6.9.4-13, C~SS=CONFORMANCE:} 

{ This program attempts to perform recursive I/O using a 
different file for the second I/O action. } 

program t6p9p4d13 (f ,output); 
var 

f :text; 

function a (i: integer) :integer; 
begin 

writeln (f, i) ; 
a:=i; 

end; 

begin 
rewrite(f); 
writeln(a(l» ; 
writeln(' RE:CURSlVE: I/O ALLD."lrn USING DIFFE:RE:NT FILE:S'); 
writeln(' PASS ••• 6.9.4-l3, RE:CURSlVE: I/O'); 

end. 

{TE:ST 6.9.4-14, CIASS=QUALITY} 

This program attempts to perform recursive I/O using the 
same file for the second I/O action. 
The semantics of write are not sufficiently well-defined to 
establish What should occur. It depends on evaluation orders, 
etc., which is why this test is in the quality section. } 

program t6p9p4d14 (f,output); 

function a(i:integer):integer; 
begin 

wri te1n (i) ; 
a:=i; 

end; 

begin 
write1n(a(1» ; 
writeln('RE:CURSIVE I/O ALLOWrn USING THE SAME: FILE ••• 6.9.4-14'); 

end. 
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{TE:ST 6.9.4-15, CIASS=CONFORMANCE:} 

This test checks that a write that does not specify the file 
always writes on the default file at the program level, not 
any local variable with the same name. } 

program t6p9p4d15(output); 
procedure p; 
var 

output :text; 
begin 

rewrite(output) ; 
writeln(output,' FAIL ••• 6.9.4-15'); 
write1n(' PASS ••• 6.9.4-15') 

end; 
begin 

p 
end. 

{TE:ST fi. 9.5--1, CIASS=CONFORMANCE} 

This program checks the implementation of procedure writeln. 
The compiler fails if the program prints FAIL or the program 
does not compile. } 

program t6p9p5dl (f,output); 
var 

f :text; 
a,b:packed array[1 •• 10] of char; 
i :integer; 

begin 
rewri te (f) ; 
writeln(f,1:5,'ABCDE'); 
write(f,1:5,'ABCDE'); 
wri teln (f) ; 
reset ( f); 
for i:=l to 10 do 

read(f,a(i]) ; 
reset ( f); 
for i:=l to 10 do 

read (f ,b[ ill; 
if (a=b) then 

writeln(' PASS ••• 6.9.5--1, WRITELN') 
else 

writeln(' FAIL ••• 6.9.5--1, WRITELN'); 
end. 
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{TEST 6.9.6-1, CLASS:CONFORMANCE} 

This progriVll checks that the procedure page is implemented. 
This conformance test is unable to determine whether the compiler 
passes or fails - the user must check that a page has been 
generated. } 

program t6p9p6dl(output); 
begin 

writeln(' PAGE GENERATION TEST'); 
page (output) ; 
wri teln (' IF THIS LINE IS PRINTED ON THE TOP OF A NEW PAGE'); 
writeln(' THEN PASS ••• 6.9.6-1, PAGE'); 
writeln(' ELSE FAIL ••• 6.9.6-1, PAGE'); 

end. 

{TEST 6.10-1, CLASS=OEVIANCE} 

This test checks the effect of using a default file not declared in 
the program heading. The compiler deviates if the progriVll 
prints DEVIATES. } 

program t~pl0dl(input); 
begin 

writeln(' DEVIATES ••• ~.10-1, FILE DECLARATION'); 
end. 

{TEST 6.10-2, CLASS=IMPLEMENTATIONDEFINED} 

( This program checks the effect of doing a rewrite on the 
standard file output. The effect is implementation dependent. 

program t6pl0d2(output); 
begin 

rewrite(output); 
writeln(' IMPLEMENTATION DEPENDENT ••• 6.10-2'); 
writeln(' A REWRITE HAS BEEN PERFORMED ON FILE OlJI'PUT'); 

end. 

{TEST 6.10-3, CLASS=OEVIANCE} 

This program checks that the default file output is 
implicitly declared at the progriVll level by attempting to 
redefine it. The file input should be identical, of course. 
The test should not compile. } 

program t6pIOd3(output); 
var 

output: integer; 
begin 

output:=l; 
writeln(' DEVIATES ••• ~.10-3, OUTPUT REDEFINED') 

end. 
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(TEST 6.10-4, CLASS=DEVIANCE} 

This program has no program statement. Some compilers may 
assume the existence of such a statement if none is present. 
The compiler deviates if the program compiles and prints 
DEVIATES. } 

var 
i :integer; 

begin 
i :=5; 
writeln(' DEVIATES ••• ~.10-4, PROGRAM') 

end. 

(TEST li.ll-1, CLASS=IMPLEMENTATIONDEFINED} 

This progriVll checks whether equivalent symbols can be used for 
the standard reference representation. The equivalent symbols 
for comment delimiters are tested. They are implemented if 
the program prints ALTERNATE COMMENT DELIMITERS IMPLEMENTED. } 

program t~pl1dl(output); 
(* Test of alternate comment delimiters *) 
begin 

(* test of alternate comment delimiters. If these delimiters 
are not implemented the compiler will give a syntax error. *) 
writeln(' ALTERNATE COMMENT DELIMITERS IMPLEMENTED ••• 6.11-1'); 

end. 
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{TEST 6.11-2, CLASS=I~PLEMENTATIONDEFINED) 

This program checks whether equivalent symbols can be used for 
the standard reference representation. The equivalent symbols 
for the up-arrow, :, ;, :=, and ( I are tested. The equivalent 
symbols are implemented if the program prints 
EC;UIVALENT SYMBOLS ARE IMPLEMENTED. ) 

program t6plld2(output); 
type 

rec = record 
a,b: integer 

end; 
ptrl=@rec; 
ptr2=Trec; 

var 

The above tloO statements use the equivalent symbols for the 
up-arrow} 

arr:array (. 1 •• 10 .) of integer; 
i % integer; 
r:real; 
s:real; 
j,k,l : integer; 

begin 
j .= 5; 
k %= 6, 
s:=1.0, 
1 := 7 
s:=1.0, 
writeln(' EC;UlVALENT SYMBOLS ARE IMPLEMENTED ••• 6.11-2'), 

end. 

{TEST 6.11-3, CLASS=IMPLEMENTATIONDEFINED) 

This program checks whether equivalent symbols can be used for 
the standard reference representation. The equivalent symbols 
for the arithmetic operators <,>,<=,>=,<> are checked. They 
are implemented if the program prints EC;UlVALENT SYMBOLS ARE 
IMPLEMENTED. } 

program t6plld1(output); 
var 

j ,k,l : integer; 
b : boolean; 

begin 
j :=1; 
k:=2; 
b := j GT k; 
b := j LT k; 
b := j GE k; 
b := j LE k; 
b := j NE k; 
wri teln (. EC;UlVALENT SYMBOLS ARE IMPLEMENTED ••• I). 11-3 • ) ; 

end. 
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THREE SAMPLE VALIDATION REPORTS 
A fourth report came to hand very late in the preparation of this issue, and it is 
also included. } 

Introduction 

In this section we present three samples of Validation Reports on processors. 
Care is needed in the interpretation of these Reports for several reasons. 
Firstly, they are a snapshot in time of the processor concerned; some of the 
reported flaws will be fixed by the maintainers, perhaps even before this is 
printed. Secondly, some processors contain intended extensions, or have an 
interpretation which anticipates a change in the draft Standard in its route 
to finalization. Nevertheless, it is felt that publication of these Reports 
will 

(a) encourage other users to test processors accessible to them 
and publish the results in Pascal News, 

(b) indicate likely portability problem areas, and 

(c) illustrate the t}~e of report which will be meaningful 
to users of Pascal. 

It must be emphasized that these reports are simply of processors which were 
reasonably convenient for us to test. The report on the Burroughs B6700 
compiler originating at th~ University of California is a user's viewpoint 
of an unmodified system. There is no good reason to suspect that the report 
is particularly bad (or particularly good). It is likely to be representa­
tive of the results other users will achieve with their processors. 

The report on the Burroughs B6700/7700 campi ler originat ing at the Uni vers i ty 
of Tasmania is somewhat different. Firstly, it is our own processor, and 
the report is therefore prepared with greater knowledge of what is happening 
(not simply noting a bald failure for unknown reasons as we have had to 
record in other situations). Secondly, and more importantly, it has been 
the prime testbed for the validation suite which has resulted in most of 
the minor faults being fixed as soon as they 'are detected. Consequently, 
only a few of the more difficult areas remain to be reported by the 
Validation Suite. 

The report of the P4 compiler gives an indication of how the portable Pascal 
systems conform to the standard. 

The test runs which led to these reports were carried out by: 

R.A. Freak 
C.D. Keen 

Annotation and analysis were carried out by: 

R.A. Freak 
A.H.J. Sale 
C. D. Keen 

(For the benefit of Pascal users who want to carry out simi lar Val idat ion 
Tests on their processors, we estimate the time required to do this as about 
1-5 man days, depending on familiarity with the processor, turn-around time, 
etc. Fixing the flaws, of course, takes a lot longer). 

o 
() 
-I 
o 
OJ 
IT1 
::0 



B6700 ue 
PASCAL VALIDATION SUITE REPORT 

Pascal Processor Identification 

Computer: Burroughs B6700 

Processor: B6700 Pascal version 2.9.178.008 
(University of California at San Diego compiler) 

Test Conditions 

Tester: R.A. Freak (a user at the University of Tasmania) 

Date: August 1979 

Validation Suite Version: 2.2 

Conformance Tests 

Number of tests passed: 118 

Number of tests failed: 21 (13 basic causes) 

Details of failed tests: 

Test 6.1.5-2 failed because long numbers are not accepted 
by the compiler. 

Tests 6.4.3.2-3, 6.6.3.1-2 and 6.8.2.1-1 failed because 
booleans are not permitted to be used as array indexes. 

Tests 6.4.3.3-1 and 6.4.3.3-3 fail because empty records 
or empty fields are not permitted by the compiler. 

Test 6.4.3.5-1 shows that a file of pointer is not allow­
ed. 

Tests 6.4.3.5-2, 6.6.5.2-3, 6.6.5.2-4, 6.6.5.2-5, 6.9.1-1 
all rail because the implementation of textfiles is non 
standard - particularly the handling of eof and eoZn. 

Test 6.4.3.5-4 indicates that the file output is not 
flushed at the end of a program. 

Test 6.5.1-1 shows that a rile of char' is not permi tted 
in a record. 

Test 6.6.3.1-5 failed because of an inconsistencv in the 
imp] cmentat ion of procedure parameters. . 

Tcst 6.6.5.4-1 failed hec3usc the procedures rack and 
unpack have not heen implemented according to the 
standard. 

Deviance Tests 

Test 6.8.3.5-4 fails because the maximum range of case 
labels is 1000. 

Tests 6.9.4-4 and 6.9.4-7 fail because I/O involving 
reals and booleans is not standard. 

Test 6.9.4-13 fails because; file variable is expected 
in a write statement. 

Test 6.9.4-15 fails because a local file output is used 
for the default file. 

Number of deviations correctly detected: 62 

Number of tests showing true extensions: 5 

Number of tests not detecting erroneous deviations: 28 (11 basic causes) 

Details of extensions: 

Test 6.1.5-6 shows that a lower case e may be used in 
real numbers (e.g. 1.602e-20). 

Test 6.1.7-6 shows that strings can have bounds other 
than 1.. n. 

Test 6.1.7-11 shows that a null string is accepted by 
the compiler. 

Tests 6.8.3.9-9 and 6.8.3.9-14 indicate that a non­
local variable or a global variable may be used for a 
for statement control variable. 

Details of deviations not detected: 

Test 6.1.2-1 shows that the reserved word nil may be 
redefined. 

Tests 6.2.2.4, 6.2.2-9, 6.3-5, 6.3-6, 6.4.1-3 contain 
a scope error which is not detected by the compiler. 

Tests 6.4.5-2, 6.4.5-3, 6.4.5-4, 6.4.5-5 and 6.4.5-13 
i nd icat e that type compat i bil i ty is used with var 
parameters rather than enforcing ident ical types:-

Test (,.6. J-6 shows that a forward procedure declarat ion 
withollt " procedure hody is not detected. 

lest ().6 •• ·S shows that a function without an assign­
ment to the function V:J!IH.' varinhlc in its hlock compiles 
:ll1d runs. 

'Il'~t<~ (l.(\.,) . .:l-2. b.b.71.6-2 and 6.6.3.6-4 show that 
fWh't ion par:nTlC't('rs ;11'(' assignmL'flt compatible. 
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Error handling 

Test 6.6.6.5-3 shows that the funct ion o(d may be 
used with a real parameter. 

Test 6.7.2.2-9 shows that a unary plus sign may he 
used with character operands. 

Tests 6.8.2.4-2, 6.8.2.4-3 and 6.8.2.4-4 show that a 
goto between branches of a statement is permitted. 

Tests 6.8.3.8-2, 6.8.3.8-3, 6.8.3.8-4, 6.8.3.8-5, 
6.8.3.8-16 and 6.8.3.8-19 show thac a for statement 
control variable may be altered during~e execution 
of the for loop. 

Test 6.9.4-9 indicates that a negative field width 
may be used in a write statement. 

Number of errors correctly decected: 18 

Number of errors not detected: 27 (12 basic causes) 

Details of errors not detected 

Tests 6.4.3.3-5, 6.4.3.3-6, 6.4.3.3-7 and 6.4.3.3-8 
indicate that no checking is performed on the tag field 
of variant records. 

Test 6.4.3.3-12 shows that an assignment to an empty 
record is not detected. 

Test 6.4.6-4 indicates that no bounds checking is 
performed on subranges. 

Tests 6.4.6-7 and 6.4.6-8 indicate that no bounds 
checking is performed on set operations. 

Test 6.6.2-6 shows that the use of a function without 
an assignment to the function-value-variable is permitted. 

Tests 6.6.5.2-1, 6.6.5.2-2, 6.6.5.2-6 and 6.6.5.2-7 fail 
because I/O has not been implemented strictly according 
to the standard - particularly the handling of eof and 
eoln. 

Tests 6.6.5.3-3, 6.6.5.3-5 and 6.6.5.3-6 fail because 
no check is performed on the pointer parameter of 
dispose. 

Tests 6.6.5.3-7, 6.6.5.3-8 and 6.6.5.3-9 fail because 
no checks are inserted to check pointers after they have 
been assigned a value using the variant form of new. 

Tests 6.6.6.4-4, 6.6.6.4-5 and 6.6.6.4-7 fail hecause no 
bounds checks are insert('d for the succ, ['Y'erl or eh,' 
funet ions. 

Tests 6.7.2.2-6 and 6.7.2.2-7 fail because integer over­
flow/underflow is not detected. 

Test 6.7.2.4-1 fails because operations on overlapping 
sets arc not detected. 

Tests 6.8 .. 3.9-6 and 6.8.3.9-17 fail because a for 
control variable is not inval id after the execution of 
the for loop. 

Implementationdefined 

Numher of tests run: 15 

Numher of tests incorrectly handled: 

Qual i ty Measurement 

Number of tests run: 

Details of implementation-dependence 

Test 6.4.2.2-7 shows maxint to be 549755813887. 

Tests 6.4.3.4-2 and 6.4.3.4-4 show that all set bounds 
must be positive. A set of char is permitted. 

Test 6.6.6.1-1 shows that no standard functions may be 
used as parameters. 

Test 6.6.6.2-11 details some machine characteristics 
regarding number formats. 

Tests 6.7.2.3-2 and 6.7.2.3-3 show that boolean expres­
sions are fully evaluated. 

Tests 6.8.2.2-1 and 6.8.2.2-2 show that a variable is 
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selected before the expression is evaluated in an assign- u 

ment statement. 

Test 6.9.4-11 details the default field width specifica­
t ions: 10 for integers and booleans. The output format 
for reals fails in test 6.9.4-5. 

Test 6.10-2 indicates that a rewrite on the standard file 
output is permissible. 

Tests 6.11-1, 6.11-2 and 6.11-3 show that the alternative 
comment delimiters have been implemented, as have the 
alternative pointer symbols. No other equivalent symbols 
have heen implemented. 

23 

Number of test s incorrect I y handled: o 

~esults of tests: 
-0 

Test S.2.2-1 shows that identifiers arc not distinguished ~ 
over their whole length; only the first 12 characters I'T1 
are used. 



Test 6.1.3-3 shows the number of significant characters 
in an identifier to be 12. 

Test 6.1.8-4 shows that no warning is given if a valid 
statement or a semicolon is detected in a comment. 

Tests 6.2.1-8, 6.2.1-9 and 6.5.1-2 indicate that large 
lists of declarations may be made in each block. 

An array with an integer indextype is not permitted 
(test 6.4.3.2-4). 

Test 6.4.3.3-9 shows that variant fields of a record 
occupy the same space, using the declared order. 

Test 6.4.3.4-5 (Warshall's algorithm) took 10.497744 
seconds CPU time and 169 bytes on the Burroughs B6700. 

Test 6.6.1-7 shows that procedures cannot be nested 
to a level greater than 8. 

Tests 6.6.6.2-6, 6.6.6.2-7, 6.6.6.2-8, 6.6.6.2-9 and 
6.6.6.2-10 tested the sqrt, atan, exp, sin/cos and In 
functions and ~l tests were completed successfully. 
without any significant errors in the values. 

Test 6.7.2.2-4 shows that div and mod have been 
implemented consistently. :mod returns the remainder 
of di v. 

Test 6.8.3.5-2 shows that case constants do not have 
to be of the same type as the case-index, if the case­
index is a subrange, but the constants must be compat­
ible with the case-index. 

Test 6.8.3.5-8 shows that a large case statement (>256 
selections) is permissible. 

Test 6.8.3.9-18 indicates that range checking is always 
used in a case statement after a for statement to check 
the for variable. 

Tests 6.8.3.9-20 and 6.8.3.10-7 indicate that for and 
with statements may be nested to a depth greater-than 
15. 

Test 6.9.4-10 shows that file buffers arc flushed at 
the end of the program. 

Test 6.9.4-14 indicates that recursive I/O is permitted, 
using the same file. 

Extensions 

Number of tests run: 

Details of test: 

Test 6.8.3.5-14 shows that the ctheY'1Jise clause in a 
case statement has not been implemented. However, a 
construct using an ELSE: label has been implemented. 
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B6700-Tas 
PASCAL VALIDATION SUITE REPORT 

Pascal Processor Identification 

Computer: 

Pro~essor: 

Test Conditions 

Tester: 

Date: 

Burroughs B6700 

B6700 Pascal version 2.9.001 
(University of Tasmania compiler) 

R.A. Freak (implementation/maintenance team member) 

August 1979 

Validation Suite Version: 2.2 

Conformance Tests 

Number of tests passed: 117 

Number of tests failed: 22 

Deviance Test 

Details of failed tests: 

Most of the failed tests fall into two categories - the 
B6700 Pascal I/O is non-standard and the passing of proce­
dure/function parameters has not been implemented. 

Tests 6.4.3.1-3,6.4.3.5-1,6.4.3.5-2,6.4.3.5-3,6.5.1-1, 
6.5.3.4-1, 6.6.5.2-3, 6.6.5.2-4, 6.6.5.2-5, 6.9.1-1, 6.9.2-2, 
6.9.3-1, 6.9.4-3, 6.9.4-4, 6.9.4-7, 6.9.4-15, all fail 
because text has not been predefined, or the eo! action or 
output for~at is not strictly standard-conforming. 

Tests 6.6.3.1-3, 6.6.3.1-5, 6.6.3.4-1,.6.6.3.4-2 and 
6.6.3.5-1 fail because the passing of procedure/function 
parameters has not yet been implemented. 

Test 6.4.3.3-1 fails because an empty record containing a 
semi-colon produces a syntax error. 

Number of deviations correctly detected: 71 

Number of tests showing true extensions: 5 

Number of tests not detecting erroneous deviations: 13 (5 basic causes) 

Number of tests failed: 6 (2 basic causes) 

Error Handl ing 

Details of extensions: 

rest 6.1.5-6 shows that the lower case e may be used in 
real numhers (for example 1.602e-20). 

Test 6.6.2-5 shows that a function without an assignment 
to the function variable in its block compiles - the 
erl'or is detected at run time as an unini tial ized value. 

Test 6.9.3-8 shows that integers may be written using 
real formats. 

Test 6.10-1 shows that the file parameters in the program 
heading are ignored in B6700 ·Pascal. 

Test 6.10-3 shows that the file output may be redefined 
at the program level. 

Details of deviations not detected: 

Test 6.1.2-1 shows that nil may be redefined. 

Tests 6.2.2-4, 6.3-6 and 6.4.1-3 show that a common scope 
error was not detected by the compiler. 

Tests 6.4.5-2, 6.4.5-3, 6.4.5-4, 6.4;5-5 and 6.4.5-13 
indicate that type compatibility is used with var parameter 
elemen!s rather than enforcing identical types. 

Tests 6.8.2.4-2, 6.8.2.4-3 and 6.8.2.4-4 show that a .goto 
between branches of a statement is permitted. 

Test 6.9.4-9 shows that integers may be written even though 
the field width is too small, but the format used is non­
standard. 
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Details of failed tests: t5 ...... 
Tests 6.6.3.5-2, 6.6.3.6-2, 6.6.3.6-3, 6.6.3.6-4 and 6.6.3.6-5~ 
fail because procedure/function parameters have not been 
implemented. 

Test 6.9.4-15 fails because text has not been defined. 

Numher of errors correct I y detected: 22 

Number of errors not detected: 23 (6 basic causes) 

Details of errors not detected: The errors not detected 
fall into a numbar of categories: 

Tests 6.4.3.3-5, 6.4.3.3-6, 6.4.3.3-7 and 6.4.3.3-8 
indicate that no checking is performed on the tag field 
of variant records. 

An assignment to an empty record is not detected in test "U 
h.4.3.3-12. )::> 
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Tests 6.4.6-4, 6.4.6-5, 6.4.6-7, 6.4.6-8, 6.5.3.2-1 
6.6.6.4-7 and 6.7.2.4-1 indicate that no bounds checking 
is performed on array subscripts, subranges, set operations 
or the CHR function. 

Tests 6.6.5.2-1, 6.6.5.2-2, 6.6.5.2-6 and 6.6.5.2-7 fail 
because I/O has not been implemented strictly according 
to the standard. 

Tests 6.6.5.3-3, 6.6.5.3-4, 6.6.5.3-5 and 6.6.5.3-6 fail 
because dispose always returns a nil pointer in B6700 
Pascal and no check is performed on the pointer parameter. 

Tests 6.6.5.3-7, 6.6.5.3-8 and 6.6.5.3-9 fail because no 
checks are inserted to check pointers after they have been 
assigned a value using the variant form of new. 

Implementationdefined 

Number of tests run: 15 

Number of tests incorrectly handled: 

Details of implementation-dependence: 

Test 6.4.2.2-7 shows maxint to be 549755813887. 

Tests 6.4.3.4-2 and 6.4.3.4-4 show that the set bounds 
are 0 and 47. A set of char is not permitted. 

Test 6.6.6.2-11 details some machine characteristics 
regarding number formats. 

Tests 6.7.2.3-2 and 6.7.2.3-3 show that boolean expres­
sions are fully evaluated. 

Tests 6.8.2.2-1 and 6.8.2.2-2 show that a variable is 
selected before the expression is evaluated in an assign­
ment statement. 

Tests 6.9.4-5 and 6.9.4-11 show that the default size for 
an exponent field on output is 2; for a real number it is 
15 and the size varies for integers and booleans according 
to the value being written. 

Test 6.10-2 indicates that a rewrite on the standard file 
output is permissible. 

Tests 6.11-1, 6.11-2 and 6.11-3 show that the alternative 
comment delimiters have been implemented, as have the 
alternative pointer symbols. No other equivalent symbols 
have been implemented. 

Test 6.6.6.1-1 fails because function parameters have not 
been implemented, and therefore standard funct ions cannot 
be used as procedure/function parameters. 

9uality Measurement 

Number of tests run 23 

Number of tests incorrectly handled o 

Results of tests: 

Test 5.2.2-1 shows that identifiers are distinguished 
over their whole length. 

Test 6.1. 3-3 shows that more than 20 significant 
characters may appear in an identifier, in fact, the 
number of characters in a line is allowed. 

A warning is produced if a semicolon is detected in a 
comment (test 6.1.8-4). 

Tests 6.2.1-8, 6.2.1-9 and 6.5.1-2 indicate that large 
lists of declarations may be made in each block. 

Tests 6.6.1-7, 6.8.3.9-20 and 6.8.3.10-7 show that 
procedures, for statements and with statements may each 
be nested to a depth greater than 15. 

An array with an integer indextype is not permi tted 
(test 6.4.3.2-4). 

Test 6.4.3.3-9 shows that variant fields of a record 
occupy the same space, using the declared order. 

Test 6.4.3.4-5 (Warshall's algorithm) took 0.816461 
sees r"fl ann 143 bytes on the Burroughs B6700. 

Tests 6.6.6.2-6, 6.6.6.2-7, 6.6.6.2-8, 6.6.6.2-9, 
and 6.6.6.2-10, tested the sqrt, atan, exp, sin/cos and 
In functions and all tests were completed successfully. 
without any significant errors in the values. 

Test 6.7.2.2-4 shows that div has been implemented 
consistently for negative operands, returning trunc. 
mod returns the remainder of di v. 

Tests 6.8.3.5-2 shows that case constants do not have to 
be of the same type as the case-index, if the case-index 
is a subrange, but the constants must be compatible with 
the case-index. 

Test 6.8.3.5-8 shows that a large case statement (>256 
selections) is permissible. 

Test 6.8.3.9-18 indicates that range checking is always 
used in a case statement after a for statement to check 
t he for variab Ie. 

Test (,.9.4 -1 0 shows that fi 1 e buffers are flushed at the 
end of a block but test 6.9.3-14 indicates that recursive 
I/O using the same file may produce unexpected results. 

o 
n 
-I 
o 
CAl 
ITl 
;0 



Extensions 

Number of tests run 

Test 6.8.3.5-14 shows that the ctheI"w'-ise clause in a 
ease statement has been implemented according to the 
accepted convention. 

B6700 Pascal - Future Plans and Commentary on Results 

The Validation Suite has shown up a numb"r of flaws in the Tasmania 
B6700 compiler, as documented in the pr"ceding report. We expect that 
other compilers will typically fare worse in the number of different 
flaws detected because we have had the benefit of experience (and 
fixing bugs) as we were developing the suite. This brief document out­
lines what we expect to do about them. 

(1) Minor Flaws 

Some of the reported flaws are easy to fix, and have survived to be 
reported to you only by an oversight, or because the relevant test has 
only recently been added to the suite. Examples are semicolons in empty 
records, and incorrect Val' parameter typing. These will be fixed as 
soon as possible, and probably hefore this document is released. 

(2) Substantial flaws 

Two major flaws have survived because they require a reasonable amount 
of work to repair. These are the deviations of the i/o system, which 
seem to indicate a revision of the i/o run-time system, and procedure 
and function parameters which could not have been implemented until 
the draft standard solution was published due to the insecurities in 
the original version. These are under revision, and will be fixed 
shortly. Procedure and funet ion parameters part ieularly should not 
take long. 

(3) Long-term and medium-term improvements 

In the long term, we plan to implement techniques which we have evolved 
or borrowed for improving the security of Pascal in our compiler, such as 
checking bounds efficiently outside the B6700 hardware checks, providing 
correct scoping checks, checking the validity of goto-statements, etc. 

August 1979 

R.A. Freak & A.H.J. Sale 
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CONFORMANCE TEST.'3 

Number of tests attempted: 13'1 

Number of tests passed: 122 

Number of tests failed: 15 (13 causes) 
Invalid tests disco~ered: 2 

6.1.8-3 Comment delimiters are not required to be pairwise matching; this 

makes {ThiS part of the scanner looks for a *) deuimiter} a disallowed 
comment. 

6.2.3-3 Pointer scope is not handled correctly, so that correct programs 
fail to compile. 

6.2.3-8 ASSignment to function-identifier from within nested procedure or 

function generates .bad code. 

6.4.8.31 Empty record types with semicolons and empty case variants are 
not permitted. 

6.4.8.5-2 and 8 An unknown interaction between RSToY I/O on temporary files 

and the implementation of the run-time support. 

6.4.5-9 Equal compatible sets of different basetypes do not compare equal. 

(Pasca1-1 scales the basetype to force a representation of bit 0 on the 

lowerbound, gi~ing errors in comparisons as shifts are not inserted to 

compensate. Also set of char is implemented as set of 'w' .• '~' (64 chars),) 

6.6.3.1-5 and 6.6.8.4-2 Only J&W procedural parameters allowed, not 

the N462 ~ersion3. The second test is relevant to the feature actually 

implemented, but has not been run with mOdifications. 

6.6.5.3-8 Does not check eof on an empty temporary file. 
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6.6.5.4-1 Pack and unpack not implemented. 

6.8.:::.1-1 Empty field specifications not allowed in record declarations. 

6.9-1 Eoln and eof not correct: relation between J"~TS and implementation 

causes unknown fault. 

6.9.2-3 Conversions on reading real numbers are not identical to the 

conversions performed by the compiler. 

6.9.4-7 Writing boolean values is incorrectly right-Justijied. (ARJS 

com~ents that the new drajt may change this or tighten up wording.) 

DEVIANCE' TESTS 

Number of tests attempted: 95 

Number of extensi ons: 2 (as stated by B. smith) 

Number of deviations: 41 (25 causes) 

6.1.5-4 Allows real number constants without digits ajter point. 

6.1.7-5 and 6.9.4-12 Packed is ignored so that packed array oj char is 

identical to array of char, and similarly with other structures. 

6.1.7-6 and -7 The reqUirements to be a string-type are not checked, allowing 

deviant programs to execute. 

~ The requirements to be a string-type are not checked, together with 

an obvious error, allows erroneous values to be given to a type. 

6.1.7-11 Allows empty string: ie " is equivalent to packed arraY[l •• O] 
oj char. 

~ Incorect scope allows incorrect program to compile. 

~ Invalid program executes with (a) function whose identijier is 

inaccessible and (b) another junction has an attempted assignment outside 

its bloch. 

6.2.2-9 A junction-identifier may be assigned to outside its block. 

6 .. ~-.?, -.'1, -4, -5. 6.7.2.2-9 Signed characters, strings and enumerated t!J!pes 

are allowed. 

6.4.3.1-1 Allows pached scalars, subranges, ie not restricted to structures. 

6.4.3.1-2 Allows "packed" type-identijier. 

6.4.2.2-5 String types are allowed to have non-integer subrange indextypes. 

6.4.2.4-2 Set oj real erroneously not detected. 

6.4.5-2 Val' parameters which are compatible but not identical are allowed. 

6.4.5-.7 and -13 Non-identical array types allowed as val' parameters. 

~ Non-identical pointer types allowed as val' parameters. 

6.4.6-10. 11 and -1::: Compile3 file a.9signment as de3criptor copy, c.n~ 

::;irnilarly jor record:J containing file cor,:ponent.c;. 

6.6.2-5 .Allow:; junction definitions without any as.9ign.",ent to function­

iden tifi er. 

6.8.2.·1-2. -2 and -4 Allows goto statement.9 to transfer into structured 

statement cOlC.ponents. 

6.8 •. ~_9-~. _.1, -4 and -16 Any assignment to a jor-contro]-v:J.riable is 

a~lowed inside the controlled statement, an~ it in fact ch;;n::es the value. 

6~f?,~?9-9! 7:-1 and -.11 A1.lolJJ':; a jor-contral-variable to he pro,r;ra.:m-glo!if!J, 

nqn-local, or a var parameter. 

6;8 • .7 •. 9-19 Two loops uc;ing ,qame variable interact to produce infini te 

loop construction, and other insecuritie.s. 

6.10-1 Ignore progra~ parameters, allowing use oj external file not stated. 

6.10-3 The files input and output are not implici tly declared at the 

program level, but at a lexically enclosing level. 

6.10-4 The en tire program head ing, including the re.9crved word proeron., 

may be omi tted. 

Claimed Extensions: 

6.7.2.3-4 And, or and not are overloaded to be a represcntatior.-dppendent 

set of operators on integer type. 

6.9.4--9 Negative jie1d widths in writes of integers produces octal 

interpretation in field of abs(width). 

ERRORHAlWLING .TESTS 

Number oj tests attempted: 48 

Number of errors detected: 11 (9 causes) 

Number of tests jailed: 2 

Tests failed: 

6.4.3.3-12 Crash at run-time due to empty record-jield. 

6.6.5.2-2 Relation between RS'TS' I/O and. implementation run-tt?::e ",,,,aport. 

Errors detected: 

6.4.n-6, 6.5.3.2-1 Assignment comp:rtibility: indextypc Vn subscrint va)ue. 

6.6.5.21 Put not allowed ij eoj jalse. 

6.6.6.2-4 1n(0.0) or In(negative) 

6.6.6.:::-5 sqrt(negativeJ, but continues execution!! 

n.6.6.2 2 trunc(largerea1) 

6.6.6.2 3 round(largereal) 
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6.7.2.2-3, -8 Div and mod by 0, but continues execution!! 

6.9.2-4 Read of textfile, but cMrs do not repre.gent integer value, 

6.9.2-5 Read of textfile, but cMrs do not represent rea1 value. 

E'rrors not detected: 

(he oj undejined values. 

Variant undefinition. 

All as.9ignmcnt compatibility except indextype in arrays, 

Nil or undefined pointer dereferencing. 

Undefined function result. 

File buffer aliasing and use of file. 

Dispose of nil or undejined pointer value, 

Dispose of variable currently var parameter or with aliased. 

.fn.;r..amic variant record used in eXpres.9ion or assignment. 

Succ or pred of limiting value in type. 

Chr of very large integer, 

Overflow of integer type, 

Assignment compatibility with overlapping sets, 

Case expression with no matching label (falls through). 

Use of for-control-variable after loop termination. 

Nested loops using same control-variable. 

IAfPLEL/ElIJ'ATION DEFINED TESTS 

Mcxint = 32767. 

Set of char not implemented, but taken as equivalent to set of I~/ •• /~/. 

Set limits are 0 •• 63. 

Standard functions not allowed as functional parameters. 

Real representation hafJ 24-bit mantissa, round3 on arithmetic, 

eps~.96e-8; xmin=2.93e-39; xmax=1.70e+38. 

FUll evaluation of boolean expressions. 

Selection then evaluation in a[i] := expo 

Evaluation then dereferencing in pf := expo 

Writes two exponent digits in real numbers. 

DefaUlt field widths integer 7 

boolean 5 

real 13 

Rewrite permitted on output. 

Both com~ent delimiters allowed, no others 

Ran 16 implementation-defined tests successfUlly. 

QUAII'IY Tf.Sl'S 

Numb8r of tests attempted: 24 

Numb~r of test,~ failed: 3 

Test,~ fa; 1 cd: 

6.2.1-9 Corr.piler loops when presented with pro,r;ram with 50 labe?s. 

6.6.6.2-9 Compiler refuses to compile a real expression in sin,lcos test 

due to "lack of r(!,gisiers". 

6.8.3.9-20 Compiler crashes after compiling 11 nested for-loops. 

Qt;'a.litv measurement.9: 

5.2.:~1, 6.1.:1-:1 Any length identifiers a~llowed; dlsallo1!J8 all mis-spelling". 

~ Unclosed comments awal10w tp-xt without trace • 

6.;;.~1-8 Allowable number of typea ~ 50. 

6.4.3 .. 'L4 Array[integer] diagnosed but mesaa,rre not pocd. 

6.4.:3 .. 9-9 Reco,.d fielda a.llocated representation space in ceclaration order. 

6.4.:3.4-5 lYarshall's algoritlun timing/space teat not yet run. 

6.5.1-2 Allowable number of variable dec~larations ~ 100. 

6.6.1-7 Allowable number of nested proced"res must be ~ 10. 

6.6.6.2-6, 7, -8 and -9 Quality teata on sgrt, arctan, ex." and 1n carried 

out. Some minor incDnsistencies. 

6 .. 7.P.P-4 Mod inconsistently implemented for negative operanr7s. 

6.8 . .7./;5-2 No warnings for imposnible ca:]e clauses. 

6.2 .. '1.5-8 Allowable number of case-constants ~ 256. 

6 .. 5.3.9-18 Undefined (out-of-range) values of case expressions are pos"ib1e 

and are undetected but do no violent dallUlge. 

6.8 .. '1.10-7 Allowable number of nested with-statern.ents mU3t be ,,; 3. 

6 .. 9.4-10 TextfUe without eol at end in still printed. 

6.9.1-11 Recursive I/O allowed on acme file, and atill worka. 
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Pascal'P4 on B6700 at las 
PASCAL VALIDATION SUITE REPORT 

Pascal Processor Identification: 

Computer: 

Processor: 

Test Conditions: 

Tester: 

Date: 

Burroughs B6700 

Pascal-P4 compiler received from Sydney, (March 1979) 
updated as described below. 

The Pascal-P4 compiler was compiled with the B6700 Pascal 
version 2.9.001 (university of Tasmania) compiler. 

The Pascal-P4 interpreter was compiled with the B6700 Pascal 
version 2.9.178.008 (UCSD) compiler. 

C.D. Keen 

August 1979 

Validation Suite: Version 2.2 

Details of Update to Compiler 

The original P4 compiler was updated to the level described in the Pascal 
Newsletter, 13 (Dec 1978). 

The compiler and interpreter were both reformatted into 72 character lines. 

The declaration of the file 'PRR' was included in the compiler. 

The maximum length of constant strings, 'STRGLGTII' was increased to 60 
in both the compiler and interpreter. 

The compiler was extended to accept both upper and lower case identifiers, 
with conversion to all upper case characters in 'INSYMBOL'. 

The compiler was extended to recognise the alternative form of comment 
delimi ters: '{ .•• }'. 

The sizes of the integer, real and set constant tables, and the bounds 
table in the interpreter were extended to 100 words each. 

During the processing of the validation suite the following errors in 
the compiler were corrected: 

a) In the procedure 'GEN2T' the field width of bounds variables was increased. 

Replace: 

by: 

WRITELN(PRR,FPl:3+0RD(ABS(FPl»99)*S,FP2:8); 

WRITELN(PRR,FPl:14,FP2:14); 

b) The assignment 'FSP:= LSP' near the end of the procedure 'TYP' 
causes an error if 'LSP' is undefined. This can occur if the type 
commences with 'packed', but does not have the subsequent symbol 
in 'TYPEDELS'. 

Replace: 

by: 

ERROR(IO); SKIP(FSYS+TYPEDELS); 

ERROR(lO); SKIP(FSYS+TYPEDELS); LSP := nil 

c) Fix number 17, proposed by Jim Miner (PN, Feb 1978, p71) to prevent 
comparisons of arrays and records within the procedure 'EXPRESSION' 
can result in 'TYPIND' not being defined. This also prevents 
comparisons of strings. 

Replace: 

by: 

Replace: 

by: 

if not STRING(LATTR. TYPTR) 

and (LOP in [LTOP,LEOP,GTOP,GEOP]) then 

ERROR( 131) ; 

ERROR(134) ; 

if not STRING (LATTR. TYPTR) then ERROR(134); 

TYPIND := 'M'; 

ERROR(134); 

ERROR(134); TYPIND:= 'M'; 

d) If the bounds of a for statement are not parsed correctly then the 
name of the label a~he commencement of the for statement will not be 
defined. This causes the generation of a jump~ this label to crash at: 

• .• GENUJPXJP ( .• ,LADDR); ..• 

TO'ensure that 'IADDR' is defined, even when syntax errors occur in 
'FORSTATI;MENT', insert the following statement at the commencement of 
the body of that procedure: 

LADDR := INTLABEL + 1; 

Conformance Tests: 

Number of tests passed: 93 

Number of tests failed: 46 (22 basic causes) 

Details of failed tests: 

Test 6.1.2-3 fails because only the first 8 characters of an identifier 
are significant, and not the identifier's actual length. 

Test 6.1.7-2 fails because the maximum length of strings is restricted. 

Test 6.2.2-3 fails because the domain of a pointer type tT is not permitted 
to have its defining occurrence anywhere in the type-declaration-part in 
which it occurs. 

Test 6.2.2-8 fails because assignment is not permitted to a function 
identifier at a lower level than the level at which the function- is 
declared. 

Tests 6.4.2.2-2, 6.7.2.2-5 and 6.8.3.9-7 fail because 'maxint' is not 
predeclared. 

Tests 6.4.3.1-3, 6.4.3.5-1, 6.5.1-1 and 6.5.3.4-1 fail because declarations 
of files are not permitted. 

Test 6.4.3.2-3 fails because the character set differed between the 
compiler and interpreter, so that integer checks on subranges of char 
are invalid. 

Test 6.4.3.3-1 fails because variant parts without tag fields are not 
permitted. 

Tcst 6.4.3.3-1 fails because a record containing only a semicolon produces 
a syntax error. 
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Tests 6.4.3.5-2, 6.6.3.1-3 and 6.9.4-15 could not be completed because 
'text' is not predeclared. 

Tests 6.4.3.5-3, 6.6.3.1-3, 6.6.5.2-3, 6.6.5.2-4, 6.6.5.2-5. 6.9.1-1, 
6.9.2-1, 6.9.2-2, 6.9.2-3, 6.9.3-1, 6.9.4-1, 6.9.4-2, 6.9.4-3, 6.9.4-4, 
6.9.4-6, 6.9.4-7 and 6.9.5-1 could not be completed because 'reset' and 
'rewrite' are not implemented. 

Test 6.4.3.5-4 fails because the output line is not flushed at the program's 
completion. This is not explicitly performed by the interpreter, but is 
dependent on the processor used to compile the interpreter. 

Tests 6.6.3.1-5, 6.6.3.4-1, 6.6.3.4-2 and 6.6.3.5-1 could not be completed 
because procedure and function. parameters are not permitted. 

Test 6.6.5.3-2 could not be completed because 'dispose' is not permitted. 

Test 6.6.5.4-1 could not be completed because 'pack' and 'unpack' are not 
implemented. 

Test 6.6.6.3-1 could not be completed because 'round' is not permitted. 

Test 6.8.2.1-1 could not be completed because the implementation of scalar 
types is dependent on the processor which compiled the interpreter, and the 
UCSD B6700 Pascal compiler does not correctly implement operations on 
boolean variables. (hot is implemented as one's complement) 

Test 6.8.2.4-1 fails because nonlocal goto's are not permitted. 

Test 6.8.3.5-4 fails because the maximum range of case labL-ls is 1000. (CIXMAX) 

Test 6.8.3.9-1 fails because the assignment to a control variable in a for 
loop precedes the evaluation of the second expression in the for statement. 

Test 6.9.4-7 fails because the writing of boolean variables to text fi les 
is not implemented. 

Test 6.9.6-1 fails because 'page' is not permitted. 

Deviance Tests 

Number. of deviations correctly detected: 

Number of tests showing true extensions: 

Number of tests not detecting erroneous deviations: 

Number of tests failed: 

Details of extensions: 

52 

4 

25 (13 basic causes) 

12 (6 basic causes) 

Tests 6.8.3.9-9, 6.8.3.9-14 and 6.8.3.9-19 show that a for control variable 
can be globally declared. 

Test 6.10-1 shows that file parameters in the program heading are ignored. 

Details of deviations not detected: 

Test 6.1.2-1 shows that 'nil' is a predeclared identifier, rather than a 
reserved word. 

Tests 6.1.7-6 and 6.4.3.2-5 show that the index bounds of a string are not 
restricted to 1 .. n. 

Tests 6.1.7-7 and 6.1.7-8 show that strings are permitted to be an array of a 
sub range of char. 

Test, 6.2.2-4, 6.3-6 and 6.4.1-3 show that common scope errors "re not 
detected. 

Tests 6.3-5 and 6.7.2.2-9 show that a signed string is permitted as a factor. 

Tests 6.4.5-2, 6.4.5-3, 6.4.5-4, 6.4.5-5 and 6.4.5-13 show that type 
compatibility is used with var parameters, rather than enforcing identical 
types. 

Test 6.6.2-5 shows that no check is made to ensure that an assignment to a 
function identifier exists in the code of that function. 

Test 6.6.6.4-6 shows that 'suce' and 'pred' can be applied to real arguments. 

Tests 6.8.2.4-2 and 6.8.2.4-3 show that a goto is permitted between branches 
of an if or case statement. ----

Tests 6.8.3.9-2, 6.8.3.9-3 and 6.8.3.9-4 show that an assignment to a for 
control variable is permitted within a loop. 

Test 6.9.4-9 shows that an output field width can be negative. 

Test 6.10-3 shows that 'output' can be redefined at the program level, and 
yet still exist as a file. 

Test 6.10-4 shows that a program heading is not required. 

Details of failed tests: 

Tests 6.1.7-5 and 6.9.4-12 fail because the reserved word packed is ignored. 

Tests 6.4.6-11 and 6.4.6-12 fail because declarations of files are not 
permitted. 

Test 6.8.3.9-16 fails because 'reset' and 're"rite' are not implemented. 

Test 6.6.1-6 fails because no check is made to ensure that forward declared 
procedures and funLtions are actually present. 

Tests 6.6.3.5-2, 6.6.3.6-2, 6.6.3.6-3, 6.6.3.6-4 and 6.6.3.6-5 fail because 
procedure and i'unction parameters are not permitted. 

Test 6.6,6.3-4 fails because 'round' is not permitted. 

Error Handling 

Number o'f errors correct ly detected: 13 

Number of errors not detected: 33 (16 basic causes) 

Details of errors not detected: 

Test 6.2.1-7 shows that variables are not preset to 'undefined' at 
interpretation time. 

Tests 6.4.3.3-5 and 6.4.3.3-6 indicate that no runtime checks are performed 
on the tag field of variant records. 

Tests 6.4.3.3-7 and 6.4.3.3-8 could not be completed because variant records 
without tag fields are not permitted. 

Tests 6.4.6-7 and 6.4.6-8 show that the determination of compatibility 
between set types is incorrect. 
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Test 6.6.2-6 shows that the use of a function without assignment to the 
function-value-variable is permitted. 

Tests 6.6.5.2-1, 6.6.5.2-2, 6.6.5.2-6, 6.9.2-4 and 6.9.2-5 could not be 
completed because 'reset' and 'rewrite' are not implemented. 

Test 6.6.5.2-7 could not be completed because declarations of files are 
not permitted. 

Tests 6.6.5.3-3., 6.6.5..3-4, 6.6.5.3-5 and 6.6.5.3-6 could not be completed 
because 'dispose' is not permitted. 

Tests 6.6.5.3-7, 6.6.5.3-8 and 6.6.5.3-9 fail because no checks are made on 
pointer variables after they have been assigned a value using the variant 
of 'new'. 

Tests 6.6.6.2-4, 6.6.6.2-5 and 6.7.2.2-3 show that no explicit checks are 
made by the interpreter for invalid arguments to 'alog', 'sqrt', 'I', 
div and mod. 

Test 6.6.6.3-2 shows that no check is made to ensure that the result of a call 
to 'trunc' is in the range -maxint •• maxint. 

Test 6.6.6.3-3 could not be completed because 'round' is not permitted. 

Tests 6.7.2.2-6 and 6.7.2.2-7 could not be completed bec~use 'maxint' is 
not predeclared. 

Test 6.7.2.4-1 fails because operations on overlapping sets are not detected. 

Tests 6.8.3.9-5 and 6.8.3.9-6 show that the use of a for control variable 
immediately after the loop termination is not prevented: 

Test 6.8.3.9-17 shows that two nested for statements with the same control 
variable are permitted. 

Implementation defined 

Number of tests run: 15 

Number of tests incorrectly handled: 9 (5 basic causes) 

Details of implementation-dependence: 

Only implementation details fixed in the compiler are considered, and not 
details dependent on the processor which compiled the interpreter. 

Test 6.4.2.2-7 shows that 'maxint' is not predeclared. 

Tests 6.4.3.4-2 and 6.4.3.4-4 show that the maximum permitted range of set 
values is 0 .. 47. This is the minimum required to parse the P4 compi! er. 

Test 6.6.6.1-1 could not be completed because procedure and function 
parameters are not !lermi t ted. 

Tests 6.7.2.3-2 and 6.7.2.3-3 show that boolean expressions are fully 
evaluated. 

Tests 6.8.2.2-1 and 6.8.2.2-2 show that a variable is selected before the 
expression is evaluated in an assignment statement. 

Tests 6.9.4-5, 6.9.4-11 and 6.10-2 could not be completed because 'reset' 
and 'rewrite' are not implemented. The default field width sped fications 
are: 10 for integers, 20 for reals (floating point notat ion only) and 
1 for characters. 

Tests 6.11-1, 6.11-2 and 6.11-3 show that no alternative symbols h:tve been 
implemented. 

Quality Measurement 

Number of tests run: 23 

Number of tests incorrectly handled: 11 

Results of tests: 

Test 5.2.2-1 shows that only the first 8 characters of an identifier are 
significant. 

Test 6.1.8-4 shows that no warning is given of semicolons within comments. 

Tests 6.2.1-8,6.2.1-9 and 6.5.1-2 indicate that long lists of declarations 
can be made in each block, depending on the maximum extent of the heap in 
the compiler. 

Test 6.4.3.2-4 shows that an array with 'integer' index type is not permitted. 

Test 6.4.3.3-9 shows that variant fields of a record occupy the same space, 
using 'reverse correlation'. 

Test 6.4.3.4-5 (Warshall's algorithm) took 172.530 seconds CPU interpretation 
time. (cf. 10.498 seconds CPU execution with UCSD B6700 compiler) 

Test 6.6.l-7'shows that the maximum depth of procedure nesting is 10. (MAXLEVEL) 

Tests 6.6.6.2-6,6.6.6.2-7,6.6.6.2-8, 6.6.6.2-9, 6.6.6.2-10 and 6.7.2.2-4 
are only relevant to the implementation of 'sqrt','atan' ,'exp' ,'sin' ,'cos', 
'In', div and mod in the processor which compiled the interpreter. 

Test 6.8.3.5-2 shows that case constants must be compatible with the 
index, but do not have to be of the same type if the case index is a 

~ 
subrange. a 

Test 6.8.3.5-8 shows that a large ~ statement is permitted. 

Test 6.8.3.9-18 shows that a range check is performed in a case statement 
after a for statement to check the value of the for control variable. 

Test 6.8.3.9-20 and 6.8.3.10-7 show that for and with statements can be 
nested to a depth exceeding 15. 

Test 6.9.4-10 shows that the flushing of the output line buffer depends on 
the processor which compiled the interpreter. 

Test 6.9.4-14 shows that recursive I/O is permitted, using the same file. 

Extensions 

Number of tests run: 

Details .of test: 

Test 6.8.3.5-14 shows that no extensions have been made to the standard 
syntax of the case statement. 
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POLICY: PASCAL USER'S GROUP (79/09/01) 

Purposes: Pascal User's Group (PUG) tries to promote the use of the programming 
language Pascal as well as the ideas behind Pasca) through the vehicle 
of Pascal News. PUG is intentionally designed to be non-political, and 
as such, it is not an Itentityll which can take stands on issues or 
support causes or other efforts however well-intentioned. Informality 
is our guiding principle; there are no officers or meetings of PUG. 

The increasing availability of Pascal makes it a viable alternative for 
software production and justifies its further use. We all strive to 
make using Pascal a respectable activity. 

Membership: Anyone can join PUG: particularly the Pascal user, teacher, maintainer, 
implementor, distributor, or just plain fan. Memberships from libraries 
are also encouraged. 

See the ALL-PURPOSE COUPON for details. 

FACTS ABOUT Pascal, THE PROGRAMMING LANGUAGE: 

Pascal is a small, practical, and general purpose (but not all-purpose) 
programming language possessing algorithmic and data structures to aid 
systematic programming. Pascal was intended to be easy to learn and 
read by humans, and efficient to translate by computers. 
Pascal has met these design goals and is being used quite widely and 
successfully for: 

* teaching programming concepts 
* developing reliable IIproduction" software 
* implementing software efficiently on today's machines 
* writing portable software 

Pascal is a leading language in computer science today and is being 
used increasingly in the world's computing industry to save energy and 
resources and increase productivity. 

Pascal implementations exist for more than 62 different computer systems, 
and the number increases every month. The Implementation Notes section 
of Pascal News describes how to obtain them. 

The standard reference and tutorial manual for Pascal is: 

Pascal - User Manual and Report (Second, study edition) 
by Kathleen Jensen and Niklaus Wirth 
Springer-Verlag Publishers: New York, Heidelberg, Berlin 
1978 (corrected printing), 167 pages, paperback, $7.90. 

Introductory textbooks about Pascal are described in the Here and There 
Books section of Pascal News. 

The programming language Pascal was named after the mathematician and 
religious fanatic Blaise Pascal (1623-1662). Pascal is not an acronym. 

Pascal User's Group is each individual member's group. We currently have more than 
3357 active members in more than 41 countries. This year Pascal News ;s 
averaging more than 120 pages per issue. 
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