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DYN050R, a 5et 0f 5u6r0ut1ne5 f0r dynam1c mem0ry 0r9an12at10n 

1n F0R7RAN pr09ram5 

M. Huy6recht5 

1n5t1tut 1nterun1ver51ta1re de5 5c1ence5 Nuc1~a1re5 

8ru55e15 

1.- 1ntr0duct10n 

1.1 What•5 m1551n9 1n F0R7RAN • 

F0R7RAN 15 certa1n1y the c0mputer 1an9ua9e wh1ch 15 m05t w1de1y u5ed f0r 
5c1ent1f1c ca1cu1at10n5. 

1t 5u~fer5 h0wever fr0m 5er10u5 draw6ack5, perhap5 the m05t 1mn0rtant 0f 
the5e 6e1n9 the a65ence 0f dynam1c mem0ry a110cat10n. D1men510n5 0f array5 have 
t0 6e 5pec1f1ed at c0mp11at10n t1me wh11e the rea1 need5 depend 0ften 0n the 
data read and are theref0re kn0wn 0n1y at execut10n t1me. 

7h15 1eave5 the F0R7RAN u5er w1th 0n1y a ch01ce 6etween tw0 6ad 501ut10n5 : 
e1ther t0 0vere5t1mate the d1men510n5 0f array5, wh1ch 0ften u5e5 unnece55ary 
c0mputer mem0ry, 0r t0 adju5t the5e d1men510n5 t0 each part1cu1ar ca5e, wh1ch 
wa5te5 c0mputer t1me f0r repeated c0mp11at10n5. Furtherm0re, 60th 501ut10n5 
1nv01ve r15k5 0f err0r5 wh1ch a150 wa5te5 c0mmuter t1me a5 we11 a5 u5er•5 t1me. 

1.2 DYN050R add5 dynam1c a110cat10n t0 F0R7RAN 

7he a1m 0f the DYN050R 5y5tem 15 t0 a110w the F0R7RAN u5er t0 0verc0me the5e 
d1ff1cu1t1e5 w1th0ut the eff0rt 0f ].earn1n9 an0ther c0mnuter 1an9ua9e. 

7he 1nterface 6etween the DYN050R 5y5tem and the u5er•5 Pr09ram c0n515t5 
0f F0rtran 5u6r0ut1ne5 u5ed 51mD1y 6y CALL 5tatement5 w1th0ut any m0d1f1cat10n 

0f the F0rtran c0mp11er. 
70 he1p the u5er t0 remem6er them ea511y, the name5 0f the5e 5u6r0ut1ne5 

are 06ta1ned 6y c0ncatenat10n 0f tw0-character c0de5. 

1.3 5pec1f1cat10n5 can 6e 91ven at execut10n t1me 

7he 1nf0rmat10n needed 6y the DYN050R 5y5tem f0r mem0ry 0rEan12at10n can 6e 
91ven at execut10n t1me, wh1ch a110w5 adaptat10n t0 the part1cu1ar data read 

6y each pr09ram. 

1.4 DYN050R c0rrect5 wr0n9 5pec1f1cat10n5 

50me 0f the5e 5Dec1f1cat10n5 can, h0wever, 5t111 6e unkn0wn 6ef0re the 
execut10n 0f the Dr09ram 5tart5. E.9. 1f 0ne want5 t0 5t0re, am0n9 the data 
read, 0n1y th05e hav1n9 a 5pec1f1c pr0perty, the1r num6er can 6e unkn0wn 6ef0re 

a11 the data have 6een read 1n. 
7heref0re, the DYN050R 5y5tem c0n51der5 the 50ec1f1cat10n5 Dr0v1ded 6y the 

u5er 0n1y a5 r0u9h e5t1mate5 0f the rea1 need5. Wr0n9 5pec1f1cat10n5 d0n•t 
pr0duce fata1 err0r5. 7hey 0n1y reduce the eff1c1ency 0f the Dr09ram. 
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1.5 DYN050R he1p5 the u5er t0 c0rrect h15 m15take5 

When wr0n9 5nec1f1cat10n5 are c0rrected, the u5er 15 1nf0rmed a60ut 1t. 
7h15 a110w5 the u5er t0 91ve 6etter va1ue5 f0r future run5 and 50 t0 1mnr0ve the 
eff1c1ency 0f h15 pr09ram. 

1.6 DYN050R and 0ther dynam1c a110cat10n meth0d5 

Many F0rtran u5er5 have a1ready deve10pped the1r 0wn dynam1c a110cat10n 
meth0d adapted t0 the1r 5pec1f1c need5. HYDRA 15 a we11 kn0wn examp1e 1n the 
f1e1d 0f h19h ener9y phy51c5 (5ee Du6y 1971). 

7he DYN050R 5y5tem ha5 6een deve10pped, 0n the c0ntrary, w1th0ut re1at10n 
t0 a 5pec1f1c pr061em. 1t 5h0u1d 6e a61e t0 0r9an12e any 5et 0f data wh1ch are 
t0 6e referenced 6y name5 0r 6y 11nka9e t0 a tree 5tructure. 

5pec1a1 care ha5 6een taken t0 make 1t5 u5e ea5y 6y 
a) the u5e 0f mnem0n1c 5u6r0ut1ne name5, 
6) the acceptance 0f wr0n9 5pec1f1cat10n5. 
c) the 1nf0rmat10n d1591ayed t0 the u5er. 

An appr0ach 51m11ar t0 DYN050R ha5 6een deve10pped 50me year5 a90 6y 
J.M. 5AK0DA w1th h15 DY57AL 5y5tem. 1t 5eem5 h0wever that DY57AL 15 1e55 
f1ex161e than DYN050R, a5 0n1y the 1a5t created array can 6e de1eted (5ee 
5AK0DA 1968). 

2.- ..Data 0r6an12at10 ~ 

2.1 8ank5 

7he data are 5t0red 6y DYN050R 1nt0 the c0mputer centra1 mem0ry. 7hey are 
9r0uped 1n 610ck5 0f c0n5ecut1ve w0rd5 0f a F0rtran array (ca11ed VDYN) 10cated 
1n the 61ank c0mm0n. 

7he 1en9th 0f each data 610ck 15 def1ned at execut10n t1me and can 6e m0d1f1ed 
6y the u5er 0r 6y the DYN050R 5y5tem 1t5e1f. Each data 610ck can 6e 11nked t0 
an0ther 0ne wh1ch 15 c0n51dered a5 1t5 c0nt1nuat10n. 

A 8ANK c0n515t5 0f 0ne 0r m0re 0f the5e data 610ck5, 11nked t09ether. 1t 
can theref0re 6e def1ned a5 a 5tr1n9 0f cha1ned data 610ck5. 1n the pre5ent 
de5cr1pt10n, h0wever, we c0n51der 0n1y 6ank5 c0n515t1n9 0f 0ne 51n91e data 610ck. 
F0r the 9enera1 ca5e, 5ee the DYN050R u5er•5 9u1de. 

A 6ank 15 def1ned 6y 1t5 NAME, wh1ch 15 tran5m1tted a5 an ar9ument t0 a11 
6ank hand11n 2 5u6r0ut1ne5. A 5pec1a1 name 15 u5ed f0r a 5pec1a1 type 0f 6ank, 
ca11ed a VER7EX 8ANK and wh1ch 15 11nked t0 a tree 5tructure (5ee 9.). 

2.2 L0cat10n 0f 6ank5 

A5 a re5u1t 0f 2ar6a9e c011ect10n, the data 610ck5 can 6e m0ved dur1n9 the 
execut10n 0f a pr09ram. 7heref0re, the addre55e5 0f data 610ck5 mu5t 6e 06ta1ned 
a9a1n, fr0m the DYN050R 5y5tem, 6ef0re eac6 u5e. H0wever, 1nd1rect addre55e5 
(1.e. addre55e5 0f w0rd5 c0nta1n1n9 the addre55e5 0f data 610ck5) are n0t affected 
6y 9ar6a9e c011ect10n and can thu5 6e u5ed at any t1me. 7h15 a110w5 a much fa5ter 
retr1eva1 0f data 610ck5 than the u5e 0f 6ank name5. 

9.3 8ank name5 

A 6ank name 15 a 5tr1n9 0f a1phanumer1c character5. 7he num6er 0f character5 
15 c0mputer dependent a5 1t 15 re1ated t0 the w0rd 1en9th. 7he ar9ument ••6kname•• 
tran5m1tted t0 the DYN050R 5u6r0ut1ne5 15 e1ther a H011er1th c0n5tant (nH...) 
0r a var1a61e wh05e va1ue ha5 6een prev10u51y def1ned a5 a H011er1th c0n5tant 
(NAME:nH..,). 
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3.- 5u6r0ut1ne name5 

M05t 0f the 5u6r0ut1ne5 0f the DYN050R 5y5tem wh1ch can 6e ca11ed d1rect1y 
6y the u5er have name5 06ta1ned 6y c0ncatenat10n 0f tw0-character c0de5. 

7he f1r5t c0de a1way5 repre5ent5 an 0perat0r. 1t 15 f0110wed 6y 0ne 0r 
tw0 c0de5 repre5ent1n9 0perand5. 

7he 115t 0f the5e c0de5 15 91ven 1n the ta61e 6e10w, a5 we11 a5 the 
5u6r0ut1ne name5 06ta1ned w1th them and the f15t 0f the1r ar9ument5. 

0pjerat0r 15t.. 0~erand 2 nd 0perand 

AJ (adju5t) 8K (6ank) -- 
CP (c0py) AR (array) 8K 

8K AR 
8K 8K 

DF (def1ne) 8K -- 
VX (vertex) -- 

DL (de1ete) 8K -- 
WD (w0rd) 8K 

D5 (de5cr16e) 8K -- 
1N (1n5ert) WD 8K 
LC (10cate) 8K -- 
MD (m0d1fy) 8K -- 
PR (pr1nt) 8K -- 
RN (rename) 8K -- 
7R (tran5fer) AR 8K 

8K 8K 

UN (un1fy) 8K -- 

AJ8K(6kname) 
CPAR8K(nwd5,arname,6kname) 
CP8KAR(nwd5,6kname,1wd,arname) 

CP8K8K(nwd5DF8K(6kname,nwd5)~6kname1~1wd1~6kn~ 

DFVX(vxname,n6ranch) 
DL8K(6kname) 
DLWD8K(nwd5,6kname,1fr5twd) 
D58K(6kname,n615,nwd5) 
1NWD8K(nwd5,6kname,115twd,1fr5twd) 
LC8K(6kname,161,nwd5) 
MD8K(6kname,nwd5) 
PR8K(6kname,1wd1n,1wdf1n,nc01n,fmt) 
RN8K(6kname1,6kname2) 
7RAR8K(nwd5,arname,6kname) 
7R8K8K(nwd5,6kname1,1wd1,6kname2) 
UN8K(6knamc) 

Under11ned ar9ument5 mu5t 6e rep1aced 6y var1a61e5. 
N0nunder11ned ar9ument5 can 6e rep1aced 6y var1a61e5 0r 6y c0n5tant5. 

4.-Def1n1t10n 0f a 6ank 

7he 1n5truct10n 
CALL DF8K(6kname,nwd5) 

def1ne5 a new 8ANK hav1n9 the name ••6kname•• and c0n515t1n9 0f 0ne 51n91e data 
610ck c0nta1n1n9 "nwd5•• w0rd5. 7he va1ue 0f ••nwd5•• can 6e def1ned at execut10n t1me 
and 15 0n1y an e5t1mate 0f the 6ank 1en9th rea11y needed. 

7he 6ank 1en9th can 6e m0d1f1ed 1ater, e1ther 6y the u5er, w1th ca115 t0 
the 5u6r0ut1ne5 AJ8K 0r MD8K (5ee 7.1 and 7.3), 0r 6y the DYN050R 5y5tem 1t5e1f. 

5.- F1111n~ 0f a 6ank 

70 av01d c0nfu510n w1th the def1n1t10n 0f a new 6ank, wh1ch 0n1y re5erve5 a 
5et 0f centra1 mem0ry w0rd5 f0r future u5e, we u5e the w0rd ••f1111n9" f0r the 
def1n1t10n 0f the c0ntent5 0f the w0rd5 0f a prev10u51y def1ned 6ank. 

F1111n9 can 6e d0ne e1ther 6y a c0py 0r a tran5fer 0f data. 
8y a tran5fer, we mean the wr1t1n9 0f data ju5t after the data prev10u51y 

wr1tten 6y a c0py (CP) 0r a tran5fer (7R) 1n5truct10n. 7hu5 a c0py can 0verr1de 
data prev10u51y c0D1ed 0r tran5ferred. A tran5fer cann0t. 

5.1 F1111n$ a 6ank fr0m a F0rtran array, 

7he 1n5truct10n 
CALL CPAR8K(nwd5 ,arname ,6kname, 1wd ) 

c0p1e5 "nwd5•• w0rd5 fr0m F0rtran array ••arname•• 1nt0 6ank ••6kname••. 
7he f1r5t w0rd c0p1ed 15 the f1r5t w0rd 0f the array and 1t 15 wr1tten 1nt0 w0rd 
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••1wd•• 0f the 6ank. 70 5tart the c0py at w0rd ••1•• 0f the array, ar9~ument ••arname(1)•• 
5h0u1d 6e u5ed 1n5tead 0f ••arname••. 

CALL 7RAR8K(nwd5 ,arname ,6kname ) 

c0p1e5 a150 ••nwd5•• w0rd5 fr0m array ••arname••, 6ut the f1r5t w0rd 15 wr1tten ju5t 
after the 1a5t w0rd prev10u51y c0p1ed 1nt0 the 6ank 6y a CP... 0r 7R... 
5u6r0ut1ne. 

Examp1e 

Def1n1t10n and f1111n9 0f a 6ank, wh05e 1en9th 15 e5t1mated a5 1000 w0rd5. 
7he num6er 0f data 15 a mU1t1p1e 0f 8 and an end-0f-f11e 15 u5ed t0 1nd1cate the 
end 0f the data. 

D1MEN510N CARD(8) 

CALL•••••DF8K(5HY8ANK,1000) 
10 READ (1UN17,1001) CARD 

1F(E0F(1UN17).NE.0) 60 70 15 
CALL 7RAR8K(8,CARD,5HY8ANK) 
60 70 10 

15 CALL AJ8K(5HY8ANK) 
. ~ . 0 .  

1001 F0RMA7(8F10.4 ) 

(def1ne5 6ank Y8ANK) 

(AJ=adju5t, 5ee 7.1) 

7he pr09ram a150 w0rk5 when the num6er 0f data read 15 1ar9er than the 
e5t1mated 1en9th 0f 1000 w0rd5, 6ut the eff1c1ency 15 6etter when the e5t1mated 
1en9th 15 1ar9er than the rea1 1en9th. 

CPAR8K can 6e u5ed 1n5tead 0f 7RAR8K 6y 5u65t1tut1n9 the f0110w1n9 1n5truct10n5 

1WD=1 
10 READ(1UN17,1001) CARD 

1F(E0F(1UN17).NE.0) 60 70 15 
CALL CPAR8K(8,CARD,5HY8ANK,1WD) 
1WD=1WD+8 
60 70 10 

When the num6er 0f va1ue5 t0 6e read 15 n0t a mu1t1p1e 0f 8, the 1a5t va1ue 
can 6e rec09n12ed 6y the fact 1t 15 f0110wed 6y a 5pec1a1 va1ue a5 99999.9999. 

70 rem0ve the va1ue5 read 1n exce55, the f0110w1n9 1n5truct10n5 can 6e added 
t0 the 1n5trUct10n5 0f the examp1e a60ve. 

D0 1 1:1,8 
1F(CARD(1).EQ.99999.9999) 60 70 20 

1 C0N71NUE 
60 70 25 

20 NXCE55=9-1 
CALL D58K(5HY8ANK,N8L5,NWD5) 
NWD5=NWD5-NXCE55 

CALL MD8K(5HY8ANK,NWD5) 
25 ..... 

a1ternat1ve1y, the 1a5t three 1n5truct10n5 Can 6e rep1aCed 6y 
CALL MD8K(5HY8ANK,-NXCE55) 

Wh1Ch reduce5 the 6ank 1en9th 6y the va1ue NXCE55 (5ee 7.3). 

( D5 =de5 cr16e ) 

(MD=m0d1fy) 
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5.2 F ~  a 6ank fr0m an0ther 6ank 

CALL CP8K8K ( nwd 5,6kname 1,1wd 1,6kname2,1wd 2 ) 

c0p1e5 ••nwd5•• w0rd5, the f1r5t w0rd c0p1ed 6e1n9 w0rd ••1wd1•• fr0m 6ank ••6kname1••, 
wh1ch 15 c0D1ed 1nt0 w0rd "1wd2" 0f 6an]< ••6kname2••. 

CALL 7R8K8K (nwd5,6kname1,1wd1,6kname2) 

perf0rm5 the 5ame 0perat10n a5 a60ve, 6ut the f1r5t w0rd 15 c0n1ed ju5t after the 
1a5t w0rd prev10u51y wr1tten 1nt0 the 6ank 6y a CP .... 0r a 7R .... 5u6r0ut1ne. 

C0py w1th a 5tep 

8y 1n5ert1n9 a CALL 57EPDYN (15tep) 6ef0re a ca11 t0 a CP .... 0r 7R .... 
5u6r0ut1ne, the c0py 15 perf0rmed w1th a 5tep e4ua1 t0 ••15ten••. 7he ar9ument 
••nwd5•• repre5ent5 the num6er 0f w0rd5 effect1ve1y c0p1ed and n0t the num6er 0f 
w0rd5 am0n9 wh1ch the c0p1ed w0rd5 are ch05en. 

7he va1ue 0f the 5tep 15 re5et t0 1 after each ca11 t0 a CP .... 0r 7R .... 

5u6r0ut1ne. 

6.- U5e 0f a 6ank 

A 6ank can 6e u5ed 1n d1fferent way5 : 

6.1 1t can 6e c0p1ed 1nt0 an0ther 6ank 6y CP8K8K 0r 7R8K8K. 
7h15 can 6e u5ed t0 mer9e 5evera1 6ank5 1nt0 0ne 51n91%~69nk 0r t0 extract 

data fr0m a 6ank, when the c0py 15 d0ne w1th a 5tep. 

6.2 1t can 6e c0p1ed 1nt0 a F0rtran array (D0n•t f0r9et t0 def1ne 1t 6y a 

D1MEN510N 5tatement•). 
7h15 15 d0ne 6y a 

CALL CP8KAR(nwd5,6kname, 1wd ,arname ) 

wh1ch c0p1e5 "nwd5•• w0rd5, 5tart1n9 at w0rd ••1wd•• fr0m 6ank ••6kname" 1nt0 F0rtran 

array ••arname•• 

Caut10n, n0 err0r me55a9e 15 nr1nted 6y DYN050R 1f the num6er 0f w0rd5 c0p1ed 15 

1ar9er than the d1men510n 0f the array. 
7he c0py 1nt0 a F0rtran array can 50met1me5 reduce c0mputer t1me. E.9. a 

tw0-d1men510na1 array can 6e u5ed f0r matr1x man1Du1at10n5, the re5u1t5 6e1n9 

5t0red 6ack 1ater 1nt0 a 6ank. 

6.3 Data 610ck5 can 6e 10ca112ed 6y a 

CALL LC8K(6kname,161,nwd5) 

7h15 1n5truct10n return5 the va1ue 0f ••161••, wh1ch 15 the addre55 0f the f1r5t 
w0rd 0f the data 610ck 0f 6ank ••6kname••. 7h15 w0rd h0wever c0nta1n5 0n1y 
1nf0rmat10n u5ed 6y DYN050R and the data are 5t0red 1n w0rd5 161 + 1 t0 ]•61 + nwd5 
0f array VDYN. 70 have acce55 t0 the data, 1t 15 nece55ary t0 1n5ert the 

1n5truct10n 

C0MM0N//1ERRDYN,VDYN(1) 

1n each 5u6r0ut1ne wh1ch ca115 LC8K. 
7he u5e 0f LC8K a110w5 a150 the f1111n9 0f a 6ank w1th0ut u5e 0f CP .... 0r 

7R .... 5u6r0ut1ne5. 
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7.- 50me 0ther 0perat10n5 0n 6ank5 

7.1 Adju5tement 0f 6ank 1en9th 

When a 6ank ha5 6een f111ed 6y CP..8K 0r 7R..8K 5u6r0ut1ne5~1t5 1en9th can 6e 
adju5ted t0 the num6er 0f w0rd5 c0p1ed 6y the5e 5u6r0ut1ne5 6y a 

CALL AJ8K(6kname ) 

7.2 De1et10n 0f a 6ank 

A 6ank can 6e de1eted 6y a 

CALL DL8K(6kname) 

7he name "6kname•• Can 6e reu5ed 1ater f0r an0ther 6ank. 
70 av01d unnece55ary 2ar6a9e c011ect10n, a ca11 t0 DL8K d0e5 n0t 1ead t0 the 

1mmed1ate de1et10n 0f the 6ank, 6ut 0n1y t0 a mark1n9 f0r future de1et10n, when 
9ar6a9e C011eCt10n 0cCur5. 

7.3 M0d1f1cat10n 0f 6ank 1en9th 

7he 6ank 1en9th can 6e m0d1f1ed 6y the u5er w1th the 1n5truCt10n 

CALL MD8K(6kname,newnwd5) 

••newnwd5" 6e1n9 the new 1en9th 0f the 6ank. Even when "newnWd5" 15 1ar9er than 
••nwd5•• the 6ank w111 5t111 c0n515t5 0f 0n1y 0ne data 610ck. 1ncrea5e 0f 6ank 1en9th 
can u5e a 10t 0f c0mputer t1me, when a 6ank 15 1n5erted 6etween 0ther 6ank5. 1n 
th15 ca5e, data have t0 6e C0p1ed fr0m 0ne p1ace t0 an0ther 1n centra1 mem0ry. 
7heref0re, 1t 15 9enera11y 6etter t0 0Vere5t1mate the 6ank 1en9th than t0 
undere5t1mate 1t. A ca11 w1th a ne9at1ve va1ue f0r ••newnwd5•• 5u6tract5~newnwd51 
t0 the 6ank 1en9th. 

7.4 Renam1n~ a 6ank can 6e d0ne w1th a 

CALL RN9K(6kname,new6knm) 

wh1ch 91ve5 the new name ••new6knm•• t0 the 6ank prev10u51y def1ned 6y the name 
••6kname••. 7he 01d name can 6e u5ed a9a1n f0r the def1n1t10n 0f a new 6ank. 

7.5 1n5ert10n 0f w0rd5 1nt0 a 6ank can 6e d0ne 6y a 

CALL 1NWD8K(nwd5,6kname,115twd,1fr5tWd) 

wh1ch 1n5ert5 ••nwd5•• W0rd5 after w0rd ••115twd•• 0f 6ank ••6kname••. 7he 10Cat10n 0f the 
f1r5t 1n5erted w0rd 15 returned v1a ••1fr5twd••. 7he c0ntent5 0f the 1n5erted w0rd5 
are n0t def1ned 6y 1NWD8K. 7h15 Can 6e d0ne 6y F0rtran 1n5truct10n5 (1n5trUct10n 
C0MM0N//1ERRDYN,VDYN(1) mU5t then 6e pre5ent) 0r 6y CP..8K 0r 7R..8K 5U6r0Ut1ne5. 

1n5ert10n 0f w0rd5 5p11t5 a 6ank 1nt0 at 1ea5t three data 610ck5. A 6ank 
hav1n9 0n1y 0ne data 610ck can 6e 06ta1ned 6y 

CALL UN8K(6kname) 

When 5evera1 1n5ert10n5 are d0ne, c0mputer t1me can 6e 5aved 6y ca111n9 UN8K 
0n1y at the very end 0f the pr0Ce55. 

7.6 De1et10n 0f w0rd5 0f a 6ank can 6e d0ne 6y a 

CALL DLWD8K(nwd5,6kname,1fr5twd) 

wh1Ch de1ete5 ••nwd5" w0rd5, 5tart1n9 at w0rd ••1fr5twd•• 0f 6ank ~kname~. 
7he 6ank 1en9th 15 adju5ted. 
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7.7 U5e 0f ••nwd5•• = 0 

5u6r0ut1ne5 CP8K.. and 7R8K.. can 6e ca11ed w1th an ar9ument ••nwd5•• e4ua1 
t0 2er0. 1n that ca5e the wh01e 6ank 15 c0n51dered. 1n the 5ame way, a ca11 
t0 PR8K w1th "1wdf1n~ = 0 pr1nt5 the c0ntent5 0f the 6ank, 5tart1n9 w1th w0rd 
••1wd1n••, unt11 the 1a5t w0rd. 

8.- 1n1t1a112at10n 

7he 5tatement CALL 1N17DYN mu5t 6e executed 6ef0re any 0ther ca11 t0 a 
5u6r0ut1ne 0f the DYN050R 5y5tem. 

7h15 1n5truct10n 1n1t1a112e5 the parameter5 0f the DYN050R 5y5tem 6y u51n9 
defau1t va1ue5 wh1ch are c0nven1ent f0r m05t u5ua1 ca5e5. H0wever, 0ther va1ue5 
can 6e a5519ned t0 the5e parameter5 (5ee DYN050R u5er•5 9u1de). 

9.- VER7EX 8ANK5 and tree 5tructure 

A Vertex 6ank 15 n0t referenced 6y a name, 6ut 15 11nked t0 a vertex 0f a 

tree 5tructure. 
A 51mp1e examp1e 0f the u5e 0f a tree 5tructure 15 the 5t0ra9e 0f 

mu1t1-d1men510na1 array5, w1th any num6er 0f 1nd1ce5. 70 each 0f the5e 1nd1ce5 
c0rre5p0nd5 a vertex 6ank, and a5 the 6ank 1en9th5 can 6e d1fferent, 5pace can 
6e 5aved (e.9. the 5t0ra9e 0f a very 619 5ymmetr1c matr1x). 

A tree 5tructure ha5 t0 6e def1ned 6ef0re any vertex 6ank can 6e. 1t mu5t 
6e de5cr16ed 5tep 6y 5tep, 5tart1n9 fr0m the r00t 0f the tree (vertex 0f 2er0 1eve1). 
7he def1n1t10n can 6e d0ne h0r120nta11y, a11 the vert1ce5 0f a 91ven 1eve1 6e1n9 
def1ned 6ef0re the next 1eve1 15 c0n51dered, 0r vert1ca11y, each def1ned 6ranch 
6e1n9 then C0nt1nUed unt11 1t5 end 6ef0re an0ther 6ranch 15 def1ned, 0r 6y a 

c0m61nat10n 0f the tw0 meth0d5. 
A vertex 15 def1ned 6y the 5tatement ......... 

CALL DFVX(2HX2,n6raneh) 

"n6ranch•• 6e1n9 the num6er 0f 6ranChe5 wh1Ch Can 6e attached t0 the n~W1y def1ned 
vertex and the 1dent1f1cat0r 0f the new vertex 6e1n9 tran5m1tted v1a the F0rtran 

array 1VXDYN, 10Cated 1n C0mm0n 610C VXDYN. 

7he 5tatement 
C0MM0N/VXDYN/1V~DYN (n) 

mu5t theref0re 6e pre5ent 1n the ca111n9 5u6r0ut1ne. 
n 15 an 1nte9er c0n5tant re1ated t0 the max1mum num6er 0f 1eve15 0f the tree, 

wh1ch 15 e4Ua1 t0 n - 1. 
Let u5 a55ume that 1t 15 re4u1red t0 def1ne a new vertex 0f 1eve1 L hav1n9 

the 1dent1f1er (11,12,...1L•1,1L) and 11nked t0 the vertex (11,12,...1L• 1) 

prev10u51y def1ned w1th a num6er 0f 6ranche5 at 1ea5t e4ua1 t0 1L. 
7he f0110W1n9 5tatement5 are needed theref0r 

1VXDYN( 1)=11 

1VXDYN( 2 )= 12 

1VXDYN(" " " " " " " " " "L) = 1L 

~Y~(~L~,n6ranch) 

1VXDYN(L+1) ha5 t0 6e 5et e4ua1 t0 2er0. 7h15 def1ne5 the 1eve1 L 0f the new 

vertex. 



5 1 6 P L A N  N0t1ce5 74 Apr11 1977 

10.- 6ar6a$e C011ect10n 

6ar6a9e c011ect10n 15 c0mp1ete1y under the c0ntr01 0f the DYN050R 5y5tem 
and 15 perf0rmed when needed, w1th0ut any 1ntervent10n 0f the u5er. H0wever~ 
the u5er can 5pec1fy the cr1ter1a wh1ch f0rce the 5y5tem t0 nerf0rm 9ar6a9e 
c011ect10n, 6y def1n1n9 pr0per1y the appr0pr1ate parameter5 at the 1n1t1a112at10n 
5ta9e. 

1n the DYN050R 5y5tem, 9ar6a9e c011ect10n 15 nerf0rmed 1n a 5pec1a11y 51mp1e 
way. 7h15 15 due t0 the fact that the dynam1c 5t0re 15 d1v1ded 1nt0 tw0 
d15t1nct area5. 

7he f1r5t 0ne, the A-area, 15 10cated 1n the 10wer part 0f array VDYN and 
c0nta1n5 0n1y 1nf0rmat10n a60ut mem0ry 0r9an12at10n. 

7he 5ec0nd 0ne, the D-area, 15 10cated 1n the uDDer nart 0f array VDYN and 
c0nta1n5 the data, 9r0uped 1nt0 data 610ck5~ 0n1y the f1r5t w0rd 0f each 0f the5e 
data 610ck5 c0nta1n5 1nf0rmat10n a60ut mem0ry 0r9an12at10n(ma1n1y a 6ackward 
p01nter t0 the A-area). 

N0 9ar6a9e c011ect10n 0ccur5 1nt0 the ~-area. 7heref0re, uDdat1n9 0f p01nter5 
15 very ea5y. When a 610ck 15 m0ved 1n the D-area~ 0n1y the c0ntent5 0f 1t5 
1nd1rect addre55 ha5 t0 6e chan9ed, the 1nd1rect addre55 1t5e1f rema1n1n9 
unchan9ed. 

Neverthe1e55, the 1en9th 0f the ~-area can 6e 1ncrea5ed (and a150 decrea5ed). 
7h15 d0e5 n0t need a 5h1ft1n9 0f the wh01e D-area. 0n1y the 610ck5 10cated near 
the A-area jump 0ver 0ther 610ck5 t0 6e c0p1ed~e1ther 1nt0 free h01e5 0r at the 
very end 0f the D-area. 

11.- P0rta6111ty 

7he DYN050R 5y5tem ex15t5 1n tw0 ver510n5 : 

1) CDC Ver510n, 5er1e5 6000. • ....... 
7h15 ver510n ha5 6een te5ted 0n a~ CDC 6500 at the Un1ver~1t~ L16re de 8ruxe11e5 
and 5h0u1d w0rk w1th0ut any m0~1f1cat10n 0n the CDC 5er1e5 7000 and CY8ER 70. 
1n th15 ver510n, 1t 15 made u5e 0f the 60 61t 1en9th~ 0f the w0rd5 and whenever 
p055161e, 3 1nte9er5 are 5t0red 1nt0 0ne w0rd. 
70 1mpr0ve the 5peed, 50me 5u6r0ut1ne5 are wr1tten 1n C0MPA55. 

2) P0rta61e ver510n 
1n th15 ver510n, 0n1y 0ne va1ue 15 5t0red 1nt0 each w0rd. A11 the 5u6r0ut1ne5 
are wr1tten 1n F0rtran, 6ut 50me 1n5truct10n5 areperhap5 n0t c0mpat161e w1th 
AN51 F0rtran and 50me v8r1a61e5 have 7-character name5, wh1ch 15 n0t accepted 
6y m05t c0mputer5. 

12.-C0mp1ete de5cr1~t10n 0f DYN050R 

7h15 paper 91ve5 0n1y the 6a51c feature5 0f the DYN050R 5y5tem. A m0re 
50ph15t1cated u5e a110w5 the u5er, 0nce he 15 fam111ar12ed w1th the 5y5tem,t0 
1mpr0ve 9reat1y the 5peed 0f Pr09ram5 u51n9 1t. 7he c0mp1ete de5cr1pt10n can 6e 
f0und 1n the DYN050R u5er~ 9u1de wh1ch can 6e 06ta1ned 6y wr1t1n9 t0 the auth0r 
at f0110w1n9 addre55 : Dr Marce1 HUY8RECH75 

Un1ver51t~ L16re de 8ruxe11e5 
Campu5 de 1a P1a1ne CP 228 
80u1evard du 7r10mphe 
8-1050 8ruxe11e5 (8e191um) 
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