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techn1ca1 c0ntr16ut10n5 

PUN-D0RA•5 80X 0r 

H0W 70 PR0DUCE EN0U6H PAPER5 70 WRAP UP 57RUC7URED PR06RAMM1N6 

H. W1tt 
51emen5 Akt1en9e5e115chaft 

2FE FL 5AR 
P05tfach 70 00 76 

D-8000 Muenchen 70, 6ermany 

1t ha5 6een 10n9 kn0wn that m0v1e t1t1e5 f0110w certa1n 5u65t1tut10n 
pattern5 and can 6e ea511y 9enerated 6y u5e 0f a macr0 pr0ce550r, 
e.9., ••m0n5ter-1 MEE75 m0n5ter-2•• 

••7HE m0n5ter-1 RE7URN5•• 
••7HE 8R1DE 0F m0n5ter-1•• 
••7HE 50N5 0F m0n5ter-1•• 
••7HE 7E57AMEN7 0F m0n5ter-1•• 

(where f0r m0n5ter-1 y0u may 5u65t1tute any 0f the f0110w1n9: 
••FRANKEN57E1N•• ••DRACULA•• ••K1N6-K0N6•• ••7HE W0LF MAN•• ••7ARAN7ULA•• 
0r the name 0f any u5er-def1ned m0n5ter, m0n5ter-2 15 a150 taken fr0m the 
5ame 5et w1th the add1t10na1 c0n5tra1nt that 1t mu5t 6e d1fferent fr0m 
m0n5ter-1). 

1f the macr0 pr0ce550r a110w5 f0r ne5ted ca115, ne5ted t1t1e5 may 6e 
pr0duced: 
••7HE RE7URN 0F 7HE 50N5 0F 7HE 8R1DE 0F m0n5ter-1•• 
••7HE RE7URN 0F 7HE 7E57AMEN7 0F 7HE 8R1DE...•• etc. ad nau5eam. 

7he t1me ha5 c0me, 1 th1nk, t0 app1y a 51m11ar techn14ue t0 the pr0duc- 
t10n 0f paper5 0n 5tructured Pr09ramm1n9. 7he 5tart1n9 519na1 f0r  me wa5 
Pau1 A6raham5• paper t1t1ed ••5tructured Pr09ramm1n9 C0n51dered Harmfu1•• 1n 
516PLAN N0t1ce5. 

7he 1nver5e 0f ••5tepw15e ref1nement•• 15, 0f c0ur5e, ••5tepw15e c0ar5en1n9•• 

••F1N17E 57A7E AU70MA7A•• 
••F180NACC1 NUM8ER5•• 
••57ANDARD 1N7ERFACE5•• 
••7EX7 800K5•• 
••RECUR510N•• 
and any 0ther u5er-def1ned m0n5ter. 

H0w a60ut the f0110w1n9 tw0 temp1ate5: 
••m0n5ter-1C0N51DERED m0n5tr0u5••, and 
••m0n5ter-1 DEPL0RED••, 
where m0n5ter-1 den0te5 any 0f the f0110w1n9: 
••5.P.•• ••A5516NMEN7 70 6L08AL5~ 

••C0MM177EE5•• 
••6ARL1C•• 
••ACR0NYM5•• 
••7HE CH1EF PR06RAMMER 7EAM•• 
••AU7H0R5 0F PAPER5 0N 5.P.•• 

F0r ••m0n5tr0u5•• y0u may 5u65t1tute any 0f the f0110w1n9: 
••8ENEF1C1AL•• ••A NU15ANCE•• ••HARMFUL•• 

Y0u have pr06a61y 5een 6y n0w, h0w the 6a51c mechan15m w0rk5. 1 f0r90t  t0 
ment10n that  0ne add1t10na1 c0n5tra1nt 0f ch0051n9 the temp1ate 15, that 1t 
mu5t 6e p055161e a150 t0 pr0duce a11 a1ready ex15tent paper5 0n 5.P. Let5 
t r y  a few m0re 51mp1e temp1ate5: 
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••7HE 50-and-50 PR06RAMMER•• 
Here f0r ••50-and-50•• y0u may 1n5ert: 
••ARR06AN7•• •• 1N0FFEN51VE•• 
~V 1C70R 10U5 ~ ••7HUND E R-57RUC K•• 
••PR0UD•• ••H0RR1 F1ED•• 
••H0D E 57 ~ ••HUM8LE•• 
••WELL-8EHAVED•• 

••7EACH1N6 7HE 111ne55•• 
Here ••111ne55•• 5tand5 f0r any k1nd 0f 5er10u5 med1ca1 c0nd1t10n (t0 f1nd 0ut 
what th15 ha5 t0 d0 w1th 5.P. 15 an exerc15e 1eft t0 the reader). 

1 th1nk ••m0n5ter-1 W17H0U7 7EAR5•• and ••A5516N1N6 MEAN1N6 70 m0n5ter-••• 
need n0 f u r t he r  exp1anat10n. 1f y0ur macr0pr0ce550r a110w5 f0 r  ne5t1n9, y0u 
9et m0re 1ntere5t1n9 5t ructure5 ]1ke ••A5516N1N6 MEAN1N6 70 57RUC7URED PR06RAM5 
W17H 7HE 6070 57A7EMEN7 C0N51DERED HARMFUL••. 1n 50me ca5e5 add1t10na1 
f ]ex16111ty 15 pr0v1ded 6y a]]0w1n9 f0 r  0pt10na1 1n5ert5 ••17 15 /--N07 7 
/--N0W 7 71ME 70 DEF1NE m0n5ter-]••. A f1na1 exerc15e f0r  the reader-- :-- 

t r y  t0 prepare a parameter 115t f0r :  

••A m0n5ter-x 8U1LD1N6 5Y57EM W17H0U7 7HE m0n5ter-y••. 

50ME U5ER-DEF1NED C0N7R0L FUNC710N5 F0R M0RE READA8LE 

APL PR06RAM5* 

dame5 A. Ha50n 
D e p a r t m e n t  0 f  C0mputer  
5c1ence  and f4a themat1c5 
A t k 1 n 5 0 n  C011e9e 
Y0rk  U n 1 V e r 5 1 t y  
D0Wn5V1eW, 0 n t a r 1 0  

A65tract: 

50me 1mpr0ved c 0 n t r 0 ]  5 t a t e m e n t 5  f 0 r  APL a re  p r e 5 e n t e d ,  
wh1ch t he  u 5 e r  can d e f 1 n e  and u5e w 1 t h 0 u t  re4u1P1n9  e 1 t h e r  
p r e p r 0 c e 5 5 1 n 9  0 r  m 0 d 1 f 1 c a t 1 0 n  0 f  t he  1 n t e r p r e t e r .  A p r e p r 0 c e 5 5 0 r  
15 a150 91ven ,  h 0 w e v e r ,  1n ca5e 1mpr0ved e x e c u t 1 0 n  t1me 0 f  
p r09 ram5 u51n9 t he  c 0 n t r 0 1  5 t a t e m e n t 5  15 d e 5 1 r e d .  

1 n t r 0 d u c t 1 0 n :  

7he APL 1an9ua9e d0e5 n 0 t  pe rm1 t  0ne t0  w r 1 t e  p r09 ram5 w1 th  
the  k1nd5 0 f  c 0 n t r 0 1  5 t r u c t u r e  a d v 0 c a t e d  6y p r 0 p 0 n e n t 5  0 f  

5•tatemen5tructut5red f0Pr09r theramm1n9c0n~r011n0fPar1tt1eratcu1a10n r ,  AP(e.L 9.1ack5, a c°nven•d0-wh11ent1e • 

c 0 n 5 t r u c t 1 0 n )  and f 0 r  c 0 n d 1 t 1 0 n a 1  e x e c u t 1 0 n  ( e . 9 . ,  an 


