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A P R O G R A M TO C O U N T O P E R A T O R S A N D O P E R A N D S FOR A N S I - F O R T R A N M O D U L E S 

K a r l J . O t t e n s t e i n 

C o m p u t e r S c i e n c e s D e p a r t m e n t 
P u r d u e U n i v e r s i t y 

W e s t L a f a y e t t e , I n d i a n a 4 7 9 0 7 

C S D - T R 196 

June 1 9 7 6 

T h i s p a p e r d e s c r i b e s a p r o g r a m w h i c h s c a n s an a r b i t r a r y 
n u m b e r of A N S I - F O R T R A N m o d u l e s , c o u n t i n g the b a s i c s o f t w a r e 
s c i e n c e p a r a m e t e r s [ H a l s t e a d 1 9 7 2 ] f o r e a c h m o d u l e . T h e r e 
is no s y n t a x c h e c k i n g code in t h e a n a l y z e r s i n c e c o n f o r m a n c e 
to the A N S I s t a n d a r d is e a s i l y v e r i f i e d b y e x i s t i n g com-
p i l e r s . It is e s s e n t i a l , t h e r e f o r e , t h a t a l l i n p u t f o l l o w 
the s t a n d a r d f o r a c c u r a t e r e s u l t s . M o s t of the a n a l y z e r 
i t s e l f is w r i t t e n in A N S I - F O R T R A N , a l l o w i n g n o t o n l y p o r t a -
b i l i t y , b u t a l s o the a b i l i t y to r u n the p r o g r a m on i t s e l f a s 
a t e s t p r o c e d u r e . 

O n l y the f o l l o w i n g s t a t e m e n t s e f f e c t t h e c o u n t s of 
o p e r a n d s a n d o p e r a t o r s : 

- a s s i g n m e n t 
- A S S I G N 
- C A L L 
- DO 
- GO TO 
- IF 

M o s t c o u n t s are a c c u m u l a t e d as d e s c r i b e d by [ B u l u t 1 9 7 4 a ] : 

- A l l a r i t h m e t i c , b o o l e a n , and r e p l a c e m e n t o p e r a t o r s are 
c o u n t e d . 

- F u n c t i o n ( s u b r o u t i n e ) n a m e s are o p e r a t o r s . 

- E a c h GO TO to a u n i q u e l a b e l is a u n i q u e o p e r a t o r . 
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- The A S S I G N s t a t e m e n t is c o u n t e d a s a n a s s i g n m e n t . 

- IF ia an o p e r a t o r . 

- S t a t e m e n t l a b e l s in GO T 0 ( ) M , L 2 , L 3 are c o u n t e d a s GO 
TO L1 , GO TO L 2 , GO TO L 3 . 

- B r a c k e t i n g ia an o p e r a t o r o c c u r r i n g a s p a r e n t h e t i c a l 
g r o u p i n g or a ( D O , D O - f o o t ) p a i r . 

- S u b s c r i p t i n g a s i n d i c a t e d by p a r e n t h e s e s is c o u n t e d a s 
s u c h . 

- A l l c o m m a s are o p e r a t o r s . 

- The i m p l i e d E O S (end of s t a t e m e n t ) o p e r a t o r is 
c o u n t e d . 

The f o i l o w i n g d i f f e r e n c e s ( a d d i t i o n s ) are p r e s e n t : 

- P a r a m e t e r s a r e t r e a t e d as v a r i a b l e s . 

- N o a t t e m p t s a r e m a d e a t c o r r e c t i n g i m p u r i t i e s in the 
p r o g r a m s [ B u l u t 1 9 7 4 ^ ] . B u l u t h a d r e s o l v e d l o c a l 
v a r i a b l e a m b i g u i t y a n d h a d d e t e c t e d c e r t a i n c o m m o n 
s u b e x p r e s s i o n s r e l a t e d to a r r a y a d d r e s s i n g . 

- E a c h c o m p u t e d ( a s s i g n e d ) GO TO c o u n t s as a u n i q u e 
" s p e c i a l " GO TO s i n c e t h e r e is a u n i q u e ( i m p l i e d ) jump 
into a j u m p t a b l e . 

- A l l c o n s t a n t s a r e m a p p e d i n t o r e a l n u m b e r s . T h e 
i n t e g e r s a r e h a n d l e d t r i v i a l l y . The b o o l e a n c o n s t a n t s 
. T R U E , and . F A L S E , are m a p p e d to 1.0 and 0 . 0 
r e s p e c t i v e l y . H o l l e r i t h c o n s t a n t s a r e i g n o r e d s i n c e 
t h e y are o n l y p e r m i t t e d in D A T A s t a t e m e n t s . 

- S t a t e m e n t f u n c t i o n s a r e i g n o r e d . 

I n p u t F o r m a t 

I n p u t to the a n a l y z e r c o n s i s t s of a n y n u m b e r of ANSI-
F O R T R A N m o d u l e s t e r m i n a t e d by a c a r d w i t h an a s t e r i s k (*) in 
c o l u m n o n e . 

T r a n s p o r t i n g the A n a l y z e r 

B r i n g i n g up the a n a l y z e r on a n e w m a c h i n e r e q u i r e s two 
t h i n g s if t h a t m a c h i n e is n o t a 6 0 - b i t C D C m a c h i n e : 
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- c h a n g i n g c e r t a i n g l o b a l p a r a m e t e r s , 
- r e w r i t i n g c e r t a i n m a c h i n e d e p e n d e n t r o u t i n e s . 

T h e a n a l y z e r c o n s i s t s of the f o l l o w i n g A N S I m o d u l e s : 

A N A L Y Z E - d r i v e r 
C O N S C H - s e a r c h e s the c o n s t a n t t a b l e f o r a g i v e n v a l u e 
D I M C H K - s c a n s d i m e n s i o n i n g s t a t e m e n t s , r e c o r d i n g a r r a y s i z e s 
E X P R - s c a n s a n d c o u n t s an e x p r e s s i o n 
G O T O - s e a r c h e s g o t o - t a b l e for a g i v e n l a b e l 
I N I T M - i n i t i a l i z e s f o r a n e w m o d u l e 
I N I T P - i n i t i a l i z e s p r o g r a m 
N U L I N E - i n c r e m e n t s l i n e s - p e r - p a g e c o u n t and p a g e s on o v e r f l o w 
N U S T M T - r e a d s a n d p a c k s o n e F O R T R A N s t a t e m e n t 
P A G E - p e r f o r m s p a g e e j e c t i o n and t i t l i n g 
P A R S E - d e t e r m i n e s s t a t e m e n t t y p e , c o u n t i n g e v e r y t h i n g e x c e p t 

e x p r e s s i o n s 
P M A T C H - s e a r c h e s i n p u t f o r a m a t c h i n g r i g h t p a r e n t h e s i s 
P R S T A T - p r i n t s o u t s t a t i s t i c s a t the end of a m o d u l e 
R E A L N O - s c a n s a n u m b e r and r e t u r n s its r e a l v a l u e 
S C A N - s c a n s o n e t o k e n f r o m the i n p u t s t r e a m 
S K I P - s k i p s b l a n k s in s o u r c e s t a t e m e n t 
S U M A R Y - p r i n t s a s u m m a r y of the s t a t i s t i c s f o r e a c h m o d u l e in 

t h e run ( p r o v i d e d t h a t m o r e t h a n one m o d u l e w a s 
s c a n n e d ) . 

T h e c o n s t a n t s t h a t r e q u i r e c h a n g i n g are in I N I T P : 

- P D E P T H , p a g e d e p t h (in l i n e s ) 
- S Y S I N , l o g i c a l i n p u t u n i t n u m b e r 
- S Y S O U T , l o g i c a l o u t p u t u n i t n u m b e r 
- S Y S S U M , l o g i c a l u n i t n u m b e r f o r a s c r a t c h s u m m a r y f i l e . 

The n o n - A N S I m o d u l e s t h a t m a y r e q u i r e r e w r i t i n g a r e : 

C O D E - c o n v e r t s a c h a r a c t e r to an i n t e g e r on the r a n g e 0 to 
63 a c c o r d i n g to the CDC i n t e r n a 1 r e p r e s e n t a t i o n 
( d i s p l a y c o d e ) 

D I G I T - r e t u r n s t r u e if its i n p u t is the c h a r a c t e r code f o r a 
d i g i t 

L E T D I G - r e t u r n s t r u e if its i n p u t is the c h a r a c t e r code f o r a 
l e t t e r or a d i g i t 

L E T T E R - r e t u r n s true if its i n p u t is the c h a r a c t e r c o d e f o r a 
l e t t e r 

L O O K U P - s e a r c h e s the h a s h t a b l e f o r a g i v e n s y m b o l 
N U M C V T - c o n v e r t s a n u m e r i c c h a r a c t e r s t r i n g to its i n t e g e r 

r e p r e s e n t a t i o n 
W R T N A M - w r i t e s the n a m e of a s y m b o l from the h a s h t a b l e and 

its f r e q u e n c y of o c c u r r e n c e . 



- 4 -

I m p l e m e n t a t i o n N o t e 3 

M u c h of t h e s l o w n e s s and a w k w a r d n e s s of the p r o g r a m is 
c a u s e d b y the c o n f o r m a n c e to the A N S I - s t a n d a r d ( s p e c i f i -
c a l l y , t h e one c h a r a c t e r p e r w o r d r e s t r i c t i o n ) . A P-
r e g i s t e r t r a c e s h o w e d t h a t m o s t e x e c u t i o n t i m e w a s s p e n t 
d o i n g I/O a n d r e m o v i n g b l a n k s f r o m the i n p u t s t a t e m e n t s . If 
e f f i c i e n c y is n o t s a t i s f a c t o r y , the l o o p in N U S T M T w h i c h 
h a n d l e s b l a n k r e m o v a l m i g h t be c o d e d in m a c h i n e l a n g u a g e . 

if 
Lc 

lg b o t h the t a b l e n a m e a n d the v a r i a b l e i n d i c a t i n g i t s 
s i z e . The s i z e v a r i a b l e s are set in I N I T P a n d s h o u l d be 
c h a n g e d to r e f l e c t a n y n e w d i m e n s i o n i n g in the c o m m o n 
b l o c k s . 
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R E F E R E N C E S 

[ B u l u t 1 9 7 4 a ] B u l u t , N e d e t , H a l s t e a d , M . H . , and B a y e r , 
R u d o l f , E x p e r i m e n t a l v a l i d a t i o n of a s t r u c t u r a l pro-
p e r t y of F O R T R A N a l g o r i t h m s . CSD TR 115- P u r d u e 
U n i v e r s i t y ( A p r i l 1 9 7 4 ) . 

[ B u l u t 1 9 7 4 b ] B u l u t , N e o d e t , a n d H a l s t e a d , M a u r i c e H . 
I m p u r i t i e s f o u n d in a l g o r i t h m i m p l e m e n t a t i o n s . CSD TR 
1 1 1 . P u r d u e U n i v e r s i t y (1974)-

[ H a l s t e a d 1 9 7 2 ] H a l s t e a d , M . H . N a t u r a l l a w s c o n t r o l l i n g 
a l g o r i t h m s t r u c t u r e ? A C M S I G P L A N N o t i c e s 7,2. ( F e b r u a r y 
1 9 7 2 ) 1 9 - 2 6 . 

N O T E : The p r o g r a m s o u r c e is n o t i n c l u d e d as p a r t of t h i s 
t e c h n i c a l r e p o r t a n y l o n g e r . It h a s b e e n s u b s t a n t i a l l y 
m o d i f i e d s i n c e 1 9 7 6 . C o n t a c t t h e S o f t w a r e M e t r i c s R e s e a r c h 
G r o u p a t P u r d u e f o r i n f o r m a t i o n a b o u t t h e c u r r e n t v e r s i o n 
a n d o t h e r c o u n t e r s . 
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