
Internal Report ^

DESY F14-77/01 ft ÄUG. 1977
August 1977

B Ö S

Bank_0rgani:sj^tj.£n System,

Dynamic Storage Organisation with FORTRAN

by

V. Blobel





BBBB

3 l
B

38BB OOÜ

sss

sss

ssss

BANK O R G A N I S A T I O N S Y S T E M - BÖS
______.,-.______-.-.-.__-.-. -)__-—-- _________ j.-.__-.__- .,__.

DYNAMIC STQ*AGE ORGANISATION WlTH FORTRAN

AUTHOR - V.BLOSEL
II.INSTITUTE F. EXP. PHYSIK
UNIV^RSITY QF HAMBURG AND DESY

TABLE OF CONTENT ENTRY NAMES

1.

2.

3.

4.

5.

6.

7.

B.

9.

10.

11.

12.

13.

INTROQUCTION

CRPATI ON Pf BANK.5

L O C A T I N G Bfi^KS

INPUT f^ROM C A R D S

DEFIN1NG SET« OF BANKS

PR.INTJNG QF BfcNK.5

OELETING BANKS

G A R B A G E COLLECT10N

UNFORMATFD INPUT/OUTPUT OF BANKS

SPtCIAL SET OF BANKS

PR.INTING S T 6 T I S T I C ANC Ä DUMP

OPTIMI2AT ION

A P P L I C A T I O N PROGRAMS

BINT

BCRE
BSTR

BLOC
BNXT

BREADC

BHLT

BPRS

60LS

BGAR

BWRITE

8SAT
BSLT

BSTA

BDEF

UCCNO
QCCND
UTABL
OTA6L
UHIST
QHIST
UCQRR
USTOR
PSTCR
TCOND
THIST
T S T C R
P T E X T

BCHL
BHtfE

BPOS
BDAR

BMLT

BOLM

BGAC

BREAD

BSAM
BSLW

BDMP

IBLN

PCOND

PTABL

PHI?T
DHIST
PCORR
US T QS
DSTGR
TT46L
TCDPP
T T E X T



- 3 -

1. INTRODUCTION

lARGF AMOUNT C1F D A T A ARE TC1 BF A N A L Y S E D IN HIGH-ENERGY
P H Y S I C S E X P E R I M E N T S . D A T 4 CN CNE E V E N T CONSIST OF D A T A
FROM SEVF«AL SOURCES, E.G. TRACK CHAMBE*. SHOWER COUNTER
AND S C A L E P . OUfllNS THE A N A L Y S I S NE« DATA MAY BE ADDED
BY COMPUTATION, E.G. D A T A QN SINGLE T R A C K S . ALSO DATf t
MAY 8E C O M P R E S r f D BY D A T 4 RFDUCTIQN PRCGRAMS.
THF C 3 M P L E X I T T tlF A N 6 L Y $ I S OEPEND? V F P Y MJCH CN THE
O R G A N I S A T I O N 3F THE DATi IN S T O R A G E AND ON MASS STORAGE
DEVICES, E.G. TAPES. A FLEXIBLE DATA ORGANISATION
SIMPLI.FIES THE 4N1LYSIS.
THE S Y S T E M D E ' C ^ I B E D HERE IS DESIGNEO ACCORDING TO THE
NEEO1: OF HIGH-F^E^GY PHYSICS EXPERIMENTS. ALL DATA ARE
STRUCTU<*ED IN 53 C A L L E D BANKS 0*= V A R I A B L E LENGTH. DATA
IN ONE BANK REFER F.G- TO A SINGLE PARTICLE TRACK. A
BANK HAS TwC IDFNTIFIER? NA AND NR, CALLED NAME ANO
NUMBF.R. N O R M A L L Y THE I D E N T I F J E R NA CQNSISTS OF UP TQ
FOUR C H A R A C T E 3 5 ILEFT A D J U S T E D I , WHl LE IOENTIFIER NR
IS AN INTFGER.
ALL BANKS ARE S T O R E D IN i SINGLE CCMHON/BCS/ IH(NSPACE».
AN INDFX IND IS ASSIGNEO TO EACH BANK, WHER.E IM(IND)=NM
CONTAINS THE NUMBER OF O A T A KORDS IN THAT BANK. DATA
ARE 5 T O R E D IN N (IND*-11 TO Ih l lNO+NW). IN ADDITION
THERE A R E THREE WORDS CQNTA lN ING NAME, NUMBER AND A
POINTER ACCORDING TO THE FOLLOWING SCHEMA.

I I M 1 I )

IND - 3 NA ( N A M E l
IND - 2 NR IMUMSER l
INO - l POtNTFH TO NEXT BANK OF 5AME NAME
IND NW = NLJMBER ÜF DATA *ORDS IN THE BANK
IND * l I .DATA W O R D
IND -»• 2 2 . D A T A W O R D

IND + NM L A S T D A T A hO&D

NO L I M I T A T I O N S F X I S T FGR THE LENGTH OF A SINGLE BANK OP
THE NUMBER GF B4N<.S, E X C E P T FQR THE TOTAL LENGTH OF
ALL B A N K S .
THE NUMBER OF D I F F E R f N T NAMES MAY NFVER EXCEED 200.
OUTPUT DF SFTS OF BANKS IS S IMPLY DONE BV SPECIFYlMG
ALL NAMF5 OF BANKS, BELONGING TO THE OUTPUT RECORD.
BAN< RECORDS MAr 3 0 N T A I N MANY B A N K S » BANK A F T E R BANK WlTHOUT GAPS.
THE MAIN A D V A N T 4 G E S OF THE S Y S T E M ARE -

- EFFICIENT USE OF STORAGE
- E A S V S D O I T I O N OF NEW BANK?
- FLEXIBLE INPUT/OUTPUT
- PRINTOUT OP B A ^ K 3TPUCTUPE FCR TEST PURPOSES

L IBRARIES . THE SLBROUTINES OF THE B A N K - S Y S T E M ARE ON
THE DESY-NEHLIB L I B R A R I E S

ÜSN = F I F _ 8 L Q . D A H E P ( L O A D t
AND DSN=F1EBLO.DAHF.PS I S O U R C E »

A ORDEREO LIST JF ALL SUBROUTINES FOLLOWS.

S T A N D A R D S U B R O U T I N F S

BINT B F M T
6CRE BUAR
BLOC BPOS

IBLN

BOEF
6 P R M

MO VE R X

ßDLM
B R F A D C
UCOPf2

CCHL

BDMP

B S A C

UMP

BGAR
BWRITE

8DLM

6 PUT
READFF

A L T E R N A T I V E

CCRE CLOC CHEAO CPOS

SUBROUTINFS FRQH DFSYLI8

I T R A C E NT IME N3ARG

A P P L I C A T I O N SUBOOUTINES

CCOR DEFST UF I TOD* PCOND PCORR PHIST
PTABL PSTOR P V E R T SORT4 UCOND UHIST UTABL
USTOS V A L L P T E X T

C O M P A T I B I L I T Y Wl TH NON-IBf FORTRAN* FOR ALL SUBROUTINES
WITH NUMBERED R E T U P N S T A T E M E N T S IRETURN L, RETURN 2,
S T A T E M E N T N R S AS A R G U M E N T S ) THERE A R E ALTERNATIVES MI TH
FIRST LETTER C, WHICH A t f O I D THIS POSSI8ILITY OF IBM-FORTRAN.

I N I T I A L I Z A T I O N IS OONE BY THE FOLLCWING STATEMENTS.

C O M M O N / B C S / l K ( N S P A C E l
REAL R r t l N S P A C E l
EÖUIVALENCE I IW l1 ) ,RWI1 ) )

W H E W E N S P A C E = INTEGER CONSTANT

CALL B I N T I N S P A C E . N R E C .NOMP.NAODt

W H E R E NREC = MAX.NO OF ktORDS IN A RECORD (1000)
NDMP = *JR OF WOPDS, P R T N T E O IN A DUMP 1500)
NADD = NR OF W O R D S FOR LCW P R I C R I T Y B A N K S ( 0 )

NOTE. HERE AND IN THE F Q L L O w I N G INPUT ARGUMENTS HAVE
A LINE A 6 3 V E , O U T P U T A R G U M E N T S HAVE A LINE BELOH.
A R G U M E N T S , WHICH 4 R E CHANüED BY THE P P O G R A M , HAVE A LINE
A 6 0 V E AND BECClw.

IF ILL fGAL POINTE« A R E D E T E C T F O BY THE BANK PPOGRAM,
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A DUMP CONTAINING RELEVANT STATUS INFORMATION AND
NDMP WORD* OF CQMMON/BCS/ IS PRINTED.
NAMES WITH A C H 4 R A C T E R '*' AS THE FOURTH CHARACTER
(E.G. HST', » ARE CONSIDEREO AS SPECtAL, THE TOTAL
SPACE ATTPIBUTED TO THEM NEVER EXCEFD5 NADD HCROS.

2. CR.EATION OF BANKS

2.1 C R E A T E A BANK

CALL BCHEl lNO,NA,NR,N*«,tSl , ieRI

KHERE NA = NAME OF THE BANK
NP * NUMBER OF THE BANK
NH = NUM3ER OF MORDS OF THE BANK (NH.GE..OI

IND - INDEX OF BANK IIER-L, IF BANK ALREADY EilSUNGJ
ALL WORDS OF THE BANK ARE SET * 0
RETLI1N l 1 I E ? * Z » IF NOT ENOUGH SPACE

A L T E R N A T I V E
CALL CCRE( IND,NAfMft,N*tlERl

T E S T IER«2 EUUUALENT TO RETURN L

2.2 CHANCE LENGTH OF THE LAST CREATED BANK

CALL B C H L I N M t K S l )

«HERE NW » CHARGE IN LENGTH OF THE BANK INW.LT.O VALIOI

PETURN l, IF NOT ENOUGH SPACE

A L T E R N A T I V E
CALL C C H L ( N W , 1 F R I

TEST IE«-2 EUUIVALENT TQ RETURN l

NOTE, THAT ONLY THE LENGTH QF THE LAST CREATED BANK CAM
BE CHANGEO O I « E C T L Y (SEE CHAPTER

2.3 S T 3 R E DATA IN A BANK

CALL BSTRI IND. JM,NMI

IND = tNDEX
JW => A R R 4 T TO 6E STORED
NW = LENGTH OF Jw
IS STORfcD IS IK(IND»U FTC

M3V1NG A BANK

CALL B1VEI IND,6Sll

IND =• INDEX OF 8ANK TO BE MQVED
THE ö A ' ^ K IS M T V E D TO THF END OF THE USED S T Q R A G E * IND
IS CHANGED. AFTER BHVE THE LENGTH OF THE BANK CAN BE CHANGEO
Bf 8CHL.

U IF r-OT ENOUGH S P A C E

A L T E R N A T I V E
CALL C ^ V E l INO, I cRt

TEST IfiR=2 EäUIVALENT TO RETURN l

J. L3C&TING B A S K S

J. t L3CATE A BANK

CALL BLOCI IND,NA,NR, tS l )

*HERE NA = NftMF_ QF THE BANK
NR = NUH3ER OF THE BANK

TNO = INDEX OF THE B A N K ( N O R M A L RETNRW
R E T J f t N l* IF Ö4NK NOT FX1ST ING

A L T E R N A T I V E
CA.LL CLQC1 IND, NA ,NR l

T E S T INO*0 EJUIVALENT TO RFTURN l

3.2 L U C A T I N G ALL B A N K S OF A G IVEN NAME

L 3 C A T I N G 3F ALL 3 A N K S OF A GIVEN NAME IN ASCENOING QRDER
OF NF n ÜONE IN THE F O L L C W I N G W A Y -

CALL

NAME = NAME CF THE BANKS

CALL 3NXTI

IMO = INDEX DF NEXT BANK OF THE ?AMF
l A F T F 3 L A S T ^

A L T E B N A T I V E
CALL C P O S ( N A M F )
CALL CNX.T( INOt

T r 5 T IND=0 E J - J l r f A L E N T TQ RFTlJPN l
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EXAHPLE FOR A LQOP ON ALL Ö A N K S OF THE SAME NAME
CALL B P O S ( N A M E )

10 CALL BNXT(INQ,&20>
• * •

GOTO 10
20 CQNTINUE

BPOS/BNxT-LOOPS M A Y 8E NESTED. BNXT HA/ ALSO BE USEO
MITHQUT BPOS TO O B T A I N THF INDEX OF THE NEXT BANK OF
THE ? ; A M E NAME. THE INDEX INI is A INPUT- AND OUTPUT-
ARGUMENT IN BNXT, E X C E P T FOR THE FIRST CALL A F T E R THE
CALL 9F BPOS, WHERE IT IS AN OUTPUT-ARGUMENT.
SEE ALS3 R E M A R K ? IN C H A P T E R 12.

J.3 A L T E R N A T I V E TD

LOCATING ALL BANKS OF A G I V E N NAME CAN A L S O BE OQNE MITH BOAR.

CALL BDAR ( NAME , N, I NO A ,NL I M»

HHERE NAME - NAME OF THE BANKS
NLIM = NS..OF WORDS OF ARRAY JNOA( l

INOAl l - A R * A Y CONTAING N INOICES (N.LE.NLIMJ

F X A M P L E . Egu ivALENT TO THE ONE IN 3.2
INTEGER INDAI20I
CALL BÖAR I NAHE,N , lNDA,20 )
DO 20 T= l ,N
IND=INDAlI)

20 CONTINUE

4. ISPUT FROM C A R D S

D A T A CAN BE READ FRQM CARDS IN FREE FORMAT QR IN A FORMAT GI YEN
ON THF C A P O ITSELF, 4ND S T O R E D IN BANKS. THE LAST 8 COLS OF THE
CARD1- ARE NOT USEJ) IN FREE FORMAT MODEi

CALL SREAOC

D A T A ARt P E A O FRÜM CARDS l WNI T 5) UNTI L DATA ENO Oft A CARD W 1TH
ENDU IS READ.

4.1 FREE F O R M A T

READING A CARD OF THE TYPE
NAMF A B C . . .
C P E A T E C A BANK W l T H NA = NAMF , NR = 0, A SECOND CARD W I T H THE
SAMfc Nü^e C R E f l T E S A BANK t, I TH Nft = NAME, NR = l ETC.

tNAM N A 6 C . . .
C R t ß T E S A R5NK w I T H NA = )N4M, NR * N. Ä SECOND CüRD W K H THE
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?AME S N A M AND N IS NOT STDRED.

THE BANK NAME NA CONSISTS OF THE FIR?T FOUR CHARACTERS OF
NAME Oft INAM, R E S P . THE F IRST
C H A R A C T E R OF INAM IS THE DOLLAfi-SIGN. N, A, B. C , ...
ARE CONSTANT5 , INTEGER C O N S T A N T S W R I T T F N WITHOUT A OOT (.),
REAL C O N S T A N T S »JITH DOT (.1 AND OPTIONALLY HI TH EXPONENT.
CONTINUATION CARDS STARTING IMMEDIATELy hl TH CONSTANTS ARE
A L L O W E O . NON-NU^E^IC C H A R A C T E R S BETHEEN CONSTANTS ARE
IGNORED.

<t.2 FORMATED

AFTER READING A C A R D
: NAM H N W ' FÜRMAT
NH MIROS A R E R E A D A C C O R D I N G TQ THE GWFN FQRMAT FROM CONSECUTWE
C A R D S AND 5TORED IN A B A N K W I T H NA * "NAH, NR = N. THE FORMAT
SHOULD S T A R T W I T H ix JSEE E X A M P L E J , TD A L L G W ECHG-PRINTOUT
«ITHOUT LINE SKIPPING.

4.3 SPEC IAL CARDS

FNDQ
6READC RETURNS.

POFF
PRINTING 3F C A R D S IS S W I T C H E D OFF. IT MA T BE SWITCHED ON AGAlN
Bf THE C A R D
PON

UNIT N
THE NEXT CARDS A R E READ FRQM UNIT N UNTI L DATA ENO, THEN AGAlN
FRQM UNIT 5.

4.* E K A M P L E FOR CARDS AND BANKS STORED

C O N S T A N T S 1.7 2.3 7 1.23F-4
»RUN 2769 1.520 16.0
0.7 2*0
»TIT 2000 5 M U.5A4I

P t * PI f PI- PI- P IO
FNOQ

BANKS S T O R E D

NAME
NUMflER.

CONS
0

SRUN
2769

M O R D S

"TIT
2008

5

I .DATA W O R D
2 . D A T 4 W O R D
3 . D A T A «QRD
4 . D A T A W 0 « 0
5 . D A T A W O R D

1.7

1.23E-4

1.520
u.o

Ol7
2iO

INOTCES AB E OßTA INED 0Y
CALL BLOCl IND, ' C O ^ S 1 , C , t S 11

PI*
PI-
PI-
P I O
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CALL BLOCUND,'»RUN',2769,£SU
C*LL BLOCl IND,'*TIT',2000|&SU RESP.

5. DEFINING SETS OF BANKS

DEFINITION. THE SET BILIS1I IS THE SET QF ALL BANKS H1TH ALL
NAHES, APPEARING IN THE A R R A Y LISTi

A SET B I L l S T t IS DEFINED BY TH6 FCLLCWNG STATEMENT.

CALL BULTtN,L ISTI

CALL BDLM

ALL BANKS DF THE PREVIOUS OEFINEO SET BILISTI ARE OELETEO.

A DELETFD BANK l* NO LONGPR ACCESS1BLE BY A CALL BLOC, ALTHOUGH
IT IS ST ILL IN S T D R A G E UN1IL THE NEXT 6ARBAGE COLLECTION.

8. G A R B A G E CQLLEIT ION

IN A 6 A O B A G E C O L L E C T I O N THE ACTIVE (NOT DELETEDI BANKS ARE
SHIFTEO IN STQRAGE, IF THERE ARE BANKS DELETED.

WHERF L I S T ~ A U R A Y OF N NA ME S

FXAMPLE

CALL B M L T t 2 i ' H E A D G E O M ' I

6. PRINTIHG OF BANKS

6.1 PRINT A SINGLE BANK

CALL BPRS(NA ,NR |

MHERE NA • NAME
NR > NUM3ER OF BANK TO BE PRTNTED

6.2 PRINT A SET OF BANKS

CALL BPRM

AlL BANKS OF THE PREVIQUS OEFINED SET Bf LISTI ARE PP1NTED.

THE PRINTING F O R M A T OF EACH WORD IS CHQSEN AUTOMITICALLY
( T E X T , INTEGER, R E A L ) , NOT A L W A Y S CORRECT.

7. DELETING BANKS

7.1 DELETF A SINGLE BANK

CALL BOLSINA.NRI

NA « NAME
HR = NUM3ER OF SANK TO BF DELETED

,2 DELETE A SET DF BANKS

---6

CALL B G A R ( I G A )

IGk = 0 NO GARBAGE COLLECTION DCNE ilf NO BANKS WERE DELETEDI
IGA * i G A P B A G E COLLFCTION OONE

CALL BGAC1 IGA.Nrt»

WHERE NM * NH.3F wOROS OF A NEW BANK
NO GARBAGE CQLLECTION IS DONE , TF THERE IS SPACE ENOUGH
FQR AN AODITIQNAL BANK *ITH N

HARNIMG. BECAUSE IN A G A R B A G E COLLECTION, SOHE BANKS (ALL BANKS
6EHINO DELETED 9MKSt ARE SHIFTEO, THE I NOICES OF THE BANKS
CHANCE. A U T O M A T I C G A R B A G E COLLECTICN« A R E DONE IN THE INPUT-
OJTPUT ROUTINES (SEE 9.)

9. UNFOR^ATED INPUT/OUTPLT OF BANKS

9.1 HRITI^G SETS 3F BANKS

CALL B W R ITE(

ALL BANKS OF THE P R E V I O U S DEFINED SET BILISTI ARE «RITTEN ON
UNIT IUN. BECAUSE THE BANKS HAVE TO BE STORED CONSEC. IN
S T O R A G E BEFORE HRITING, THEY HAVE TO BE SHIFTED IN STQRAGE.
IF N E C E S S A R Y , A G A R B A G E COLLECTION IS OONE.
THE ÖANKS ARE NOT W R I T T E N , IF THE TOTAL RECORD LENGTH IS LAPGER
THAN ^ R E C (SEE INTROD XTIONU

THE ORDtR OF THE B A N K S IN THE RECOPD IS THE SAME AS MITHIN LIST,
BANKS HITH THE Sf tME NAME IN ASCENDING CROER OF NUHBER,
THE R E C O R O CONSISTS OF N * l WOROS, WHERE
F I R S T MORD IN RECORO = N
NEXT NORD » NAME
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NEXT WORD
NEXT NORD
NEXT W O R D
ETC.

r-UMBER GF FIRST BANK
POINTER
NR.OF MORDS OF THE FIRST BANK

9.2 R E A D I N G

CALL 6 R E A D I I U N , £ S 1 , £ S 2 I

4 REC9RD IS READ FROM UNI T IUN l ESI ERROR EXIT, &$2 ENO EXIT).
THE 8ANKS CONTAINED IN THE RECORD ARE STORED. IF BANKS HITH THE
SÄHE IDENTIFIERS ARE A L R E A D r EXISTING, THE* ARE OELETED.
A G A R B A G F C O L L E C T J Q N IS OONE A U T O M A T I C A L L Y .
IF THERE is NUT FNOUGH SPACE FOR A RECORD OF NREC HORDS (SEE
INTHODUCTION), THE PRQGRAM STCPS.

A L T E R N A T I V E
CALL C R E A D ( I U N , I E * )

TEST IERM EOUIVALENT TO RETURN l
TEST IER-2 EQUIVALENT TO RETURN 2

9.3 A L T E R N A T I V E F3R 8*(RI TE/BR6AD

INPUT-OUTPUT IS ALSO POSSIBLE WITH USER-WRITTEN SUBROUTINES IN
USER-CQNTROLLEU RECOROS.

CALL BOUTPIN.INI W)

THE S WORD5 iHlINIti) TO IrtlINlH»N-U CONTAIN ALL BANKS
OF THE PREVIOUS DEFINED SET B I L C S T U
N«0. IF RECORD TOO LARGE.

CALL B I N P I N . A R I

4RI J = 4 R R A Y QF N W O R D S ( CONTAINING BANKS.
THE BANKS CONT4INED IN THE A R R A f ARE STQREO.

T H E F O L L O W I N G S T A T E M E N T ? Ä R ^ E Q U I V A L E N T

OUTPUT CaLL 9 W R I TE( IUN)

A L T F C N A T ! V F CALL 30UT Pl N , l NI M t
E.OI NfilTFlIUN) N , ( I Kl I NI HM-1 ) . I = l . N)

INPUT CALL B P E A 0 1 I U N , t 5 1 t t S 2 i

ALTERNATIVE R P AD I I UN , ERR = ESl , END = tS2 ) N , ( A R( I » , I -l , N »
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CALL B I N P ( N , A R I

10. S P E C I A L SET OF BANKS

FOR TH-E USE IN AN EVENT-BY-EVFNT PROCESSING A SPECIAL LIST
OF .BANK NAHES 15 SUPPQRTED BY THE SYSTEM. THIS LIST CONTAINS
ALL NAMES OF BANKS BELONGING TO THE CURRENT EVENT. EACH
NA^E HAS ASSOCIATED A MARKER, HITH A VÄLUE -i, IF BANKS
W I T H TH IS NAME SH3ULD BE hRITTEN IN THE OUTPUT RECORO.
A F T E R INPUT I B R E A O / B I N P ) THE SPECIAL LIST CONSISTS QF
ALL N A M E S OF 6ANKS JUST R E A D IN, MlTH PtAUKER =1.
THE LI.ST CAN BE UPDATED DURING EVENT PROCESSING.

10.1 U P D A T I N G THE 5PECIAL LIST

-10

CALL B S A T ( N , L I S T |

CALL BSAw(N,L ISTI

MHERE L I S T ) } = A R R A V OF N NAMES

IN BOTH C A S E S THE NAMES A R E ADDED TO THE SPECIAL LIST
(IF N3T A L R E A O Y P * E S E N T » , AND THE HARKER IS SET
= 0 FOR B S A T AND =1 FOR BSAli.

10.2 DEFIMNG THE SET OF BANKS

CALL BSLT

CALL B S L H

THE SET B I L I S T J is DEFINED AS THE SET OF ALL NAHES OF THE
« O E C J A L LIST FO* BSIT, ANO AS THE SFT OF ALL NAMES OF THE
S P E C I A L L I S T W I T H HARKER =1 FCR BSLH.

10.3 E X A M P L E

THIS E X A M P L E E X P L A I N S THE TYPICAL INPUT/CUTPUT -
PROCEOU»? IN AN E V E N T - B Y - E W E N T PROCFSSING. ONE EVENT IS
P E A D IN B* BREAD. BY C O M P U T A T I O N NEW BANKS ARE CPEATED.
SOME 3F THESES BANKS SHOULÜ BE «RITTFN , BUT ALL BANKS
HAVE T3 8E DELETE3 A F T E P PPOCESSINO THE EVENT.

C INPUT
10 C4LL BRE4DI IN -UNIT ,

C
C CDMPUTATIQN
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9 A N K S , WH1CH ARE CREATED AND MHICH SHOULD NOT BE «RITTEN
CALL BSATCNT.HAMTI

6 A N K S , HHICH ARE CHEATEO AND HHfCH SHOULLD BE «RITTEN
CALL

DECIDE QN OUTPUT FQR THIS EVENT
IM. NOT. O U T P U T ) GOTC 20

OUTP UT
CALL BSLW
CALL B W B I T E I C U T - U N I T )

OELETE ALL E V E N T - B A N K S
20 CALL BSLT

CALL ÖDLM
GOTO 10
READ ERHÖR

30 W R I T E U . .»
GOTO 10
ENO OF DS

*0 URITE1. . .1

L„_u.— - _L— . l l

11. P R I N T I N G S T A T I S T I C AND A DUMC

A F I N A L S T A T I S T I C ON THE S*STEM PERFORMANCE IS PRINTED 8t

CALL 8 S T A

A DUMP COSTAIN1NG RELEVANT STATUS -INFORMATION ANÜ NDNP
M3RDS DF THE CO-4MDN /BCS/1 -i N S P A C E » IS RRINTED BY

CALL BDMP

ANO THE P R O G R A M is STQPPEO.

12. O P T I M U A T I O N

L O C A T I N G BANKS 3V C A L L S TC BLOC AND BPOS/6NXT IS DONE BIT
F A S T ALGORITHMS, BUT QF COURSE SOME TIME IS SPENT IN
THESE SUBROUTINFS. HO»IEVEP, CALLS TO BLOC AND ÖPOS/BNXT
CAN BE R E P L A C E O Br SOME F QRTR A N - S T A T E MENTS » AVQIDING
THE SA i / ING AND a E S T Q R I N G OF R E G I S T E R S ETC IN THE
CALL/R.FTURN

THF. METHOD USED FOR THF PClNTFPS TO BANKS IS AS FOLLOW?.
AT A N Y T I M E THfc F I R S T 200 hORDS QF THE CCHMON /BCS/
CONTAIN THE INDICES FQR THE F I R S T BANK OF EACH NAME.
THE A S S I G N M E N T GF A NAMF TO A L O C A T I O N IS NEVER CHANGED
DURING P R 3 G P A M ExECUTION. NORMALLV THE ASSIGNMENT I? DON E
IN THE ORDER OF A P P E 4 R E N C F QF NAMES, ByT THE ASStGNMFNT
CAN. A L S O 6E F T X E D A F T E R I M T I A H 2 A T I C N OF THE SYSTEM
(AFTER, CALL BINT1 B V THE CALL

C A L L 5 D E F l N , L ! j T I
L I S T ) ) = A R R A Y OF N NAMEE

THE FI .RST NAMF OF THE A R R A Y (L ISTUH IS A S S I G N E D TO
I r f t l t , THE SECQND TO I « ( 2 » ETC.

EXiMPLE
CALL e O E F l a . ' H E A D T I T L O A T A 1 l
CALL Ö O E F i a , 'GEOHSHDW l

T H A T THE I^OEX OF THE F IRST BANK NITH NAME 'GECK-
IS NFEDED. TH IS INOF.X IS S T Q R E D IN

I F t IND.EQ.O) GOTO 19
USE IND

G O T O 20
NQ BANK W I T H NAMF

10 CONTINUE
•GEOM 1 E X I S T S

THE L 3 C A T I O N ASMGNED TO A NAME CAN ALSO BE OETAINED
USING THE FUNCTION I9LN.

I ' I B L N l N A M E !

IwUl CDNTAINS THE INDEX OF THE FIRST BANK WITH THE
THE G I V E N NAMF OR 0, 1F NO B A N K IS E X I S T I N G .

F X A M P L E
I = I Ö L N ( 'GF.OM' t

W1ULD V I E L D l*t* IN THE PPEVIOUS E X A M P L F .

S FAST (HASHI ALGORITHM IS üSED IN THE FUNCTICN IBLN,
MITH E x E C i J T I O N T IME N E A R L » INDEPENDFNT FROM THE TOTAL

F E X I S T I N G NAMES.

ALL B A N K S OF THE S A M E NAME A R E CONNECTED BY ( F O R N A P O t
P O H T E R S , S T O R E J IN IWIIND-1I FOR A BANK W l T H INDEX IND.
THE URDFR PF THE B A N K S IS IN A S C E N D I N G NUMBER. FROM A
GlVEN RANK *1TH INDEX INO, THE NEXT BANK OF THE SAME
NAME CAN BE Ü S T A I V E D BY THF. FCLLOWlNG S T A T E M E N T .

I N O * I - ( I N D - 1 )
IFl I N D . E Q . O ) GOTO 10

C USF IN U

G^'T 20



- 15 - - 16 -

C NO FURTHF" 9ANK DF THE S A M E NAME
10 CONTINUE

THU? LOCATING OF THE NEXT BANK OF A GI VF r* NAME IS
A L W A t S F A S T , BUT E.G. L O C A T I N G ONLV THE L A S T OF
MANY BANKS OF THE S A M E NAfE l? SLGM.

TH£ F 3 L L O W I N G E X A M P L E SHQktS THE REBLACEMENT CF THE
B P O S / B N X T USE BV SOME FO« TRAN-STATEMENTS .

E X A M P L !

CALL B P O S ( N Ä M E )
10 CALL feNXTlIND,£20»

IND=IBLN(NAMEI+1
10

IFI IKD.EQ.OI GOTO 20

C A L L ÜCONDU (J,NP )

WHERE !,J = INDICES QF ELEMENT
NR = NUHBER OF COUNTS IN ELFMEM

BANK r - (CON ,IJ) OF L E N G T H 8 (+ <O ARE USED, WHERE U IS C A L C U L A T E D
FRQM I ANü J.

13.2 CÜUNT IN A 256 * 16 4 R R A Y

CALL U T A ß L IN , I ,J t
' N C R E A S E CPUNT IN FL^MFNT T , J 8 If CNE.
0 .LE. I ,LE. 255 AND Q .LE. J .LE. 15.
H A X ! M U M COUNT IN ONE ELEMENT IS 655J5.

G3TO 10
20 CONTINUE

GOTO 10
20 CONTINUE

NOTE, T H A T ALSO THE USE OF IBLN CAN BE A V O I D E D er USING
AS EXPLAINED A Ö O V E .

13. A P P L I C A T I O N P R O G R A H S

THF. SUBfiOUTINE O E S C R I B E D HERE USE SANK S T O R A G E OF LOH
P R I D R I T V . THEY CAN BE USEO FOR COUNTINO, HISTOGRAMMING,
STOPING OF V E C T Q B S ETC. AND M A V BE USEFUL IN THE TE?TING
P H A S E OF L A R G E P R 3 G R A M S .
THF T3TAL NÜMBER OF MORDS US6D IN THE BANK CO»*MON /BCS/ CAN
NEVER E X C E E D NADD WORDS (NADO IS AN AR6UMENT CF BINTI.
THE SUBROUTINES S T A R T W l T H A LETTER U FÜR A NEW ENTPt , AND
WITH A LETTER P F3R PRINTCUT. PRINTOUT CAN ALSO BE OGNE FOR
ALL SUBROUTI1E5 8V P A L L .

C f tLL P Ä L L
PRINTÜUT FGR ALL SUBPQLTINES

THE ARGUMENT N IN THE C A L L S SHOULO A L W A Y S BE A P O S I T I V E
INTEGER W I T H LE$S THAN 9 OIGITS.

13.1 COUNT IN A 32769 * 3 2 7 6 8 A R R A T

13

CALt PTABL IN)
THF I/J A R H A Y NUM3ER N IS PRINTED. F3R N-0 ALL A R P A Y S
A R E PRINTED.

CALL Q T A B L t N . I . A R )

WHERE A R l l = A R R A t OF LENGTH 16 CONTAINING THE CCUNTS
IN THE I-HOH OF A R R A Y NÜMBER N.

A BANK 1 T A B " , N 16*1/16» OF LENGTH 128(*4l IS LSED FOR EACH
FILLED 16 '- Ib S U 3 A R R A 1 T .

13.3 H I S T O G R A M

CALL U H I S T ( N , X I
ADD NEW ENTRY X INTO H I S T O G P 4 M N W!TH 100 8INS. THE BIN S IZE
12 CHDUSEN AUTJIATICALLr , UNLESS DHIST IS USED.

CALL D H I S T ( N , X L , X H l
FOR HISTOGRAM N THE «LUES XL AND XH ARE DEFINED AS L O W E R
AND UPPFR L I M I T S » RFSP.h ( M U S T BE C A L L E O 6EFORE UHISTI .

C A L L P H I S T I N »
THE H I .STQGRAM S IS P R I N T E D , TOGETHER HI TH MEAN V A L U E ? ETC.
FOR N=0 ALL H I S T O G R A M S ARE PRINTED.

CALL U C O N D I I , J t
I N C R E A S E COUNT IN ELEMENT I,J Bf ONE.
0 .LE. I .LE. 32767 AND 0 .LE. J .LE. 32767

CALL PCONO
PRINT A L L E L F M E N T S .NE. 0. ALL BANKS USED ARE OELFTED

C4LL G H I S T I N . A R )

-HERF. A R ( ) = Ä H R A Y OF LENGTH 115 FOR CONTENT OF
AM N l SEE B E L O W l ,

AR ( ! )



l i
101
10?
103
10*
105
106
107
108
109
HO
Hl
112
113
U*
115

10Ü CONTENT OF HlSTOGRAM 81 NS
Nft OF ENTBIES ( T O T A L )
LOhEST BIN LEFT EDGE
BIN SUE
NR OF ENTRIES OUTSIDE LOH
NR OF ENTRIES QUTSIDE HIGH
MINIMUM VALUE OF X
MAXIMUI- VALUE OF X
MEAN V A L U E
MEDIÄN (50 PC VftLUEI
S T A N D A R D O f c V H T J Q N

FRCM QUANTILES
16 PC
9* RC

2.3 PC
S7 .T PC

A BANK ( H S T v . N i OF LENGTH 120I+*! IS USEC FQR EACH H ISTOGR&M

C Q R R E L A T I Q N PLOT

CML UCHRO IN ,Y tX I
ADO NErf ENTRY Y , X TO C Q R R E L A T I O N PLGT N HlTH
50 * 100 BlNS. BIN SUE IS ALWA1TS CHOOSEN AUT QHAT IC ALLY,

CALL P C D R R f N »
THE C O P R E L A T I O N PLGT N IS PRINTFO ON CNE PAGE TOGETHER
HITH P R O J F C T I O S S , MEAN ViLUES AND THE COPRELATION P A R A M E T E R ,
RINS W l T H CONTENT .NE. 0 A R E PRINTFO AS A X. FÜR N=0
4LL CORRELATIOM PLOTS ARE PRINTED.

A BANK. (CD*-,N) OF LENGTH 3801+4) 15 USED FQR EACH
PLOT.

13.5 S T O R E WECTDRS

CALL U ^ T O R ( N » A R , N U I M (
^TO-RE V E C T O R A R ( U . . , Ä R I N D I M I IN STORAGE N. THE
A D GUM£NT NDH SHOULO A L U A Y S 3E THE SAME FOR A GIi/EN

N .

NOTE. UST'IR I? SN E N T R Y OF USTOS. IF USTCS IS NOT CALLED,
USE A STATEMFNT

F X T E R N A L

CALL U J T O e l N * A l , A 2 , A 3 , A * »
.^TDRE VFCTOR AI, ... IN ST9RAGE Ni THE NUMBEft OF ELEMENTS
T N ft V E C T Q R «4Y BE B fT«EFN l ANO * ( V A R I A 8 L E N" OF ARGUMENTS
A L L O W F O I , BUT SHQULD A L h A Y S 9E THE SAPE FCR A GIVEN

N.

- 1B -

THE NJMßF.R OF VECTORS STOREO IN A STOfUGE IS LIMITED TO 100,
THIS LIMIT CAN BE CHANGED BY DSTOR*

CALL O S T O R I L I M I
THE LIMIT ON THE NR QF VECTORS IS SET TC LIM.

CALL PSTOfMNl
THE V E C T O R S ST3RED IN STORAGE N ARE PRINTED,
THE VECTQR5 3F ALL STQRAGES ARE PRINTED.

N«0

A BANK (STORNI IS USEO CCR EACH STORA6E. THE S T C R A G E IS USEC
AS FOLLOHS.

IMDEX OF THE BANK
+ 1
»2

t*
»5

CONTENT
NUMBEH QF STOREO VECTQRS
LENGTH OF ONE VECTQR
ILSED INTERNALI
1. ELEMENT QP l. VECTQR
2. ELEMENT OF l. VECTOR

ETC

13.6 COMMENT FO* APPLICATION PROGRA.MS

CALL PTEXT
CONMENT IS PRINTED FOR ALL APPLICATION PROGRAMS

CQMMENT !S DEFINED BY THE FOLLOWINO CAtLS.

t 1»CALL TCOND(N,'CawMENT
COMMENT FOR üCOND

CALL T T A B L ( N , ' C O M M E N T
CO^MENT FOR UUBL

JM

CALL T H I ^ T IN, 'C3MMENT
C04MENT FOa JnlST

CALL TCQRR (N.'COMMENT
COMMFNT FOfi

I ' l

JM

I ' l

l'l

THE COMMENT-TEXT IS O E L I M I T E O BY A t SIGN, MAXI MUM NUMBER
9F C H A R A C T F R S , is 60.

CALL T S T O R (Ni 'CQMMENT
CQi-MENT FQR

CALL TTEXT1N,'CDMMENT
COMMFNT

A BANK W I T H NAME ' T E X * ' 15 USED FOR EACH COMMENT.




