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Design and 1mplementation of Persistent Objects in COB

Kin-ichi Mitsui
Tokyo Research Laboratory, IBM Japan

There are many application programs which require complex data structures to be stored in a secondary
storage. Design support environments, for example, belong to this category. However, conventional file
systems or database management systems are insufficient to deal with complex data. To meet this
requirement, we are designing and implementing the persistent programming language PCOB, which is
based on the object-oriented programming language COB. In designing persistent languages, issues such
as integrity control, query procéssi.ng and view functions arise. This paper reports current status of PCOB
design and implementation, and our approaches to these issues.
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BEELCETH-HCEETEOA —/N—~y FEEHMW I, PCOBTW. HELOBEE, L. 0L %A
—N—Ay FEBEROCERDOCBNZ S 2, BERABIEL N TES 75 RLERTFSEHILIILI
BEAENTALHEBERI TR LTS BL, BRESS2ORTOA VRISV IS HHRMLEEH
ShUY TV, RRXDCBNIS 2 Ex—BUIFTREL LK

BHEts S RTHEOMXIL. KHEIC persistent” yBB(Z k. )(/l\—l-ﬂTbil;!ﬁ?ﬁ‘l_ﬂﬂéhT\‘b &,
&ﬁmmww%ntﬁ(ﬂLTbboM%@ﬁ#ﬁ?vxiﬁ@ﬂ%¥315h

e

persistent class Emp { /% interface */

int getAge(void);:
¥ ' :
persistent class impl Emp { /% implementation */
char name[20]: \
int age;
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definition:

int getAge(void) { return(age): }

}s
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persistent Employee el;
const persistent Employee e2;
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BI5S2EBFDOAY v FEEORICIEEF atomic” % f11F 3,

atomic K BAMERE AV y FAETENSEREC IS U2V avoBErEBNCITAbOA S, Z0BY
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BEZATLESIhBLALRG., ZO &I M EPRBEL VL I IZ, —[Evwhen_savedA V v FERFTLEATY
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—F¥ %
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Ve ZZTW ZOMYHOHBENBHNOBBEAV L THRATESZILETRT,

ToOMTE, HHHBE (Supplien) PSS Y IV a v ORETEBI’HSEUTIER» TVIHESIE. MY
HEGIPRIXL, ChiHATHERLTEBLIZA TV =27 F (CallDealer) %KL, “hi2&8_8F TV b
(TriggerActions)IZIA T3, EBOIIVHT IV avnRIFE, #Dbr3vH 2 3 TlriggerActions
APHLERLIMYEBL TexecX v -V ik 5,

persistent class TriggerAction {
void exec(void) deferred:;
}s
persistent class CallDealer < TriggerAction {
void exec(void); /* trigger action */
}s
persistent class PSet TriggerActions; /* set of trigger action %/

persistent class impl Supplier { /% implementation of supplier */

void when_saved(void) {
if (self-D>stock_aty() < LOWER_LIMIT) { /% trigger condition %/
TriggerActions->add(new@Cal!Dealer()):
}
1)

— BRI Y AL LS CHRMASEREL TAIEE. EREN ML BEAB . Bi#l{ko A
tH, BYOHELNEALNLY, BISRES(HFUABEL SV, BLeLEDh FEEXL S LT 0 Bk
UAEME > L THRENCEE 2K sHM OV (VD IZLTLEIBERANH B, PCOBT (L, (&
CAVRICEERESEAL A TH—EEARP MY Il th e ( R(RRTESLI L ETRL
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ot MetoRttEa—0MEECOVTERRSE, ZThbOBEICOVTE. ToRHEI+IHERE S
TERTRA(, FRERVIAFLEBVTHEEERIATVEVA, BREEIQI/SIVI/EBLRHTS
FTHEBCEELRATHY., BLURFEEUTVAEDTIZTHRL, BEE2LTEZVER

3. 7. 1 MavR# _
BoOPpOHBUESETE. EAERAOMAEEITAILLNTE L, 2REBERFEENLIZ IADERYE
ATV L ALBHOLOEARVET L2 A5, PRUBNLEERECPRELOIIENEL (15,
RRKDF— IR~V ZTFLOBPEGEREBICHERT, A7V 27 MERAVRATLOMEEORENLEVIHER
BARWECOLESIECHBTREAEVIZETH ST W(ODHDOVIATFLTERBERAVEESA TV 5
mavERicowTHSLE. DT FEERELL Shit, MBERBAVERSEOERCHEVTH KBS
Bl MAatisTFOREBEHRELDLIA TV 22D AVy FELTHELTB(bDTH> e O Kk
HEAELHHE FHEALNLAV Yy FOMBAESETLARRESHPFERATET. BEERROFHRK
HPEFTTHEWIZETH- I
, LAL., MEBRAVEATY 27 MERAYVRTLORTYE MRS EEASLTEBCANLBRTH S0 T,
BMAERBIEBVTLFAIRETHHIEEATVS, ZZTRDOBILBHNOARAERET 5

—~RIEEAYE. REAREDDIF TV b ORRBEROA T V2o b2y BV TELTHR-BECR
ST EhTED, FEF—UaFIAREER IEIAT VI oA v E—VERSTEDAT I 22 bR
TVBHOA TV b &BHZ L AT S, RAIER (set-oriented)d 5\ FBMAY (associative) BIRR (L
ATV 22 OBEEFA TV PR RERE A v E— T EL TR > THPESAT V=20 L 2B5Z L 2HEY
T35, BlAE. TOBPITCEEMMIZSRADERAT V27 b li Ayt —Uselect ¥ RBZELLLNTOBLESEK
HTWB, == [IREREZFULTF—SELTRIC-HDIEALEBXTH S EHEROEEDBS) IR
FREADBHLEL DT D, RERBTF— ORI, /15 X F{F& 2 5 RdbconditionT. FTOHITIE dbeonditi
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on(EmplBIIz B, ATV 27 PDREEETEmpsD B, /A5 A5 {1& 2 5 XdbcollectionB T, FEI(Z L dbe
ollection{Emp] TH 5,

YoungEmps=Emps-D>select ([(Emp)x|x-Dage() > 20 && x-Dage() < 30]):

&#§#¢varbﬂﬁﬁ«v@w—w# Aah, AT7Vz20b~0T7 223 2HMENhTVESAVS
Z&Evﬁwh@ﬁb&vo_@%ALHﬁL&6OH BEEOAYVy FEREZRHECHVCTH LAY
7#16&

BlAlE, XVy FAEMERELD, AV FORITFIECRLSERXETIHEROS S LDIIMERCEIFTE
UThbd, £l AV FORITFCREALEEETHUMER» S SBEH. BBEAYV Y FERITLTRERT S
BEYAVF v 725 F>TRETHIBEODEKRIBRL>TLEIOTRIIVBYETHA V. BBEFEASAV Y
FEABNTEERO LV TRThE RS R, ,

SITVIERMERE R AV Yy FEETTAAT V2 FORBIREDEZLUL T AV Y FORITICHERTS2T
DATIVz0 bPORBIRBIEHFLTTHS, H3AVy FHAETNERITLTVAF TV bR L TRIER%E
BorYislE, AVy FhizABRELEHRTA2REY S22 5HA~nT LA HECAVSHNOAT Y
S LOBEROEERA VS Tz — R4 BADELETTRhA LA, ‘

FIT. BHCZOBREBEATABLICAV I T—Biz, HETEAV Y FHAEOATV 20 P RTEMHE
BAEBr- VW2 ERTH5EM Fconst2 D35 8I2T 3, 5 AVy FOHECHET S ETOA TV Y
DAV 72— HBLTEEALZVCIEXDbIPNMIEEEDOAY y FIEITF—9~— 0L TEMER %L
WIEAbhA B, ZDconstld, YT ISATAV y FEABTEETHABECHLHVEHFLLTHMEEINE, THADb
H, constliBEANTI AV o FRIYTI/SAZBULIBEEBLEHDTHFALE-TRELTRA» TRV TR VL
constTHEWHOAY v FEMUEHLTHE VTR Y, Z0L)LHRERERTCES LI ECThIEE. ThbOAY Yy
FABETHBERLTCA YTy 7 25EBRLDENLREDITA 5

BL, EFEENFBETHD, 1VFwv 2R, ATV PoAvy -V ERSTZHEREOVCTERT 5.
AV y PP, TOERFTETHAA TV PORBRECOAZELTHEINABEIZWE T0A TV A
EFENE IS IV avoRBEAVTFy IREBHTAIEL G, LAL XYy FORHENHNOAT V2
o ETHHEE. oA TV FORBREHFTIL BRI EDAT V20 DAV Ty 7 IDE
LB AT HIDCEEN S 2B AT V2 PIERLTA YV F v IR EHTHHLEN
b, Z0EHEE HEOKEFRFROEAFAOMFEEEFEL TWRTAE RSV, . )

MAEtEELTH ) —2MBECAZDE. FMREFITVIBSEETH S, o, FILVBEEE LA
BPEEF— I R—AHHEE VLI NPEETHS, PlAL. BHRHIFRALHBEORTERRTSHLINBETH
5, 0++Tld, BE DD for-eachlX Iz Y HERENERTELLI LTS, LAL, ZoHEREE
REBREATIVzZ2PELTH BRI LB TEL,

HEL4OHFETRHRADL I LI 2D, HleaBVE T HB8O0RTIEMT S5 XEmpPairkFHIL K EHBT 5,
SNISADAVRI VR, CAOHBENYPELL TEASZ L L FREN S, HAODRTOREST
Tz b (Pairs)ld, dbcolIectlon[EmpPalr]A‘C&)%o IOEEATV I M I EHBC2HOOHEDESH
Tz b 25ZBNIB8 R ABREBELLTED220E80ERESE VD, 0L ) Boewlc@T 54
vy T x2— 2 dEmpPair® init AV v FALBEBMNICERE NS, PairsiCREEHLHEXE5 X TR 5% S SameHobb
yPairsHB b B, ZOREIFE BREHBBAT V271 ThHY,. BELHoOREMKRLLTAVAZ LT
%o

class EmpPair { /% relation of two employees %/
void init(class Emp el, class Emp e2);

1

Pairs=new@dbcollection[EmpPair](Empl, Emp2):
SameHobbyPairs=Pairs->select([(Emp)x, (Emp)y|x-Dhobby()==y-Dhobby()]):
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persistent class Emp { ... }:
view class EmpMyView < Emp {
int eval(void):

}s
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persistent class Emp { ... }:
persistent view class EmpMyView in MyDatabase < Emp {
int eval(void):

}s
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