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NEW FEA7URE F0R M0DULE PR07EC710N 1N 51MULA 

8y Jac06 Pa1me, 5wed15h Nat10na1 Defen5e Re5earch 1n5t1tute 
F0A 1 

5-104 50 5t0ckh01m 80 
5weden 

0n 1 t5  mee t1n9  1 n D r 1 0 h t 0 n  1n 5ep tem6e r  1975,  t h e  51MULA 
Deve10pment  6 r 0 u p  a p p r 0 v e d  0 f  an e x t e n 5 1 0 n  t 0  51MULA ca11ed  
tne  ~11DUEN PR07EC7ED 5 p e c 1 f 1 c a t 1 0 n .  

7he f11D6EN PR07EC7ED 5 p e c 1 f 1 c a t 1 0 n  w111 6e ava11a61e  1n 
Re1ea5e 3 0 f  t he  DEC5y5 tem-10  51MULA 5 y 5 t e m ,  wh1ch w111 6e 
r e 1 e a 5 e d  1n P e 0 r u a r y  0 r  March 1970. 

7he 111DUEN PR07EC7E0 5 p e c 1 f 1 c a t 1 0 n  15 a f e a t u r e  t 0  1 n c r e a 5 e  
t he  r e 1 1 a 6 1 1 1 t y  and 5 e c u r 1 t y  0 f  La r9e  5 0 f t w a r e  packa9e5  6y 
d 1 v 1 0 1 n  0 t he  packa9e 1 n t 0  5ma11er  5u6m00u1e5 and c 0 n t r 0 1 1 1 n 9  
t he  1 n t e r f a c e  6 e t w e e n  t1~e 5u6m0du1e5.  

Many Pr09ramm1n9 e r r 0 r 5  0ccu7  6ecau5e a P r 0 9 r a m m e r ,  when 
w r 1 t 1 n 9  c0de 1n 0ne 5u6m0du1e,  15 n 0 t  aware  0 f  t he  e f f e c t  0 f  
t h a t  c0de 0n 0 t h e r  5u6m0du1e5.  1f  t h e  1 n t e r f a c e  6 e t w e e n  t h e  
m 0 d u l e 5  15 c 0 n t r 0 1 1 e d ,  t h e  c0mp11er  and p r 0 9 r a m  can 
a u t 0 m a t 1 c a L L y  9 u a r d  a 9 a 1 n 5 t  many 5uch PE09ramm1n9 e r r 0 r 5 .  

7h15 15 e 5 p e c 1 a 1 1 y  1 m p 0 r t a n t  when 5eve ra1  p r09 rammer5  a7e 
w 0 r k 1 n 9  0n t h e  5ame p r 0 j e c t ,  0 r  when 0ne p r09 rammer  15 
w r 1 t 1 n 9  a p r 0 9 r a m  u51n9 0ne 0 r  5eve ra1  packa9e5  deve10ped  
p r e v 1 0 u 5 L y  6y 50me0ne eL5e .  

7he n a t u r a 1  5u6m0du1e 1n 51MULA 15 a CLA55. 7h15 CLA55 15 
50met1me5 5 e p a r a t e 1 y  c0mp1Led 110wever, P r09ram5 u51n9  a 
5 e p a r a t e L y  c0mp11ed CLA55 d0 n 0 t  0 r d 1 n a r 1 1 y  u5e d 1 r e c t l y  a11 
t h e  a t t r 1 6 u t e 5  0 f  t h e  5 e p a r a t e L y  c0mp11ed CLA55. 50me 
a t t r 1 6 u t e 5  a re  1 n t e r n a 1  t 0  t h e  CLA55 and 0n1M u5ed 6y c0de 
1n51de t h e  CLA55. 0 t h e r  a t t r 1 6 u t e 5  a re  ••00rt5 0 f  entry•• t 0  
t he  CLA55.  ( ) / t e n ,  t h e 5 e  ••p0rt5 0 f  e n t r y ~  a re  PR0CEDURE 
a t t r 1 6 U t e 5  t 0  t n e  CLA55,  51nCe PR0CEDURE5 Can 1nC1Ude C0de 
t 0  CheCk t h e  C 0 r r e c t n e 5 5  0 f  t he  1n0u t  p a r a m e t e r 5  6 e f 0 r e  
p e r f 0 r m 1 n 9  t h e  r e 4 u e 5 t e 0  a c t 1 0 n 5 .  

7he 51mp1e5t  u5e 0 f  t he  H1DDEN PR()rEC7EU 5 D e c 1 f 1 c a t 1 0 n  15 t 0  
d e c 1 a r e  a5 H1DDEN PR07EC7ED t h 0 5 e  a t t r 1 6 u t e 5  wh1ch a r e  n0 t  
t 0  De a c c e 5 5 1 6 1 e  0 u t 5 1 d e  the  60dy  0 f  t he  CLA55. 5upD05e f 0 r  
examp1e t h a t  we have a CLA55 ••data 6a5e•• where  t h e  u 5 e r  0 f  
the  CLA55 need 0n1y a c c e 5 5  t he  f e a t u r e 5  0 f  t h e  CLA55 t h r 0 u 9 n  
the  a t t r 1 6 u t e  PR0CEDURE5 ••put•• and ••4et••. ALL 0 t h e r  
a t t r 1 6 u t e 5  0 f  t h e  CLA55 a r e  t h e n  a e c 1 a r e d  H1DDEN PR07EC7ED 
a5 1n the  f 0 1 1 0 w 1 n 9  51mp11 f1ed  e x c e r p t :  
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CLA55 data•6a5e;  
H1DDEN PR07EC7ED d 1 5 k d a t a ,  na5~6een~read ,  f11e512e ,  
f11ep05, 1nterna1; 
8E01 N 

REF (d1rectf11e) d15kdata~ 
800LEAN ha5•6een•read $ 
1N7E6ER f11e512e, f11e005; 
PR0CEDURE 1nterna1; C0MMEN7 th15 PR0CEDURE 15 0n1y 
u5ed 1nterna11y 1n51de the C1a55 data~6a5e;; 
PR0CEDURE PU7; C0MMEN7 p0rt aCCe55161e fr0m 
0ut51ae the CLA55 . . .  ;; 
PR0CEDURE 0E7; C0MMEN7 p 0 r t  acce55161e f r0m 
0ut51de the CLA55 ... ;; 
C0MMEN7 etc. ; 

END 0f data•6a5e; 

1f m05t 0f the attr16ute5 0f a CLA55 are t0 6e H1DDEN 
PR07EC7ED, and 0n1y a few attr16ute5 are t0 6e n0n-pr0tected 
p0rt5, then 1t 15 ea51er t0 115t the n0n-pr0tected 
attr16ute5. 7•15 can 6e d0ne u51n9 the N07 H1DDEN PR07EC7ED 
5pec1f1cat10n. 1he CLA55 1n the examp1e a60ve c0u1d then 
1n5tead 6e91n: 

CLA55 da ta6a5e ;  
N07 H1DDEN PR07EC7ED p u t ,  9 e t ;  
8E61N . . .  

7he N07 H1DDEN PR07EC7ED 5pec1 f1ca t10n  1nd1cate5 t h a t  a11 
a t t r 1 6 u t e 5  wh1ch can 6e 5pec1 f1ed  H1DDEN PR07EC7ED a t  t h a t  
p1ace 1n the Pr09ram,  and wh1ch are n0 t  115ted 1n the  
5 p e c 1 f 1 c a t 1 0 n ,  are 5pec1f1ed t0  6e H1DDEN PR07EC7ED. 
<v1r tua1  p a r t >  <c1a55 60dy> 

5EMAN71C5 0F 7HE H1DDEN PR07EC7ED 5PEC~F1CA71()N 

Attr16ute5 dec1ared PR07EC7ED are 0n1y v15161e 1n51de the 
60dy 0f the c1a55 where they have 6een 5pec1f1ed PR07EC7ED, 
and 1n51de the 60dy 0f 5u6c1a55e5 t0 th15 c1a55 and 1n51de 
tt]e 60dy 0f 610ck5 pref1xed w1th th15 c1a55 0r a 5u6c1a55 t0 
1[;. 

Attr16ute5 dec1ared 111DUEN are 1nv15161e 1n 5u6c1a55e5 t0 
the c1a55 where the H1DDEN 5pec1f1cat10n 0ccur5 and 1n 
610ck5 pref1xed w1th th15 c1a55 0r 5u6c1a55e5 t0 1t. 

7he c0m61ned 5 p e c 1 f 1 c a t 1 0 n  H1DDEN PR07EC7ED w111 thu5 make 
the var1a61e5 1nv15161e everywhere  excep t  1n the 60dy 0 f  the 
c1a55 w1th  the H16DEN PR07EC7ED 5 p e c 1 f 1 c a t 1 0 n .  
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EXAMPLE5 0F U5E 0F 7HE H1DDEN PR07EC7ED 5PEC1F1CA710N 

Examp1e 1: WR17E-PR07EC7ED A77R18U7E5 

7he attr16ute5 ~ 1en9th~, ~w1dth~ an0 "he 10ht•• 0f the 
f0110w1n9 CLA35 can 6e 91ven va1ue5 when a new CLA55 06ject 

ob ect.isj 9enerated" 6ut can never 6e chan9ed 1n an ex15t1n9 CLA55 

7he attr16ute ••den51ty•• can 0n1y 6e chan9ed thr0u9h the 
pr0cedure "5etden51ty" wh1ch check5 that the new va1ue 15 
w1th1n a 1e9a1 ran9e. 

7he attr16ute va1ue5 can a11 6e u5ed 0ut51de the CLA55 60dy, 
6ut n0t reaef1ned, 51nce the externa11y acce55161e p0rt5 are 
a 11 PR(X~EDURE5. 

CLA55 60x (1nterna1•1en9th, 1nterna1•w1dth, 
1nterna1•he19ht, 1nterna1 den51ty); 

REAL 1nterna1 1en9th, 1nterna1•w1dth, 
1nterna1•he19ht, 1nterna1 den51ty; 

N07 H1DDEN PR07EC7ED 1en9th, w1dth, he19ht, ................ 
den51ty, 5et den51ty; 

8E61N 
REAL PR0CEDURE 1en9 tn~  1 e n 9 t h : =  1 n t e r n a 1 • 1 e n 9 t h ;  
REAL PR0CEDURE w1dth; w1dth~= 1nterna1•w1dth; 
REAL PR0CEDURE he19ht; he19ht:= 1nterna1~he10ht; 
REAL PR0CEDURE d e n 5 1 t y ;  d e n 5 1 t y : =  1n te rna1•den51 ty ;  
PR0CEDURE 5et •den51ty  (new d e n 5 1 t y ) ;  
1F new den51ty  < 0 0R new•den51ty > 10 [HEN a 6 0 r t  
EL5E 1 n t e r n a 1 ~ d e n 5 1 t y : =  new•den51ty; 

END; 

5 e t • d e n 5 1 t y ( 1 n t e r n a 1 • d e n 5 1 t y ) ;  C0MMEN7 t0  check 
1n1t1a1 va1ue; 
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Examp1e 11= 51M5E7 A5 1N 51MULA C0MM0N 8A5E 

CLA55 51m5et ; 
8E61N 

CLA55 11nka9e ~ 
PR07EC7ED 1•5uc, 1~pred~ 
8E(; 1N 

REF ( 1 1 n k a 9 e )  1~5uc ,  1•pred;  
END; 
11nka9e  CLA55 11nk; 
111DUEN 1•5uc, 1 ~ p r e d ;  
8E01N 

PR0CEDURE 0 u t ;  
8E61N 

1F 1•5uc.=1= N0NE 7HEN 
8E61N 
END 

END; 

EN6 ; 
END; 

A5 15 5een a60ve,  tne  1 n t e r n a 1 ,  H1DDEN a t t r 1 6 u t e 5  1•5uc and 
1~pred are 1nv15161e 0ut51de L1NKA6E, excep t  w1th1n the 
5u6c1a55e5 L1NK (anu HEAD, ana109u0u5 t0  L1NK) 51nce t h e y  
are dec1ared PR07EC7ED 1n L1NKA6E, 6u t  dec1ared  H1DDEN 1n 
L]NK (and HEAD). 


