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Abstract Continued efforts to integrate, manage and share large-volume data have so far kept database

1.

technology developing as one of the methods which contribute to higher productivity and more advanced
information processing. Now available are assured data independency, data modeling facility,
controlled concurrency, recovery capability, high-level database interfaces and query optimization and
others. The current trend is seen is that the age of shared mainframes is changing to that of shared
workstations through networking. Attention has also been drawn to object-oriented database technol-
ogy with the aim of implementing a new information processing environment.

New database technology different from traditional approaches has been considered necessary to
extend successful database technology in business data processing over to the area of non-business data
processing which includes a wide variety of technical, engineering and CASE applications. For such
applications, required are plain semantic data representations, long-vector design transactions and
version facility.

This paper makes a review of database technology from a viewpoint of the intended expansion of
applications, and positions the object-orientd database as a next-generation one which paves the way

toward a new world of applications while taking in present-day technological achievements.
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Database Management Technology for Database Standardization

——Functional Requirements for SQL and the Object-oriented Database
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Abstract Standardization efforts for database management technology have been continued with a major

1.

interest focused on the database language SQL. SQL, however, is originally meant as a query language
for the relational database, thus, proving to be not very powerful in dealing with complex data structure.
In recent years, an increasing number of database users have been anxious for functionality which
allows C(;mplicated data structure in the real world to be handled as it is. With no exception of SQL,
individual standardization groups have been pushing to incorporate such requirements into their own
specifications. Meanwhile, the object-oriented database with its concept totally different from that of
the relational database has come into being so user needs can be fulfilled.

This paper discusses some ways in which to standardize functional requirements considered necessary
for database management by addressing two different moves toward the standardization of the

relational database and the object-oriented database.
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LSQL ¢ ATV 22 MERIT —F R—ADZDDOKRERERKANT NS,

3. SQL
3.1 1BE(LICEZRG
SQLIZ, Vv —yaF e F—FR—ADHIEE IR T —-IR—-AFET
Hb, Vr—vaFisF—FR—21%, 1970£ICE.F. Codd ik k> TRREINT:
AN ERICERINI T - R—ABHEHY AT LATH S, ZORXIL, BFCBITS
MR (Vv—vay) ORZVII->TEMRAERRIT IV v—vaFr- 2T V%
BELEOLDTH-7:, Vo—vavEiE53LT, Vv—YatFr- 27 0VikEN
ETCDONATIFAN s ETFNRAY VNI =7 « EFNVTRTTHTH-RT—5D
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WM EEDBEIEXBHLIEDTH S, 1272, X7 —F ETF VDTN
SNTED, F—FIR—ABTHEYATLINT S D TR E» o7, WXBFEEREN
Tet, Vv—yadis EFNERRIZLDT—FIR—AFHREL, SHY V-V 3
Fl o F—FR—RALFENTVE F—F R—RAEGHY AT LADT —F 77 F v % H
FLI:DTH 5,

FMHTIV Vv —yaF T NERBELET -5 R—AEEY X7 AiE 1970 F1#£
BIZFELTWE, —=DRAIV T ANZTREN—I VRO I N —THHFEL
UNIX* ECHBET % INGRES, 2L TH 5 —21 IBM #% >/ EHEFHBHIEL
System-R TH 3. ZOZ2DFT —F N—ABHY A7 L2, ZhZhBffwEL
WhIEER SR T — Y BESEBSER I TW S, 203 b, System-R D72 ®HITH
FEANT-SENSQL DHIFTH 5. D, INGRES, System-R 2 EYID %< D
AVEa—F « A=A BY L —v gt F—IR—2ADE B IcET THRHERHED
e, BT — I R—ATERHFRENE TV BRESHELRMBE S, Vv —va ).
F— I R—ABHBRIBETBERZONT, Vv—varib FT—IR—-AFEORMH
EREBIRDOND LI Xk oT,

Yv—vaF e F—FR—AKHET 3 EHIEHE I 1981 &£ 12 ANSI/X 3/
SPARCOZ RAZ 7 N—F12k D, Vb —¥aF i F—FR—AFEOER Iz DOV
TORERESSER S Lot o/, ANSLIZZOmEEERZTTT—2
R—AEFESQL OFELEHERT 20 TH 5.

ANSI TiZ, 1986 £ 10 Hic F— ¥ N— XA FEESQL # 7 2 ) 7 EFRHAE (ANSI
X 3. 135-1986) B X UNEFIEIRAOESE (FIPS/Federal Information Processing
Standard) & U CHMEIE L 7. 2@ SQL ix ISO Tt 1987 ££4Z ISO 9075 & LTl
2, BARTIZ, 1987411 Az JIS X 3005 £ LCTHIEE RT3, ThH, F—F~
— ABSEIZ B B R THD TOHBIETH - 72, 1986 FizklE 2 1Llz SQL TiX, A
F—<VEH, La—, EROER 7T—I8ME €Y 2-LEHEE HFOLHERD
o T AHEED A HREENT VWS, Zhid, SQL OHEEDTE L D b HA
EH ST AOUREEHERT 200 RIEELEHNE L22DTH S, 1989
I3, 1SO 12 & o T SQL #Hi 1 L ME 2 G OIRAS e Sz, Thid, Bat
XY BIEREERE T H D, ZONRRRISRTEY TH 5,

1) #lshizibhidi sz nwREHOSREE (SRESHER)

2) ROTIGHEA S W AREHK BREY)

3) FHORZFDOEEIBELZWITHEASNABCE SNBE

(DEFAULT 4])

IS DEEEERIZ, T—IR—ARZT—I2ENTILET, Vr—vain-
F = R=ABFFONEBHEREROFK VL LD, & 51T, BED JIS F4% (JIS
X 3005-1990) TiX, SQL #Hifl 1 OESMHIRBAEECINZ T, 7—FHOERTDH 5
BEFERIEHEAL, JIS SQL £ LTHIEL TWw3, UTF, &BIBWT, ZOSQL &
SQL#HE 1 22 TIEHSQL EMRZ ki3,

* UNIX ARV —F 4 > « Y27 A%, UNIX System Laboratories, Inc. 23FFEL 74 L AL T3,
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3.2 F—H~R—REFESQL2

1% SQL 2 HURML T 2 - D DFEHBMIEE o 72 1985 i3, 2D SQL ixxt3 34k
IRESBE DRI T CIRAE » Tk, RYIOILBRBEEOHIENES, Fificihi:
SQL##E1TH 5. 20Kk, HEEECNT 2RI —-F2SQL 2L, SBRKE-
Tw3, SQL 20 JIS, 1SO DEUEHIERIE 1902 EHFHEEANT LS,

SQL2 3, ZAETCOBELIN ANS Z EICEAKEI L THFESED sz,
ZD7:H1Z, EHITH  OBEENIR D AN S h, #DHRUIIEH SQL OER iz b i
%3, 35T, 180, JIS O F—& ~—AMEDTHEIEREE, §H, T—I—REFH
2 SQL 24FH T3 Z L 2 RHCEENED SN TV D, TDI L2EFRICANTF
HTHDHTL b, ERESHI—DDEHTHS D,

SQL 2 x{E# SQL £ D E R EMMEEANR 2, UTIicfliflicfiti 3, RO &
1, REAMVvE2—HTHS SQL 20 JIS KR E2SHSI 2w,

1) F—FROERE - FEFRI(JIS CIFHAF), BHFRFE, REFE, By b3

R D@,

2) fEROHEE -CURRENT TIME, CURRENT TIMESTAMP % B
B 2 BBOHARCHEGEATIC CASE X 2EET 5 2 L THRHEIC &L 57K
P T BIEDSETRE & 2 o T2,

3) F—yEEOEH-CASTHEZHWS LT, Yus 7 A58 TIERL
TWiEWSQL D F—FME a2/ 7 AFRED 7T — I I SQL F TR T 2 =
EWNTED,

4) UFEHER, BRIEEOBEM A F =R TOXFESERLTRE, $-HE
JEZHSFIAE I & > TEZERHE.

5) BAMERIMSEED TR - 2REIRICRK U 2 BS O BIERE, SR D
{HOIRTEE 21T 5 RIBEEDEM, EHB X3 2 MAEGIKE R OHHEHIATHE,

6) BHAF—<OEHR - FIAFCSEAMGEL T - R—ADME L RFICD
WTDHERE, ZOFIBAENFIATEER L 5 ICA F—<HI/ERT 3.

7) ERYSQL---XFFIE LTER SN SQL X R EERITT 5 L oIAffiE,

8) SQL pE#ELE: - NFERMEE, Ay V=2 2ALTOSQL FFE 70/
5 Lo BRI S % BIE OBBRE(L.

9) ZHIRAE- R0 RAEMRIOE S N AR o — FORUEL, B L USRS
DIZ DV TDFEREE 2 12 HDBIER X DB,

10) ERF— I R—ATHEE S 8EEDORIE,

11) #&HEHEOEHE---UNION (f1), EXCEPT (), INTERSECT (Ft) 0%
HESHEBEETRE. ik, HEE, BRES, BeRHFOBESTRE ko7,

12) b UH Ty arO—BMEKEEDRREE- S Uy v RERHEHLE
F, EHEEELIEET A LMNTE, bPIVUF IV avDARAY Y a—Puy s
WY 3 &0 Mo R B EEER B 1R,

13) F—F g MEeROBRELETHPIC—RKRE L TERATR /2
FETCH ORIz & D, »—Y VOBEIEZTORY, &, K17, §f7T, #§
LB L HEE LTI BE.
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14) A% —<HRfEREE.---- AF—EHZLHIR, ZETE: DDA F—<ESEE

DB, .
15) H®AMFEE---HOAHKFEI Ada, C, MUMPS %3811,
16) €Y a— S TRTOSQL X Z2EY o — NV DFHEEH» SRV T 2

£ AT R,

3.3 SQL~ M E K

V=Y adFle F=FR—ABRERINTLER, Vv —YaFe F—FIR—2X
T B HRE %@FEFM_?L)'C% S OMXBFEREINLD, FEELGSOHHED B
BoTWE, Z2OHIZIE, Vr—yYaFleF—FR—AHHIINT2#H#E L SQL O
Higo» o 2 2MBEOWENSENS, T2 T, EESQL L TRDSN T B H
BERMZ, V=Y aFneF—FR—ABLUVSQL 2 TiF, #DOHEENEBATRE
NWEILEEZD,

1RYE SQL 23 2 H D — DI BEHEHKOH S 2 H 5. 2D, SQL 2 THi
DI TWB EF A &5, SQL 2 COEASMHRICIX, SRR, KRAEH
#E#%, DEFAULT 4, RS 3,

ZRESHESKZ, SQL 2 Tk, SQL#HR 1 TEMEnEF— LAERF —w2in
Z, BRERIEZHE > 1IBROBFIEENTE 5, ROMTIR, HMIRCEET 51T%
HIERT 2 &, ZOTEHICT 2#HARDITHHERE NS L3 BIfEfTbh 3,

EFY (BRFIES, #F94)
#E HBES, AR, B85, FEHMES)
FOREIGN KEY (FiB#BRrI%&%=)

REFERENCES #if9 ON DELETE CASCADE

Ez, BFIRCEET3IT2EFT S L, 2OTERET2HARDITHEFR SN
553 HEETAI L bABETH S, CASCADE icfb D, SET NULL :2#gETHh
W, Z2RESHFINICGER ST 5 &, FIEEMES X NULL #»SRE & h, SET
DEFAULT %58+ i, BEENRESI LS,

REHKIERZ, FNOECHEE2RET 2HNOEERTH 5. FIOMIRESKIC
BRT2EBRIMREN, TOEEBT—FIR—AZKME N, REZRTH, &
SDEHMN 10 AA»S 40 FHETLIRD L WiEEOREFHNEEZETH S, KYIT
HHHEDHKRSIT 100 FHZED Y TES L LT HREMEFIC L VEBRMEE NS
DTH3,

CREATE TABLE #&
(HEBES CHAR (4) PRIMARY KEY,

= NCHAR (10),

g DECIMAL (6),

FrEERF9% %S CHAR (4) REFERENCES &/,
CHECK

(¥ BETWEEN 100000 AND 400000))
DEFAULT id, BEEMEE L TANBEZIEE T 5. WH OEHASC, HFEBE
#, USER, SYSTEM USER, NULL 282 T& 2, REAOBIELFERT 2L T,
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RESHEEBORICERS > TEZET LI L LARETH 5.

H2BRBHICHRT - HEZREL T iRLEWLI$ERND 5,

F—p LRI TEFRE 2 — ML LR T—F 8L, bbb Tarso 3y
JEENLSHELLEZFTHS. RO TS U AFULERITh S VY AT AR T,
Py PNEEX BT AR TIUS T I Y I pTbRT W, T BNFHEE T
WHEET 27010, 7F—F OREBECEESELS L, ThIZH> THALREDF
EEXDOEENDBEL o7, UhEd, BIRT—IBEEMDANDL I LT, FHER
F—FIMET B LD, F—FIHL T, TORDSALFHRELUNTIRT
JEXATERVI LIRS, Zhid, HBHRERE LY 7ML bENREELHT
HoBH, IhEF—IR—RAZEY ANSZ T, SR T — 218 b FIAH L EH
RHIETE2L5@LED2 L0 DTHSB, 2L, MRT—sBIRT7 -2 L Fhi
EHMMILLUTHEET S I LidFanzn,

LZAT, Yv—vatr e F—IR-ADFEFTENLFRBFTTH ol kv
SHEICBIRS &, ZRRTF—FWCH2, V=Y aFne T—FR—ADH
BT — BT — 5 2 TRTC2RTORBATHL, 77— L Fh& 2 oBEL
Tw3, 2LT, F—F DRESETH S SQL I, YO LI 77 2@50ntw
3 Hkifb e, ABSRLLOLRIEET 3R OHFREEE/HBELTVEOD
TH3B, LD, Vv—vaFil« F—FR—AZEZ, ~FO7F—5 s iR
ZHOEEENTRT —F OBRRTALIBEMEN TS, T—7 Iy 51RS
% SQL CHIRL, VL —YaF N F—IR-AZHALL S, BERT—FH
Itk FEFHEEUBMEIEESND LIERORVLIES D,

BIBE, WMEEZBLTOURVEWLIEESH S, TULEXET I WS 2L
i, RICHLTREIRERIZ LS 2ETHEH, brbrYv—vatlsETN
TREFE L VLI EZRF-o TRV, BlREE, —2ORIHLTHIRSGTHID
FEEZDLVLIERTH 2,

IITHALEEHBIZOWTORFER Y V—yaF L e ETVTERBLTAS,

#He A%y, &as, B85, EmH)
B (HAHS, EFERLD

HEHBIHB LI ESORMESTH S0, BHEHEARIHARORIRLE
Aohs, HEHBRKEETIEELAE—AOBREL D L, ZTOAZDVTOWH
EAHTHARCOEET S, 23V EEHRROLAFTSCHFET 2R, L3H
BROHEBBCHEELTWARTTHSE, ZO00RICHZETNETNDOITOHRAES
BEL TR, BERAIZOORICHBL TV TH FNFAOITRE—AOEREE
LTW2 w3 ERIER 5, EL, A—AYTHZ L 2RETIDRHETY
FIFEZTHZ, Vo—vatrn« F—FR—ANEF—, ZRF—-LLHIXEDOHYL
BETZ 2 2HAZCELETVLAME, Zh3EABRWIETH S,

FEBIRCHEBRT 2T — I R—AEEEE LS, LW, bIEFEHLAMRBL
Teeid, HRIIEEHERISHIBRT 20O TRZL, HRTHILARL S LHIFR
T2RERD D, MI—AOHEBERE L LTAR LSS, HERICHADHR
BEMT 2720 TR, BELBRCLEBMTILENDH 5.
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51, NRBBHEOMEDESSH 2, BHOBKE L IZ, HEOBMEIEIFI
SleMBhsrns2eThs, FITIR, HEROBEMEI TRTEELEHAS| =i
BB ERIET. 1L, HEROHABRS 2 HEMHAR RS EZ LIz LD,
EEMHARCRFAUCE®REROAUBMES 2EEFELTLES. Z0BED LS
EF—2RRIEIZ R, AS»04BLBIIRETHS S, YR, HRLTF—2
R-ABFCRESHELTL 3, BEHB TN L T/ 10% DB TS5BS, &
BiR#ER»rofR I T RTROT, ﬁ%&ai@%ﬁkﬁbfﬁﬁ%ﬁx
TwndZEizizs,

VVv—vadns F—FR—ATRLEHET 21213, REBIROBAVSLE
5twk,ﬁkkﬂm®t DOZBBEMORIED LB D255,

BABFHCHRNRMWELbE 2XBE T LEESB T 6 TS,

BROZECEDIRAEME2LE L T2 HBEE, ML ERSNS, SQL T
BEREEFAD & 5 kB FEFRERET 2121}, ROX S ITEF LT 3,

ERdh (e, TREHECHD, (HER)
MMER BEHRES, FHRHRES)

“BE, HAL T RMROETMITEAD” Lo -fugbek SQL TS i
i3, HERERROFHRES LMEROWRBS TRHSBRELTY, ZO/BE» 5
MAESEBZ VI FESLETH S, HIMWHOBMBOBRE L VS X S 12
WEDESEHIL TN, 20372 FFIRESTS BERFEREMT 3, LiL,
SQL SEZEBBEOE 2 F2BATHIE, HEHEIZZOMWEbE RT3 2 8T
E3ThH33,

CREATE TABLE &
(#e%FES CAHR (4) PRIMARY KEY,
IRt NCHAR (10),
=123 DECIMAL (6),
ARG 5,
% =}

i ER&

)

RROT—F B EHEEZ 22T, BHFCHL TEERERED LI £
Ba#z Ry Lizid, MELAF—< ETCEETENE, ZOFERCHEYL, 53T
FRBMTo TORBEERELE T — I R—AFEY AT AZELETLED 2 EMNT
&5, L, ZhiZSQL 2 DHRIZBEEFNTHWRWEZFTH S,

BHESQL, SQL 2 L bRF—F R—AFHELIZVZ, V=Y aFileF—y~—
AHEL THBEN TV Z LiGEVRIREY, $F TR HELY L —YaF
W T—=FR—RIZHBLIZEE, TOF—FIR—RBRZLTY V=Y aFi-F—
FR—ALIPFRBZDTHDID, BREZNTY V=Y aFib e F—F_R— 2D
EERLIEETINSOHEETTS T, SQL L Tk D K& R HEOEE N
HeizdrEzons,
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4. 7Yz MEAIT—9R—2R
4.1 BEE~DER

1980 Bl AR LV L —YaF il F—FR—ARJHHT —FIR—R LT, LGE
BLEED., ZOETE, Vrv—yYatis F—IR—AREHLEIIET 3 25,
W T — S, 2RTORCERT 5 2 L TEDT —F OROBRERET 3
IEMNTERVEVSRBHEMBHEINS L RN, TO XD RHHIHBRELL 2
Dix, 2V E2—F QRS MEIEBLEIC L ¥ 157, K, HE TELIERE
LTHY Alivy, BRIEEZ T TIRRL, EHROBRZO DO ERVWELS
SOHENI VY 2 —FBIZET Sl dThH D, EHAOERERIT 54468
BREDOT—F ETVOWRIIZ 1970 FHE» ST TIRHE > TWLY, TNSDET N
BEWRT— =TV ERENRE, BRF -7V, va—F, &, Tewo7tH
Er—YIEREY, P R—ABKETIHEMREFTRTZ T 4714 (RK) &
METEZI LT2EFAVTHS., ZOEFLTR, AL, BRESFORER 2R
T2HRLERRET — FEEOMBEFERSBEIMICREEATWS, LHL, &
R — ¥ EFNERITNS T T VRRET — S E0BEROTAOHICHEEL, R
Bz oV TRIEL TR, 220, BHSARET AL 7Y =7 MERET NV
TH 5,

A7Vl MEHTWI A 7Y =7 M, RO XS 27—y #EDOMRLIE T
T, FOF—7HECT 2 MEOMBBTEh T3, EHFCEET S
BRI, BONEDLICEL DO LWIBIBVEHMS>TOIRTTHS., 27
7 b, FHRCEETLIERDIETHD, ZOFREFERDOL I BT —IH#
EHOMBLIZ T TERL, BANEDEIRIESFEI o RBELHFMLEINT
WBEDTHD, chiCEY, FIBZECL > TLERZ X, FIRAZEBRLWLFRIZME
HEVD ZERTT, FOHEMEBILDOBREZILETELRLRZDTH S,

REDERILEESTIE, QWEELLEL T2 HRBIER ML T — I HEER > T
VABENDH D, FT—IR—ADHEFLFITREL, FusSII VS, VAT A
LEHOAIFT H HMELEROMEICIZAIL & O LRBEERER>TWS, A7V =7
FMEAR T — I R—=ADFFOAL ST, TRENOFF» SEHINZORMAT
BREWTHA5, 77227 MEAT—FR—=ARFI TV =7 VERTuS5307
SEOEZFICRESSEEEZITHR L, 44, F—IR—ADFFCBIT 34
Yz MEAOHERIZ, 707 I VSRR LTREL SN T A BEE L R,
HICELL DS Hol, Zhi, A7V x7 MEABY V=Y aF e ETVOD
Y3 —oDEELIERO LIETOTHEILbTICRZWI EZFRRA®HZ LI T
H5, :

19894E 12 H M CH 1 BIEHE « 4 7Y = 7 MEAT — 7 R— A ER B
Ehiz, 2OHTEHOFRBEC L > THRREN: [ 7Y =7 MEAT—FR—A
3 A5 A'EE (The Object-Oriented Database System Manifesto) ] 13K & iz K¥%
ZRY, Z0%, IOMXICHT2EEERBHVLENL, ZOPTHHERARER
Xz, 199084 BICA b=y 8—7 L —fh 5 ZOWRFIC L > THRKS R [H 3
RF— _—RAEE (Third-Generation Data Base System Manifesto) | 23% 3.
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HERA TV £ 7 MEAT —F R—Aflibo TORITIIER SR VEHEETIELT
WAEDIEHLT, BERRHERT -y R—AnNFOREEEIOVTYv—vaF
W Fey R REET AR TRL TV, 7Y 27 MEAT—F =R,
OEATICREEINE ED1T, HROF—=FR—ALEZBTREIFLLT—I~
—RAELTHAEIETAELE, V=Y aFl F—FR—ARHERT S, T
bt SQLIZH L CHERTE S L3 2E 20 2@END 5.

BE, A 7Yz MEATF - R—AbERE LTHEDHDTWE, T 7V
7 MERTF —F R—ARDWTOEBICHE—SBN T RN I EYHEETHS, 20
F iz, OODBTG ® OMG %#ft# & T 2 B0 X HBHTE T3 D TH S,

4.2 OMGIZBIBFTZzo b - ETN

F TS 2 MEAF —FR—RAIZDNT, ZOBEER A Y =X LeFICHELL
ﬁ%%uiﬁﬁﬁb&w.tﬁb,%%%ﬁbfw(iﬁ@ﬂﬂﬁﬁ;OMGﬁ@ﬁb
Twa, 2T, OMG 2RELTWwaEA 7Yz 7 b TV EHRLIE, HIETH
~TWw2 SQL OREAA4 7Y =7 MEATR YD LI KM TR B DL, 2EET
%,

OMG 04 7Yz 7 b ERBEAEBHONEHTHY, HBORERZFOATY =
JFOEE D BB EIFATYS, FOEEA—RT A FERY, A= LTS
E%%ﬁwﬁﬁfé6mﬁﬂkbti79;7b@%ib%x—ﬂ747®%754
FLIEATND, A=Y 4 FORMRTRCH 7Y 4 TR S D, BREET
Tﬂ%%ﬁﬁ%?%i7917b%ﬁﬂﬁ?%:ttuﬂw,OMGT@VZ?Aﬁ
ﬁﬁ?%ﬁ@%@%ﬁ%ﬁfﬁxﬁb-%?wttf%%bfw&

LT, AEIBWTAT Y7 b« EFVIRELICRT OMG 0325 5 €7V &

BIbOLT S,
TYPE u_object TYPE Operation
subtype : Object supertype : characteristic
: characteristic
TYPE Object TYPE property
supertype : u_object supertype : characteristic
subtype : Thing subtypc : Attribute
. Literal : Relationship
: Collection
TYPE Thing TYPE Attribute
supertype : Object supertype : property
TYPE Literal
supertype : Object TYPE Relationship
TYPE Collection supertype : property

supertype : Object

TYPE characteristic
supertype : u_object

subtype : Operation
M1 A7oz2b - EFVORBTHE

Fig.1 Predefined types in the object model

. property
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1T, A7Y 27 b« EFNVOREBHEL T — 5 X—ATTREHEOMBIMUE
THRELTWS, ERXFTHEIHCOS, HiE, A7Vz7 bDAVYAT VR (H
HE) CEMESEEN, WINXFETHEIEICRER, FET2A7Y 7 PRV,

u_object B, BOMEBEDRICHD. Zhds, BEAT TV =7 M EESFRBL
E3LLTWaAT Y=z b 2T 5. Z DB Object & characteristic #> 51L&
h . Object iz, Thing, Literal, Collection #» 5#§p & 3, Literal iZ3XFRKD &
SWEYATF AL TEHSIN TR AHERT, Collection ¥, 7Y z7 bOHE%E
#48MThHs. Thing ¥, (68, bhbhdF—F R—AFFHTBIT HHELFHATY
T2 b DISEWESTH D, A7V =7 MRAIFERD, 7Y =7 bEIF L, Thing
BIELTRBIC Y AT AL > TERISNIBINFTH S, COBAFHEDELI LD
DOz, FIAESNZ ZLRTERY, A7V MRBIFE2BRTELDRYAT A
PITHD, YATARZIORAINFEHEALTAZ7Y 227 FOBEHLRITI, A7V =27
FNRBTFSEET S I ET, FoTLAHNTRTRALTHEZo2DA 7Y 27 b bl
ATV THBEVATABERTES, 7Y 22 b+EF N TR Thing 25HIER
XNTH, FOATY 27 FRUFRY AT AL VFHAINTVWS, YATLRETT
Sl FHFBEL, HELEEWIBHELZOX 7Y 27 FRAITFTHEITESDTDH
5,

characteristic i¥, * 7Y =7 b DIEBE\%FT> Operation £ 4 7Y = 7 + DRI
% RT property 5B, A7V =2 Mg, HEPSEASHDORX Yy -V ERITM-oL
BicE Dk 3 niEsBuETHIE L WO % 2O Operation 2 & VHEFEL T3, 20
o, FAAZBRA 7Y 27 beT 2E2Mo R CHRBETEA TV 27 D
ExB2ZLNTES, property iX, #DF 7Yz 7 FOBRHELLA 7Y 27 MHITE
YOS REEMEELTOIhE Lo B ER > T\ 5, characteristic i34 72
=7 MERBIF R, LoL, Thing OF#IE, <0 characteristic i2 & D #RET
&5,

z 2T, MiETHRA SQL REREhTWw A G D»T, MR7T -7 &, Ak,
BHRWE b, BERSHWOBEIEA 7Y 27 MEIATRED I D IHLTE 0%
Yz b e #FNVEROTERZLTAHS,

SQL THENTERWHRT — &I, 7Y =7 b€ TV TIE, characteristic 23
HIET B DI ARICHRTX 3, HH 7 — & {81 property ICRED, k5 DER
431 Operation TEREL TWw3, 7— 7 i3, characteristic i & Y 4 e vfba a7z
iz, MY — ¥ EEEOHSER I RIRESEEMNS 2 2, ELLFREMREICE
FTILENTE D,

FBIZ DWW TEZ 5, OMG Tit, A—87 4 7L Y%7 5 4 Ak DML L Pk & X4k
LTw3, FIEOCHEHEIGT 5.

R—s8F 4 Sttt B GEEERE, AR, K5, )

PTEAT e HHEAE (H3RED

YU—v aFL-EFATR, A—AThHR, 2RCHERESREL, ThTLOKD
BAFOMEAOCRA—AMTH 2 Z L 2HAESMRET Z, £ 7YV 27 b« ETNVT
i, A7V 27 VERIFERVT, A—AWTHZ LY AT AMMRIET 5. 25K
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BB EIOED S TROBMAZ BN E LI BHOLHIZ, ¥ T4 TFL A
Z AL CHAENESRIERITOLEN R, REBIRICI>THEEXET S
BHECE, S2EBESEFNORIESLETH 1208, A 7Y=2 b« EFTVTR, BS
BRI TRBREINTWE EEZ NS,

BHROMWEDLE TR, ERBREOHESDETR RV BRI, A7V 27 b
EFNTR, BZEBERBEHEOEZEZFEAVTVRS, 20HI2SQL TWwS 7—5 &)
B3, A7V VEOBERZERT 2 I LSWEEICRS, ATV b ETLD
property i3=DDH T I A FRFFD, FHEDYT Y4 ST Attribute iZHERD 7 —
FHERPBHL LRIENE D EFE LS, b F O Relationship WEHREBHE I H
725,

LT oflk OMG DIEETRENTWLAHTH S,

type PROFESSOR
relationships :
advisees: {STUDENT} <——>> STUDENT. thesis_advisor
type STUDENT

relationships :
thesis advisor : {PROFESSOR} < <——>PROPESSOR. advisees

##% (PROFESSOR) 231§E 3% (advisees) MHFix%F4&E (STUDENT) TH 5,
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Abstract In October 1990, U.S. Unisys announced its Unisys Architecture concepts, making clear the
strategy of its software products development, including the functionality of its future products planned
for release in the 1990s.

The functionality provided or to be provided by UA is divided into five different groups of functions
(services). Information management services (IMS), one of the five, defines the functionality related to
database management and repository in addition to interfaces to other services. Placing stress on the
effectiveness of an object-oriented model as a database model where those functions are (or are to be)
implemented, U.S. Unisys has claimed that object-oriented models would become available in co-
existence with relational database models and network models so far released to the market.

This paper is intended to show the direction in which U.S. Unisys plans to move in the field of

database by giving a brief description of UA and giving a clear picture of IMS’s roles.
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A profile of XTC-UDS
——Toward the Closely-Coupled System from the Tightly-Coupled
or Loosely-Coupled System
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33
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DETEN:YATFLRERTES, XTPA @B VY7 v a BT —F77F v)
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HEATH, XTC-UDS TH 5.
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BHs 5.

Abstract The parallel processing system provides a great advantage to the implementation of a system
advanced in processing capacity, reliability and availability as well as expandability. The eXtended
Transaction Processing Architecture (XTPA) defines a closely-coupled system as a multi-processor
configuration which channel-links computing systems each sharing disks and a record lock processor
(RLP). This multi-processor environment has made it possible to share a general-purpose database with
the use of XTC-UDS.

This paper, in the first place, clarifies the advantages of a closely-coupled system, by comparing the
methods of processor coupling, followed by a discussion of several difficulties regarding database
technology which is considered necessary for database sharing, and finally explains how solutions have

been given to those problems in XTC-UDS.
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R 3ETHHET S, 4HETIE, ThoOFE, XTC-UDS kBT ED X 3 iR
ENTWE P EMHERT 5.

2. 7oty yEeEm

HRO Ty I EEETARR, EEARMEAREOZOIKRFITE 5,

EHERTR, 7oty VRENOELDREEL 71+ A7 EKEEFDL, Tuky
YRIIEE A S L OGEEER KIS (WD, 77V r—varid, —D%k
WREEO 7ox v+ ECIERETER, SAENMLTHEEEL LI T—F %
TI2RARTS, 7V r—yarsray T 2L HBENT, T—FI~DT
Z e RATBWTERS (Hotspot) BEURTNIE, WA, BEHE, 83U
R E ZOARTHEREATLIILYTES, Ny 7 7PAEYMWMEND I EPA
HABERDO DD X oty bARETIAWFCLD, AN—Ty b RIEERHRH
PETT 5.

HEARI, FATIEERBOMRERICLD, BHE Y AT 4 (Tightly Coupled
System) & BiE& Y 27 4 (Loosely Coupled System) /e h3 (M28L U
X 3).

BRESY AT AT, 7oy ETEEELZEAL, —D0ARV—FT 4 ¥ 7
VAT ADHEMY AT LAEEREERT S, Ty OREHEPLTYH, AV —

CPU CPU

[ l
itk EiE

ERRED

®1 FERAATOEYYREER

Fig.1 Non-shared coupled processor

CPU CPU cru cru
\ / - E M
Eitk
2
@2 BEs7atzyHER ® 3 BERe§70tyyigs

Fig.2 ’fightly coupled processor Fig.3 Loosely coupled processor
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FAVT e VAT AN—DRDT, YATLDERRER TS I 2 AEENEE
WF2ZemTES, ZOARE, YAF e FukyY YATLELT, E{fEbh
Tw3, LHL, SEEN ESNIEENZIEZE, nE0 70y 2RELTH nfE0
HERZZEL RV E WS FIESEELL TL 5, 20BERE L TR, ERFSCI 3N
LOFE, REMEY X T A%ER (Large system effect) 12 & 24—/~ F, Yok
v yREEERKOR, FERERB L3 Yoy FHAOHEAERbT6NE., 2O
I3 nHEETEROFE L ER T 2HENEONTE TS, BEFATES 7T
Y YOEBRRABREDL 22 8EL 5B EALOREE bR TV, X YRR
BYATF LACEERICHET 2 ARE LT, RCBRIBHEEGY AT LANERZEDT
w3,

BEE Y AT AT, &70ty P CEFOELEEER (v—H i) cAxv
—F A VT e VAT AL, T4 A7EBRILAT S, BRESTHNR, SEHEN
Eao T A MBEETRELRL, HiER 7ok y VOR L HABEFEEHER TS LW
SR DS, RE, 7TV XA EOBEHS, VAT LAEEEE—Y AT A LR
DEEPLERALERTESL 2, BEREROLDONY I T v 7, WEAROTE
BEALL S, BBV AT LAOMWEEE, 7 74 VRO LD OFHIEORIR L 7
2R AEICELAE NS, ZhETEEAY AT AOHMEEX, 74 A7EE T
v 7 BB RTINS 2 R F » AVEREEEBENLTY 7 by aTi2E Y uy 7l
EERTIARBICLVERINTER, LeLl, ThoDAATR, REEL > 54
VeI Uy a VY AT ARBET S CRANIRETESLL, nuy 7EH
BEMT ETARTF — I R—AFHIRT+STHo .

BREE VAT LADTCHAT —IR—ADEARERT 2D, BtTiRay 7
HEEA 2+ v ¥ RLP (Record Lock Processor) #BH%UL, RLP 7 4 XA 7%
BriAT2 7 ey HEEARNE 279X + A FNVE » ¥ A7 A (Closely Coupled
System) t&f{tiF7: (K4)., FFETR, ZOAREEBFHEEGY AT LS, RLP %
AT Bz Lics b va— FEMOPHEGEESETH 2720, vy 7 DRIEHNF
FHbTE, ERD &S RRBlRay 7 (e 2id, 774AVvefcErday 75)
WEBAL—Fy POETRERMTE 2, BESYRATLZED, BREY AT LD

CPU CPU

RLP
EiiE FiE

?7’47\7’

X 4 BERES7OEyYHER
Fig.4 Closely coupled processor
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FlE ML DD, AEHEAY T4V« M I VP Iy a VIEY AT ADOHEETIRE
L3,

3. F—IR—ABRMOILR

WAF = R—AGEEBEBEEY AT AOTTCERET 21, YOLIRT—F~
— ABMOUEBNDELZ 2D THS I, FETRE, IOV THERDS, &8,
B0ty ¥bs0RERO 7oLy $OFRBEC I VBRI NIHER Y AT A
%, UFTTRER b LIER,

3.1 XigHno v o EIE (Global Locking)

F—y _R—ARHATZ 0T, FHEFECA SRS Oy 7 EEREEN, K2
FROAZSTRA METOERE RS RFRIER SR, T—FR—AEHY AT
LAWY 7 b 2 TRICEBALTWARBE oy 7723 T2<{, N—Fv =7 (Test
and Set &4 (TS &%) 2HVYEO v 2 bIROMNRE 25, HEAICIZ, H
st (Locking), 4% (Unlocking), B X UF v Fo v 7R (AR & UHEER) 3
Bk s, v RO (Granularity: 7 74V, Yuv 2, va—FE), 77
Z (Class: oy 7, HEuy 7%) 8L OHEHAR (Duration) OB HET
b5,

Bk X MEETE, R MNEERTRDLY AT AOLMIFILIZ DRSS, B
EEY AT AT, YATAERZREIS RN, Lo T, ay 7 2RETHERA
MEESRELTH, VANUMNET TS ETCoy 7 ZERFSRTRIER S0,
iz, VANVETHRAET, 0y 7 OREELITEIMOFA M pouy 7 2L
ZEMNTEBHENENNEE RS, ME Y 2103, ZOLIRERBLELRS,
iz, WEoy 21, RREBY v 7RERA MCEESFHEE LKA THRS L
5 ENRFHEEND,

3.2 Ny 7rOER—BMEIE (Buffer Coherency)

F ey R—ABEY RT HIE, AHIOHER LTS, EEREECARS Y
7 PEBERD, —ET 4 AZEBLORARANRT IR, Ny 77 LERFLT
FEfA2N2, B— KA POEE, F—FDat—i@v 77 74 R7EE R
BET 2, 2C—HOFREERERLBEORF TCOAFEET S, Lis->T, ¥F
oy 7RO CEFLE MBS 2 Z itk ), RBET -5 OZHDBER
HIXEHETE 5,

RSV AT AT, F—FDav¥—i3, F4AZ LLB{ERA IOy 7 7 LR
T3, ZheDaE—DBAMEHEET 2123, MROXENT Yy 7 D& TR+
SThs, o, EFMESETIRSRAL EFFR L) 2RAENE
TENBHRA L (BRERN) BEZIFESHI»S5THD, ZOHE, EFfFA
F B SBETA My 7 7 EO T —F OESEA (Invalidation) B8LEERS, &
Ve, ESHBEHEIRZIMotc R A ML, T4 AZEBIVEFHOT 5 2HAALNE
(Data validation) #S)HBETH 5,

3.3 ns.-v— (Log Merging)
F ey R—AQEEEEICAV S NAEFRET—2 (v) &, 77 EADEH
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WWEBYATF LRI VA Y 7 28T 570, HRA NTHEBICERENS, av

YANYRDEV I T 47« YUANY 2T ICY > TR, EICERENERET —
FRv—Y LT, EFOREECLERETLENDHS, Z0LDIZ, FEHOFEIR
FERTRASOOOBELBET - AR T ichks, IOEERELLTSA
b AZFEABTAHARY AN ORBSCPKRT A ERAITIERT 25813,
TR MEORZRBERESLE L 2 5,

3.4 BFRTY /%Y (Local Recovery)

BES VAT LAOBHO—1, —DODKRA M TEENEETY, YATLE2KD
ZEilrizoksskntLIEEEE L BTRAKCH S, EROBER—FKA DY AT A
Tid, BERR FOEEBY s — b « VANY BETL, ERABZ TR VF
7yaviBEEHERT LI FEEBATE R, VAINVAEEN S VY I7Ya Yy
MBI 2 %o, BAAEE2ERT220IE, BERX MBI 5H4H#D
WEOEE (F—FR—ADEE LTy 7 DFER) CET 3EH2EIMEL 2RI
ZeR, ZORDHIE, BERR MOFEIEERFLTIC, BEPOIA I 25T
W yva VIEENTLT, BERA bOMLEIMEORENTZSE LI BHLWY
ANYFR (BFETY A8Y) OREIBLEER3,

4. XTC-UDS

INETHEDLDNTE 2 —FDavEa— s BEPRRL 25, EROH—TT
XyH e VAT b, BREGVAT L (IVF « Fat vy« VAT L) b5V
BYAT A (KRy b« AZ VN4 ZFIA) »oBE/EEY AT ANBITEARELT 572
Hizi,

1) av¥a—% «7—F727F v DAY

2) ANRV—F 4 v VAT AOEEMN

3) F—IR—REEYRT AOHHM

4) TV y—vare.erulssr0OHEHRNE

5) F—FR—ADEHENE
BHETHB, INODOREDODHEBERRL RS, BEEYATLAOTTHAT—
& _R—Z2ADIBEAEE & T 2EHiAR%E XTC-UDS £mex, XTCit, RN 7 ¥
7 v a viLIBEES] (eXtended Transaction Capacity) #EWL, UDS i3¥#0iRA
F— I R—REEY 7 b 27 UDS 1100 (Universal Data System 1100) %X
5, 51, XTC-UDS o#tE%/R7.

4.1 KRR PMETEBRBLUARV—T 2T« AT A

XTC-UDS Oxi%t%fE1x, UNISYS 2200/400, 600, 900 TH 3., Zh 5D EH AR MEF
i RLP I3 @E O A1+ ¥+ 2 (BMC: Block Multiplexer Channel) %#m/H
LT#ERans0, KA MIEBIINT 2N —F Y27 LOEEIRZV,

RS V2 vy a VEEFERET 5 7:0CMZ 57z 0S 1100 (2200 ¥ Y — X6
1100 ¥V —XHEBOARV—F 4 ¥ 7« Y AT b)) OHFREEER, XTC-EXEC
LRI T3, XTC-EXECi3, OS1100 A7 74NV - 77 L ARREETH 3
MHFS (Multi-Host File Sharing) #Hi#g & 3 5. XTC-EXEC & L THR S I iz}
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uTC

&

KA A KX }MB
AP AP 1
Y i 1 I % 1
U [] [] Y ] U
R R
E DMS| | [RDMS SFS SFS | | |RDMS] | | DMS E
P 1 1 i ¥ P
[ ] Y
T UDSC UDSC 4]
f f
D J ! D
|  XTC-EXEC R D XTC-EXEC
—
< ey
2200/900 w 2200/900
Ty =v s P>

L | 752

|

F—IR=2

IE A

g

AP : Application Program
UREP : Unisys Repository
UDSC : Universal Data System Control

E 5 XTC-UDS#IEER
Fig.5 XTC-UDS system overview

S, RLP 2 AHHEB L LTHAT2:0DA VI 7 2 —AHBETHH, 0S1100
DOEHMEREL D bOTREY,
4.2 RLP

BES VAT ADTEERS0DIE, RLPTH 5, RLPIX, ay 7 EYa—N, F
PR B 2=, BEFEYa—, BLIUCEREE,LSLS,

RLP DREZIZ LR A FOEILIZ DR B, 74NV b IV baN—FU
THEESEEONTVWS, TRbb, uyZ « TP a2 —VIMEL, FrAleEVa
— VB I UEREEB IR SHLS W TTRER R,

mMopuy 2« ELa—VDd b, BEZONKEMREBIZSH Y, B —DRFRR
Bizkh 2, Ty 7ERIEMEOOT Y7 « EY a— ik h, WHICAEEND, FF
BEY2—NVERLEDDEY 2 —VOMERBRR, FrAn s EYa—VHOR—
¥ (Voter) iZ:E&h, ®£—7 4 > 7 (Voting) 21T\, ST & D LBEEERISED
53, BRol@ERERELIay 7 « ®EYa—NiE, REESa—NELTYIDEE
ENh, Tr—bT7 v TRECHIHFHREY 2 NIV EZ LN,
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4.2.

BFEYS a—VERELT, KA MDOREET 2a—NDF VT4 VBHHHEET
Ho, BELIZOYZ « ®EVa—VERVEIRE, FHREY2 -V ELTEHRESE
ZEHIERY beAYTFF Y AERTA, RLP 212 2 L2 FAHETHS, ZOX
374Nk Ty NEEIRIAD E LT, RICBRZ 0y 7, 42N 7 —

yaVEE, Ju—FFrAb, BIUa3Iy MNERBEEER, 77r—4AVxTT
HBFEN T3,

1 0oy 788

KEWEA VT4 Y« NIy a VYR T ATHEET 2y 7 24T 57
DIz, BEOuy 7HEER oLy PBLEE 23, Zhid, RLP IQAEERS
HahzaB4Uizn ooy 7#EEEREL CanEHL IR S, e 20E, SR
WBHZAYIAY e bIUH v ay e VAT LAORENLZ IS0V 22 a>Th
ZEBBELOWMY J S MBTRET 2HB o v 7 OFL, LEBEFOIBZWHODTI
BDB&h-0DFH15 LEbh T3, &KX PONEEN EHLD 200+ L,
KA LOE® 4 L35, RLP BT RE oy 7 3H%7: D 12000 /i (=15X200 X
DrkB, ZQuyrEY 7 Y27 CAETZHE, 1oy 70HEI 100027y 7
$ET 2 LRETHIE, 12MIPS OALEEAE BN E LR 5,

RLP ¢&Hlsh3ov2ik, 7740, 7ay 27, Va—FBIUALY 7D 4
BYTHD, 774N, Tuvy, FLTVa—Fik, ThZhUDSicsdsay”
OB LTWS, A MY ¥ 7uy 73 TS 9%, WHo v 7 THiMfTI s h
2., UDSikay 78ificiEo< oy 7REEEH (Hierarchical Locking) %175 23,
RLP 2k u v 7 BEBEEMEEIZ LV,

J—F (RAT)

avrsay (FFVr—av-Tn—=7)

774N

AT

6 RLPoOvIER
Fig.6 RLP lock hierarchy

#uov 7k, XR (eXclusive Retrieval) ,XU (eXclusive Update) ,PR (Protected
Retrieval) ,PU (Protected Update) ,NR (Non-protected Retrieval) ,NU (Non-
protected Update) D 6 D 7 5 A 2 #>, UDSouy 7EBORHLLT, v
77 ADEEELEL TS, RLPiZ, ZOuv 7 -7 7 AOEELEZRIAA
Twh,

u v 7 BRBFEE L 72354, RLP KRBT 2B A3 »OZDDRRESH
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XTC-UDS 0 E—H4Eao > BiEE, £ L TERKE~  (57) 57

3, HFbRA-oREE R, —ERE2EET %E 1 RLP it WFGE (Wait-For-
Graph Expression) iz & 27 v F oy Z8&%2175. RLP i, 7v Fov 7 Z2RAL
1IBE, EHoRLEHIETE, FyFuv2 « A —7RBRT 370 A0
5—DRu—ANy I TBEIEIEY, Ty Foy 2 RBERERT 5. 28, RLPO
BERNSHN ORI T 2HECL5F v P uy 7 bHD L 50w, —ERREEEL
<H RLPizT 20y 7ERBTEEIARW IO AR, Ty oy 2REBICH 2
L BT RERIC & B HEERA S EBHATE 5.

UDS ou vy 7 EH T, oy 7 OfFHR (Duration) %3 X v v ¥ (Thread)
rAF v (Step) LWIEESHNHS, RLP T3, Avy Fiz7ax A (Process)
8, AT v /—Y ¥ FaxR (Partial Process) 28ZhZThNET 5, 7 7
ANBLUANY Y s ay 23 7ur AR, Yoy 8Ll fra—F-oy7
BN—y b s P RECRbR 5,

RLP T3, i€ (Locking) iz o v 7 HROMEBILEL 2> T & 2 Wh3, fi#se (Unlock-
ing) 120 v 7 BOMEFLIMIE» D T, Ty 7 RHROEGITHT 54LH (Aggre-
gate Unlocking) 2SA[EETH 2, ZOHRAMBLLT, H270LABRETH TN
oy 7 OfFESE (Unlock process), H3HRAMNDHET SV r—vayIn—7
BT 2T RTDO T v 2 OfESE (Unlock subcollection) EbspiFons, av 7 %R
HT3HRANCEENFKETS L, AN YT 0y 7 ZTRCEBNCHESESIND
», 774N, 7y, FLTva—F .oy 2 3REUEFLERTETICHEI G
#e7—% (Dirty data) ~D7 27X %IET 5, 1L, BERAIBMMRELLD
v 7L DRELRBICVLIMRA DT oA, =7 —EAL L bERENS,
Fie, BAO Y 7 EBETHH R0y 7 BRI, HHAS R (HENTERS,
Ty 7 OfESEIR, ATy 7 OREEL»FFE AR, BE Oy 2 ORBIC
b3 BHENZFESEGS (R1RD Unlock subcollection) MEEEIEL—F 4V T
4 DHDITABEINTWS,

2 AoN)F—2a Bl

BHRALOERE LDy 7 rHEBCHAR TN TS OER—HERZERDOLD
ik, HBRALTTF—IHEHFENS LKA PBEAIL, Ny T 7 EDT 5%
VI Ve Y aTARERSL, WHF—FR—AEEYRATALATE, 204N T
—y a VIEOBEESERS NS, BEEYAT AT, 422 7 —va VEA
i3, RAMESESLETERISNTE 2, ZEMKR M OLEHE D ALNM IR
Zre%, FIEERD M3 H» L BERMSRET 20 TEHLEZED RV,

UDS 2, 2 Fay 27 2L, ZOBTF—F %27 78R T3 v ) FREECHEE.
L7zt85>C, RLP Tu v 7 fHRE L B ICHRA DNy 7 7 LD T —F OREMEER
FTNYF 4T 4 HEOSEREE SN, ny 7 BRI RLP XD /v) 74 7 4 s
UDS icsnif kv, UDS i, XU TRLL 7z vy 7 2 HREET SRR, fiRA + O
WY F 4T AEROBEFETD (uR R MESIML), £, TAAZEEIV T %
Ny 77 EITAAARERZIE, UDSIZEKA hONNY 74 7 1 HHREEH T 5 (B
KA ML), =Ny 7 A E T RRC b, UDS REERA FDO/SY 74 T 4 &
HOFEF2ITO (BRA MERL),
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4.2.3 7O—Fx v Xt
BERA P LOEBY 7+ 72755, RLP 2BHL TA v —YRERTI 2 LT
&2, 131 H3WIZ15n (—FEH) ORENTRETH S, UDSKE, FRA D
FRREECBHEER Y AT AHEHT — VORI &, HENERBEEOEN D
DOEHRAERL T3,
4.2.4 v MEFESEE
BEHBE7 7 A VEERA N LIFEEL, ERAMTRELZN IV 7 v
OB Lz > CEFENTWS, LhL, TSIV FI7vavdy A
T AEERCBIZNEER, RLP S%ET 22 3 v MEFESCHED SRS, O3
v MEFEESI, BEFEEY vA 07—y T uy 7 0FEHLO U, RLP TH
Bah, 7y 7uyzicBERAEN5,
4.3 UDS
XTC-UDS i3, UDS OMAE» & RI5E, 7077 3 V7P EMCEAL TR
AV 7 2—AL BB LR HY, B—KZ LR, 2y by —28(DMS), B
%% (RDMS), F[EE (SFS) O=Z20DF—% « EFVMERTE %, UDS DWHE
W, TROLICEEENS,
4.3.1 OvJNBOERS
kD Toy 7 EHOEEARBEEINLY, vy JHHOBBERLtay 7 » 7
FADERIZOAFIHENS, xR Voo y 7EH, vy s BRESKOMNL, 7
v N oy 7R L BREAAEIX, 0S 1100 ¥ RLP zZ&hoh 3, RLP O o v 7 fESTRIC
Oy INRT—FDNY T 4 T 4 HRBUDS iBE b, Ny 77 EOF—F DR
EBME2ZF S, UDSIRSy 7 7 LOF -8 28—V T 30827,
23y MUBIRESIREORSENXU DY 7 « 75 A TEFEINTWLIES,
UDS i&fttk A P EIHED A 7Y 3 AHESEIES % RLP i3, v—n /vy 74
EIREORNEN XU D v 77 7 A THEFEINTHEHEED, UDS idfiik R b
LD A 7 a RGeS % RLP i ¥,
4.3.2 Ry 7 rPEENEES
FARIEBID T =521y 7 7 LZRAAAIZEE, UDS 33y 7 7 LD 7 —
IRV TV ya&hiZ L% RLPIGEAT S (HRA FEL).
4.3.3 UDS7o—F#%+ X}
FEBEBE LTEHEIN TS UDS 0REHEH 7 — 7 A BuTFhrDFR A T
EEENIGE, BAKRA M VAME L 24858 H5, UDS i3, RLPO Vo —F v
A MREERFIAL, ik A ML T—F@EHI 21T 5. UDS TR & h 3 —FEHAl,
RETLHEELETR 2 SDIRERLETORRER2EET IR L Z>Tw3, —
AL THIRER R WLIBERLBANCT T 2 IGENHT S hifE, HETLHZ
OXLEEEED.
flixk A + D UDS 5 DFA 2 ZEFELAET 22012, KA M THEEZ > RUB
(Receiver for Uds Broadcast) 23008 & %%, RUBIX, &R Db LT, &
Dy a—r VAN 2ETTLEICEERING, £/, UDSOT7 7Y -3
@I, B2 RUB 2T TBrRIER SR, ThiE, HROERHLERS
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HThb.,

4.4 #HEEEL—T <Y T« (IRU)

4.4.

4.4.

4.4.

4.5

G Y AT ARBITEF - R—ADEEREOBEHRZ, vl v—Y LRFY
ANAYTHD EFIE TR, 2200/1100 ¥V —XOFEEE2—T 4 V7 4 (IRU)
i, BRI R TRO & S R EBERENS T S Rk, |
1 a—b-)hny

RAMNEEREREHF D TCH o127 —F1%, R A M2 5D2E (Dirty read) %
Bk 272, RLP oy 7ot s iz 2 TH B, Y a— b VAN YRTRI,
IRU i2 RLP 2L, YHHFA FOEENRT PV r—va v I V—73REL T
zF~TOuy 7 DELE (Unlock Subcollection) % ER$ 2 M NEME i/,

2 2=T4T LA

H5ARAPHPEECELEL ZOEIBICEBS A2 B 5EE, BIBLTWAHOFRA R
DOEERA DT —FR—ABHERA 7 740 (VT v vay e« 774V EEHRBE
774N ERAWT, F—FR—AZEETIHFLOY AN ARE, S—=T 47 b
Y ANy LIRS,

ZDYANY REETEHRAMNTCE, I U7y a VAL L EEAE R RRHICHE
T2 LMBHEETH D, Ya—b « VAN ERERK, VI NVKRTERIZIRU I
RLP 2L, BERA MOEENRT AV r—va v ZV—BREL TV ST
oy 7 Df#ESE (Unlock Subcollection) #BXRT 3, BHEEFHARNB LU QBL A
KREHED, S=F4T A VANVONFERSB, QBLARDES, 74v7 ¥
TxT e Ny 7 ATF—FR—A%EET L, EFEEZRORERSZYL, 0
BEOZ &%, BIEETHEE (Recovered After Looks) LMES, S—F 47 4h Y
H8YTld, BEERA N EEEETRR MRS 00, EEERBRECY LRI
HEANEL 22, Tibb, POKRAMNOEFBEY 74 VCEIHEFBELRS
HrwdI Tk, urs e VANV EZBIFEZOEEEFRBEEORY RHEE L &
%,.0S 1100 BUE T T, BER A M OEFREY 7 4 VEREETRA b7 7%
RT3z EeMNTERY, IRU R, EHEFRELEEETRA FOEFREY 71V
WiRA, %7z, uy S e UANYAEIBWT, BEEFBARIZAT -V SOHR
ey, BEEAT 2 & RERES .,

3 ny.-v—o

Ya—b e YANYRI—=F 4 T A YINY LI R A0 BERKL LGS,
BV ZTF AT e YANYRarS  YANY Lot Y AT AEEKD Y AN BE
b, VATFALEEY ANV TERDRIE, BRAMTLRESNTWIERB
BExRLP D23y MNEFSSIHICBYILET O/ —VUEMBETH S, IRUT
1, ZOT— VARSI L AETIERL, ay S0 BISE VI T 4 T
DAY ONEMEE L TERSINS,

R b ER LR

BESY AT AICBVWT, HHA M TRELLBREFRIIMICELCEBET 57
DI, BRA D279y ZRTEINCAVBECTIRZSRY, ZOKRAMED
Bl XV ki { THIBES, R A HIBFEZIFAESEE L v 5, XTC-UDS Tid, NTT ©
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BRI X 2 BRIt A% UTC 13, UTC I3/ KR +@ PC 2 >V — )V IT IERER B
AEPET 2, ERAMIPCavyY—n ELOFEHEREFHCEDETRA D 2Oy
7 ARMIET 2, @0 A bSE—OEAREOZ Lid, E—YATADA A—VHES
ERDBEEY AT APHERBE VAT ATRY AT AMEESF L LTARAIRTH 2.

5. & b U IZ
Pk, BESYATLAOBHBEZOERICATTOT —F R—AKMOFRE, £L
T XTC-UDS TOEB kBT &, W ERDIRT—F7 27 F v L LT, 2>
Ea— ¥R VBBEY AT A2 TR, BEEME L QUERNOIRYE %
HILEYATAZRRL T, BERET—IX—RA L RBOBEEY A7 L E2#AH
BbELERET —F =R —NERFELIS LIS bHL, 31, XTC
-UDS O TH 3.
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UNISYS < 1) —X 2200 « 1100UDS 0O v 2 &l

The UDS Locking Control for Unisys Series 2200/1100

T B B X M® B

E # UNISYS ¥V —X2200+1100 DRFAF —F R—AEH Y X7 5 UDS (Universal

Data System) ®©u v 7 &lflid, F—F R—AEHY R T LAHAEKHR 5 REEEH T TR
TOTy 7 HIEMEERIREEL TV, £, [YNVFT—F TN, [RERTF—F -2
BIVRNA LTI 7497 « VAT L) vy 7HEBEERRET 2 LI BHER-> T
3,

KT, — R T — I R—=AGEY AT AT Y 7 FIH»MEZ B REWREEEMNL,
ZRExtT 3T, UDS o v 7 $HIHORE L Iz D » T, &2 OREICER U 25l
BHRITH. L1, REMEF—FR—R « I VHF 7 ¥ ay s VAT L ETOLEHER
FACEA, HBORLEZF—FEFANDT —F R—ADHEWZ Oy 7%EH, UDSTDO Y v
—3+ 3+ DBMS TH2 RDMS 1100 DV a—Fv~ppuy 7 BEERFHT S, 72,
33k UDS OFEMi L 22 XTC-UDS FTTHva—FKuy 2 «7aty¥ (RLP) %M
L7z UDS v v 7 %l 2 35T 5.

Abstract The lock control provided in the Universal Data System (UDS), the general-purpose database

1.

management system for the Unisys Series 2200/1100, supports all the fundamental lock control functions
which ought to be essentialy available in database management systems. It is also featured with the
lock control support for a 'multi-data model,” a ‘large database’ and a ‘high-traffic system.’

This paper discusses the lock control functionality that must be provided in an ordinary database
management system, the structure and mechanism of UDS’s lock control by comparison, and the
technique adopted in each of the features. Special mention is also made of a technique for improved
performance on a large database transaction system, of an integrated lock control for a database
consisting of different data models, and of the record-level lock management supported by RDMS 1100,
the relational DBMS under the UDS architecture.

An additional remark covers the UDS lock control for which a record lock processor (RLP) is used

under XTC-UDS, a supposedly new future UDS architecture.

T L & (I

UNISYS & Y —X 2200 « 1100 DRA T —F R—AEE Y A7 4 UDS (Universal
Data System) X, BORL 37 —F EFNVERET ZHTHAMICEREL, KH
BF—FR—R e 7FY =y a Y RFERCNE BT 5 70S 7+ THS, K
BTENT2 UDS oy 74l L ik, UDS FDF—F R— R 3 [T
HHEDZ L THY, ZOHMERNEST S UDS FOFEEEY 2 —VD—2D4H (0 v
FYT Y TYRAFLAEBES) ELTHHEAT S, M1k, UDS O#ERETL T
5,

UDS u v Z&lfid, MOFEEY 2 -V THBAV Y FHIEA(TCL) ¥ ¥ v ¥a

(61) 61
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VA A FN VA=V A PN TR 77N a-N /PN
A B C D
RDMS/ICR] ‘ DMS/ICR SFS/ICR
| |
AL Kl |
1 1 . 1
| 1 1
RDMS1100 DMS1100 SFS1100
=] wET—-2 WET—5 WET— 7
K4 i T % 7Ry 77? Zx
7 ] T
il G : P
@ [ 1 , 1 UDS
’ I EErva—F.-=22% ! ario—n
B T
e ER IR 5 l

oy 774N Nv—vatn
BOHLT7rAL ERT TN ERT-—TN

-l - .- < >
=} RDT$
74N 774N

- Tu} JT//a/
77/{11« 77»{11/

1 UDS Ok
Fig.1 UDS configuration

EE(CAM) % L #EIL T, UDS TORIZRTZDDORLZTFT—FETNVDT—F R
—AEEEITS,

@ %vh?—?@?—y%?w(DM$mm

® Yv—vaFni.F—2E7FN (RDMS1100)

® %Eﬂ?—y%?»(%sum)

UDS ou vy 7§, F—FR—AEHE X572 (LEDBMS L#3) Tooy
ZHIEL LTHEE SN T RTOEFBIELZHEFLTVS,

T—IR—ALDOF -7 &, ERATICEROT—FR—AFERFELSIEFLTT
7ERAEND, ZDT—FDT 7 LARBRRPLEFVSHD, Asr08KEE 2%
ke [FERE TR 81 3 FBY (Lost Update, Dirty Read, Un-repeatable Read)
BEReNB, ZO#E LT, UDS Tid, J. Gray, 1. Traiger X U'F. Putzolu %
D 1976 FIZHAR L 725832 “Granularity of locks and degrees of consistency in a
Shared Data Base”®CEZRIhi:—HUEOER 2 2 R—A L Lizuy 7 fitte X
LTw3,

IhEPHEMIERTI L, ROLITR 3,

ALy FTIE, UTERFRIELTWSHZ L

@ T, MOEBOIAL Y FAEFHFLRIZAIY PLTWELLI—-FED %
FELWLL, B (FEAAK) bITHhAw,

@ Tic&WEFENKREZII Y PLTORELLIO—F (3) 20X L v FIdEE
CILHEF (BEAH) biThiw,
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—BEMORROERIIEHRITHY, EH20—EEOMIZUITORSIb 5.,
Tiz&k>TiREnEBOLI—FE, THAAIY FFHETHROALYF
IC& W EFTEhL,

B3 O—BHi, RranexT23PHRMZoy ZIES0@BIcL D ERINT
W3, EEICE, ALy R T ORET ST RTORCHL T SHARED, PROTECT-
ED ¥7:13 EXCLUSIVE owWwFhhpouy 7 E—FREFPERT LI LB S, 85
2, ZOBDZODUY Z7E—RMBFEEINDIE, lIOAVY FIZEYIDuy s
hi:ROoFizrva—F @) sSEASKEZLRRL TRV EMRESIRS,

—BHO & D{EVES (B 1K Ik “Read-Through” (flOAv vy FIZEDE
gankd, KTz LTwRLLI—F (B) 28I L) 2HITET, K
Bitanz L SbhTwas, BHESTIR, 2OAMRERERISATHLRYL,

UDS uy Z7&lfliZ, 25 Lkuy 2 A#t2XEL, & ITRZET S UDS 28K
ENDZDDRHRE R SBWEEERE S EBL T 3,

@ REBEF—FR—R « YA T LD Ty 7 HIHHEE
@ NANTT 4T s VAT ADT Y 7 IR

FFETIZ, 2O L UDS Doy 7 HIEIOREMERD L5 SBHT 20, 23K
ODBMS khBErahsuy 7 OBEELAREZ 2E TR, Fhexthsgs®T
UDSpu vy Z&HcRA SN Tw 3 EAWLERER L BBOBE L SETHEHRY
3,

F 7z, UDS OEBO—D2THA[HEDT—F ETVOHENRER . —DD 71
I L SRBICEEDRR BT I ET VDT —FIR—AET 7 2ATES ] HEE
BT 2 UDS Duy 24T DOWT, $id 4ETHENT 5,

%512, UDS OEFHEMiL LTEE SR TWw3 XTC-UDS (eXtended Transaction
Capacity-UDS) FThva—Fuoyz-Fotyy (RLP) 2#MHL UDSDoy
Z4IE (BEERR METORRF—F—ADuy 7 EH) 2 5ETHRT 2.

2. DBMS ®nvw %
DBMS i5@% 7 — 5 05eet (—8BH) 2RET 27018, UTObD2EHT 5,
1) vy 78 (Granularity)
2) uvw P& (Hierarchical locks)
3) 77¥AE—FruysE—F
4) vy 7 RFHAMH (Lock duration)
5) Fyruvz
2.1 O v o B4
Oy 7B LR, F—FOREUEELEETILOEFNRO Yy JBREEIND T —
FOHEENT, ay JARERBATH S, o2, vy JRJRERBLER, 774
NV, TavIZBEUVaA—-FTHS,
oy JHMHRFOREIICEY, avhve vt —nNAay FEDI—FF 7%
FRTHLDTH 3,
Oy 7 QBEMENS L L) ThiET2Erary v yvidRmbd s, Lal,
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REOVIA—-FHEET7I7XATE NI UF 2y arvittoT,/hawE{Dny 7,
FeFR—R ¢ YATF ANDRIUDEFHL A =AY FBEV, HDy 7 2k
BT 2 — 3~y FOMINEZRELLS T2, R&w (fw) #fiioay 7 (I
ZIE7740N) BZD774ANVDELDOVIA—FET7XATBR ¥y aric
oTit, HLDOBEERES, Lrl, bIvYryvarvilituy 7 DERORE
EHEBERELRD, VI rvarparavyy 2 ETEREY,

Liz8oT, AL—DDF—FR—R « YATFTLANTREZ S 0y 7 BADI{FEIIR
Hohd,

222 nwv o R

Ty s AEEL F— BRI, oy 7EARECULBERE RS, oy
JOMBEREL, H20 L) CHRFEROAEEL L TRV _NVERT LN TE S,

774V

va—F

X2 ovsREEOf)
Fig.2 A sample lock hierarchy

Oy 7BEBORIDVANVIE, BEILBEOHZT—VERE—BIBINTHILE
FeFR—R « VAT LDEREBERZHFTHOTH S, iz, FRBCZORBORL
BURALTOY I T5IER2BHTHOTH S,

Oy ZBEOL LTIE, F—FR—X « YAT LADERED, H5VIVORED
EHEIZG LEME 7 2 2 A 2 BRL, ZOBERIZIF AN WFZIE, ZOHEES L
VBRD S BIZEFNUTOEZER KLU THMMT 7 X525 208 TES, Thbb,
DT 7 ERE—RDI A 7, BREFRLVVON— b ERMOREEET Y 7
T35,

2.3 PoOEAE—FEOQOYIE—F

B/E, Z200rS V¥ 2varT, AUT—FERCNT S0y 7 BRBFERICEE
DOENTEE, uy 7#FELZ & (Compatible) £33, vy 7 BRKEDE—F
X, 727 AE—FERTH, BRSO I 97 v a UHBRICT —F BRI L
TiTo7uy 2ERE{EETINEIDEBREMTSE. T—FIR—Z + YAT AR,
F—yERIET 50y 7 BEROBPAIR{TI 2, TTREALETZ7EAE—-F%
ayZ7E—RFELTEET 3.

TI7RAE—FEuy s E—FEIUTORMEERD.

D4tH (Shared) £—F Fuy 7 OEBFEERFT.
@Heft (Exclusive) £— Tny 7 OREFEEFIRN,
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®@#R5rHE (Intention) £—F vy 7 OfEETSNCEHT.

@28 (Retrieval) £—F P SR RARL D L BET
®%EH (Update) E—F CT- S REEEHT 5 L REFT.

2.4 0 7FRFHEE _

F—F DBEEEZROLDORE y 7 ORFHEHEITH Y, I ORFEIRM 2 HETIC
RETBILIZED, ROy IIRLEREIRTR NI Y2V aryDarAy
vyvEREF, FyFuysoRErs/NNRICTZ S,

25 Fwv Fowo

DBMS oy 7EH T, 7y FuyZ 2L Tidkshv, —RicHsh
Twas7Fy Fuy 7HBHEAR L LT, TIMEOUT /R 8 & ¢* DEADLOCK
DETECTION AR&E»dH 5.

TIMEOUT AR & 37y Fuy siliLid, oy 7 OFRICL VFBITINICAS
TLBHAEN, VATATEDSNIA VI — "V ERELBECRHT 2 HET
bb, TOARR, YATLEZ, IVAFLLLY, XDEFUYIa DI A A
7O MNRRETIHEER> TV, RN ZDOHEIR, AFOPRVY AT AT
BRIEWTW S, AFOKRKEVLY AT ATEEVTWR,

DEADLOCK DETECTION A&, —icid, 7F—FIR—R « YATALIZED
TEOABTIRZY, Ty Fav 7 2BRT270TY XATRENLR DR, 77
JHREAVWTT Yy Fay 72RO 3FHETHS. ZOFETHWS WAIT-FOR
GRAPH w3 &k Rizms,

1) J—Fibsv¥rsvarviuyr/nsdid,

2) ZST7DMIZRD LD CER - BRI,

D HEF—FIEFIBVTIS V¥ yay Toay 2 B8BAlsniis,
bRRIZFI A,

@ rIv¥IZvaryToOuoyZB8bIr¥FryaryLERLTHIHE, T
5 L %8 <{ (WAIT-FOR GRAPH D{EK).

WAIT-FOR GRAPH #8344 2 Vi o258, Ty Fuy 7f#HIE, Y41 o0%
BRT2MI709 27y avOhns—DBU0HL, o=y 7T5ZLZEDRE
ha,

3. UDS ;yO  §lfssts
FETIR, £73.1HTUDS O u vy 7ERIZDOWLTARRS, RD 3.2 #i TR, UDS
nay 7 NBOBBEC DL THEEITY. §i< 3.38Tik, UDS vy 7#lilloa v 7
SEREBTS, REBEOD3.4HTII UDS o v 7 4IEBE0RKHIc oW TR 3,
3.1 UDSonvs&kHh
ZITR2EBTHRR-n y 7RI LT UDS vy Z7HETIR, E0L 5 KR
BLTWwBEDhERRS,
3.1.1 UDSmO-y 8
UDS ©u vy 7 EHM R L Thwday 7RI 7 74 V], [Toy 7 [E72i[Vv
a—VF] Bfiouy 2 Ths, [7740] BEOBREL (JHV) vy 78T, [V
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I—=F]BREH/PEW {lHr) oy 78 TH S, £/, ay 78N [Tay 7]
Hva—F] DRE77ANVERTHIEE () CTRES LS,
3.1.2 UDSonwy /=
UDS ooy 7 #lfllid, M2 wrTay ZEEOT THAZ T — 7B R 20y 7§
3ZLEFLTNS,
HAK UDS oo v 7 &iflid, F—ERIIWLTay 72 R 37Dl
TOIBBEDERELELT S,
< HE S OEXR D ?—HAFERFF (Xvy F-ID)
Y INROT I BRI ?—uv s « VT 4T 4 BAF
T SEREEDLI LWL ?—T 72 RE—F
3.1.3 UDSh7oAE—F&OovoE—F
UDSpuy 7&lfli, R1ERT oy 7E—F2REHET2 (T7ERE-FbHE1

LEETHB).
%®1 OvoE—F
Table 1 Lock mode
Lock Mode B BA
Null F—F DT 7AW, TROBERSZWI LE2RT,
(NL)
Retrieval F—RBRENDRRT 7t AE2ERL, FOTHOTF—2 X XR, PR %
(R) 7R RE—FORERHT.
Update F— I BHEADEFH7 7 A2 BERL, 20T L TEEDE—F
(v DHEEEHT.
Protected F—FBRENDRET 7 L AZERL, TOTHOT—F~Ouy 75k
Retrieval (PR) EBERTEEL T3,
Protected F—BEANOEHT7 7 L ARERL, ZOTHOT—5 0Oy 78
Update(PU) EEFRELT 3,
Exclusive F—IRELFDOTMOT -5 izxL, RE -7 7 A %2525,
Retrieval (XR)
Exclusive F—SRFEEEOTHDF—FNL, EF - P77 Rx 252 3,
Update(XU)

UDS wu vy 7§ifiZ, oy 7 BRBIGESNIGEE, BEINLT 7 A€ — Rt
DAV FREVEEIEN vy 78— NEREETINEI %272 (uy
Z7ER) < bV v 7R (R2EH) 2AVTANS,

Oy 7ERELIEE, Ty Foy 7223 B15KHER). Ty Foy 7 n8#EE
LZWEE, lHFOAVY R0y 2 28INT 2 2 CREINS, oy Z7HRLRWL
BE, R—07—2&FIIHL, 7T (ZOBEREN) oy 7 2HEILLTHLRLE
5, T7¥AE—RFEOv7E—F &L THEILT 3.

TRy 7 2RILTWAREO Yy 7 E— FOBEHEFEOLDIZ, a2 v/1—
FewbtVwZ7RA (FIZBRA) 2HVTT7EAE—FEnys7E—F2RCav
—bRfTVRO Y 7 2HELT 5.
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&®2 ArI7Ysb3bUvIR
Table 2 Confilict matrix

T BTy 7 E—

(Existing Lock Mode)
NL| R | u | PR | PU| xR | XU
NL | T | T | T ] T | T]|T]|T
7 R T | T | T | T]| T]| F F
7 u T | T | T ]| F | F F F
2 PR | T | T | F | T]|F F F
T e[t | T][F F F F F
¥ XR | T | F F F | F F F
XU | T F | F F | F F F

T:av797 175,

Fiary7Y7bFLZw,

%3 aAN—b2bYwIR
Table 3 Convert matrix

FET oy 7E—F

(Existing Lock Mode)

NL U PR PU XR XU

NL

NL U PR PU XR XU

R
R

R R U PR PU XR XU
8] 0] PU PU XU XU

PR

PR PR PR PU PR XR XU

PU

PU PU PU PU PU XU XU

o= XN ENN

XR

XR XR XU XR XU XR XU

XU

XU XU XU XU XU XU XU

3.1.4 UDS O 7{RFHAM
UDS ooy 7§l Z#RT 50y 7REHIMER 4 2T,

&4 OvIoHER
Table 4 Duration
oy 7 $AR O BT B2 L
AV KR AVy FOKTET
AT v 7HH IIVvIMbET, AVYRODKRTET
Current of LDM | 3352 LDM % % Unlock ER#I{ 22T, 23y b T, EhidAVvy
AR FOKTET
2= R HLDM O—2DIEHDRTET, 23 vy bET, 2 iRAV Y FOKRT
T :
Yo7 A MEE Kooyt YSERERE ET, LDM O—DDEMORT £ T,
I bET, ERRAVYFOKRTET

REHIICE L 72 2 v 27 13882 (Unlocking) ¥ 3, vy ZBEBO LD L~V
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Byauy g3 ns g, HENZZOTMIV_VOOY 7 bFEEIND, %
7o, ATy FHIME A vy FEIRICELURET 5358, 0y 7 RECNT % HeLE
(Aggregate Unlocking) 3% &3,

3.1.5 UDSo7vw kv oktiimE

UDS 07y Ruy 7 0RHMNEIZ, UDSDFEEEY 2 —VTHLRELITIIEEN
—F > (QAD) »173,

QAD 12 u v 7 #2258 UDS ® u v 7 Gz X D R S W56, HROMEFO oy
71E®% QAD Y, QAD X, ZDEH%E b LI WAIT-FOR GRAPH %{EE 3
2. BRI BT, FyRuy 2 « A4 7 VEHAETE, bLIA 7V EFERLE
BE, FyRay 7@HDD, FOYA 7 VEEBRT2AVY FORTRLELE
DEWVALVY FEQ—NNy 2T 3, ¥4 7VBTERPoRHEE, TOAVYF
PEROEFN Ty 7 2ERT 2 X TRHBICANLS,

3.2 UDSoOy7ANBOBE

ATk, UDSOuy 2744 vy 72—k, 83y 7 EROMBBEE
EIREHT B,

3.2.1 UDS Ay o817 z—A

UDS u v 7#lH~AD A4 v ¥ 7 = —AiF, ZDODHEAERZ [Lock #§$7] & [Unlock
el 2RET5, Che0ENE, BEOANEZIAN, HEHECEROAT —
FRARRMT S,

ATz Lock 8 X Uf, Unlock fE5 DR ZEHEE#ITS.

[Lock &%

Lock 54 i3, UDS uy 7 &lflicxdL, UTOANRE5Z 5.

(ERERANT, 2« 77¥ V71483 F, oy 278, 7722AE-F,
oy 7 REER, oy 7 REE)

—i#iz, Lock AL D72 UDS u v 7 &I, UTOFIHETLEZ NS,

1) Lock #8842 ETULIAVY K8, $TCRERLzuy 72V T4 7412ay
IEBMLTWELEINEHET 5.

2) BERLZoyZ7BEEOT <M, $TICHETZay 7E—FTuy 7 E3NnT
WL ZEREIDS,

3) BERULIETZRAE—FD, FORY 7 - 77 ¥ ) F 4 MOV Yy FHTT
RHESILTWABIRTOuy 7E—RFruy Z7HEEL TWRLLEFEET 5.

4) FERBRIRE, vy BRNTS (2L, 7Ty 7 2L Ty
A, oy 7E—FDI 2 N— MUEETY), vy 7HRL TwIIE, 5175
EHL—F Y (QAD) 2FFUHL, Ty Fay 2 0REETI.

[Unlock 5451
Unlock #4513, #DEMBRNK XY UTO IBHDOIETDH 5.
1) vy 7&EETx3 % Unlock B4y
ZDIESTIX, UDS o u v 7#IEic L, ROAN RS2 S | [EREBATF,
O v 7 {RFHAR]
Z @ Unlock $#§4icxfL UDS @ w v 7 ik, U TOFIETAEE LS,
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@ BRLEZAVY FOFEOuy 7EEDI B, BRIz vy 7 REHKUT
ouy Z7HEKBT B TRTOT Y 7 2RS35,

@ uy7FEROE, L, Fouy 7R L TRHBIRBICHLAV Y Filnd
%51, QAD 2FEUHL, fFHREE2EHET 5.

2) ZryA4nvRuouy 2zt 3 Unlock 84

I DS TIX, UDSpuy 7#leHL, ROANEEZS | [(HRAERIF, o
w7 e 7 7Y VT 4D7 74 VEBAIF]

Z @ Unlock f§&izxtL, UDS ou vy Z7&[HIZATOFIRTLESI NS,

@ BERzhi7rAnv_vpuy 2k, ZOAVYy FBEILTWS L%
RS,

@ BERIWLT AV OT Y I BEEROBE, TOT 7 ANV VRLO
oy ZBLY, FOTMRBTATRTOTY 7 2T, 774100
Duy 7 BNEFHFRTH 58S, Current of LDM JRILI T OMRICE T2 3R
Touy 7 2R 5.

® vy IEROE, bL, 20uy 7L THBRBEHZ AV Y FHivD
7 5iE, QAD 2FFUHL, #FHIREEENRT 5.

3) Current of LDM i o v 71233 % Unlock 184
Z DS TIE, UDS wu vy ZEifcdL, UTOANEZE5Z 5.
(ERERATF, vy 7BE, av2 77 )7 4 85F)

Z @ Unlock f§4rizxt L, UDS oy 7 Gl AT OFIRERTNEI NS,

® ER3hray2 773 Y7 4L T, Current of LDM D w v 7
Z, ZOAVY FHBHEILLTWS I EEZHFANS,

@ TRanlkuay s 2RERT 5.

® vy ZEROKE, bLEOTY 7L THBRBIZHZ AV Y FHlWER
51%, QAD 2L LIFHIRERRET 5,

3.3 UDS ovw /ooy sERE
ZOFTIE, UDS oy Z&IHNED LS Cuy 7 2EBEL T D123,
3.3.1 OvIEBRMRE
UDS u vy 7 &I, REN7 7R T3 77— EROVENZOy 720y 7
TP ELTEET S,
UDS uw v 7 &z, UTo 4EFHOay 2 « = b)) 2EHT 3,
1) 77400927 « LY Y—T 74 LVRLDIY Y
2) Fuyzuypy e exvh)—Tay ROy
3) va—Fuyy .z )—7 v MY
(va—Foy2 « v bV REETIZOCHAN3)
4) va—FuyZexrhrY—ra—FrRDIr Y
Broay 2z« v b YIBATOHERERD.
= s B2y 7 Hfif emyZE—F
- oy 7 REFAHE cmyZ e TrYVT4
cavw 2 F x4y (thad) c 2—YPF x4 ¥ (IR)
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UDS u v 7 &lEiZ A0 7 — 5 BRI T 27 7 E AZA D791z, Global Lock
List 2{£5F 3 %. Global Lock List ¥ 1%, 37— EEET 7L AT 5 T LHFHS
7288 (b LLIB—A) OFERZOH uy 7y M) OEEE, BXOT7—5K
EBATY A MESELZbDTHS., 20 Global Lock List it, vy Z7REDOEL R
WVCERZLZFHETERINLTVS (BB,

UDS u v Z#lfli3, Av y ROFo 0 v 7 OFSELE TSR v v 7 DRSS
%175 72, User Lock List ##£5F3% %, User Lock List X, AV v FOFDO T
vy VOEEEoy ZHHBBMATY A MEELLODTH S,

UDS u vy 7 #lfz, ERTEZZY M) 2 7Y - M) LLTEET S,

UDS uy Z#lfhi oy 7 2RI T 28EX, BR&hlay 777 )74 &H
FTET7 7 RAE—RM, ZOavy2+7 7Y T 4O Global Lock List DD § T
Duy 7y N)OFEOuyZ7E—Fuy 2HELEWI L RRERELLE, 7Y —
Iy MNUpsuy 7YY EERL (PFL, TRy b UBMERENT
wWBEEIIE, FOay 7y Y 2#HMT %), Global Lock List & User Lock List
BT sz eickDEnS,

g7-, UDS vy 7&lfHlnsa vy 7 #ERT 28ER, Rexsuyrs7r b))%
Global Lock List & User Lock List » 5E DR E, #0uy 7> bV %7 Y —=
VMIRTBIERRED RIS,

ZouyZzry b E7Y—xr )i, Oy 2NV EERE—DDIEYT
— NV ERFEN D,

BIFiz, wy x>+ YsiGlobal Lock List, User Lock List L TY¥D LI
HEEINTWSd», BLUWay 7y M) 2EHET 0y 730 7 OEEICDWTH
B9 3, ‘

[Global Lock List AEIE]

F—FEE My 777V 74) CHT27 27 XARADEEET 5 Global
Lock List iz, oy 2BEILICUTO LS wEEHEINS,

1) 774N Al Z DV~ DfEL D Global Lock List i3, 7 7 4 VEgdh 7

—7 N (FDT) % & Global Lock List 283 5&7 74 ruy s« bV
BY U IMFFLERAAOF 24> (774 0FxAY) KEDEHELD,

77 ANF 24 YRTOY v 70 DIER X, v v 7 OERORIEERER <
3570, BrO774ruay 7 - xbV0ay 7 E—FOMBIEIZE > T
3% (K3).

~1 BitMap |™ File -»| File —| File
FDT Entry Lock Lock Lock

«-| Entry Entry }«-| Entry

3 ZrANFzAr
Fig.3 File lock chain
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2) Ty L) ZDv~L® Global Lock List &, Ny ¥ aF A 2k
DEBMINTWVS, ZOF=f vk, 7uyszuyzxrhYva—Fuy
7Y M) ERAFAEY Y ZLTEY, NyYaT—TN [By Iy 70
Bl Eonyyazy b Ias ) 2fFERTwS, ZONy Y2z UO
BB 99T THY, NIV a VIEEREICTS Z LR BELTHE, N
v VISTIR, avZ 7y VT4 BFERENG D, @—DnNyvaFadg
v kiz, %D Global Lock List B$FEET 5, ZOF =4 YHTOY ¥ 770D
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Buffer Management in UDS Control

—The History of Buffer Management and its Prospects

A H®B&T R =

£ # UNISYS ¥V —xX2200:1100 LEF — 5 R—AEH X 7 A (DBMS) UDS 1100 ©

BHEO—DI, “REBER—=Y Ny 7 7" 285 2%, iz UDSLIET® DBMS Th 2
DMS 1100 i2iZFEE I N TR P2 bDTHY, Lo TR—INy 7 7E@ARLK
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Abstract UDS1100, the general-purpose database management system (DBMS)for the Series 2200/1100,

1.

supports a “large-scale page buffer” as one of its major features. Since this functionality was not
imbedded in DMS 1100, predecessor of UDS 1100, a significant difference is seen in the method of buffer
management between the two. The way of managing buffers has a great effect on the efficiency of
DBMS performance which is closely related to a user environment ; e.g., how the database is structured,
how applications programs are accessed. The fact that buffer management and a user environment are
not suited for each other sometimes prevents a large page buffer from wielding its full power. Then,
UDS 1100 also provides an interface to partially control buffer management in accordance with a user

environment.
This article describes the advantages of UDS 1100’s buffer management and the way of tuning it which

gives individual users the greatest possible benefit. Also considered are some enhancement programs to

make its buffer management more intelligent.
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An Overview of OSI RDA——Its Model and Services
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Abstract Remote Data Access (RDA) is a standard for the OSI application layer drawn up for shared
database operation in the hetrogeneous computer environment. This article describes basic RDA
standards from two different aspects of its model and services, focusing on RDA’s relationships with
other OSI application service elements (ASE) when the model is discussed, and also on what services
are available from RDA including the practical transmission of a data manipulation language and the
reception of results when its services are explained.

In addition, a brief description is given of the RDA demonstration performed as part of the INE '91

in November, 1991.
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TP . Distributed Transaction Processing
FTAM : File Transfer. Access and Management
ACSE : Association Control Service Element
CCR ' Concurrency Commitment and Recovery
ROSE : Remote Operation Service Element
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Fig.1 Location of RDA within OSI application layer
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3) &Y — £ X (R-Cancel, R-Status) -3 TIZEKR$HD RDA y—ERX 2 F
rYENT R, HE2VREFORTRAZMVUEDLEL1LDDI—EATH S,
4) BENYFY VS —ER (R-Open, R-Close) F—=2ER (F—F~_—

A) OERAEL L OCERART2ERT 21009 — YA TH 5,

5) F—F~R—RFEH)—E R (R-ExecuteDBL, R-DefineDBL, R-InvokeDBL, R
~DropDBL) e+ BRTF—I_R—ARZBWT, FT—FIR—ABEORERTE2ERT
2HDY—EATHE, IOY¥—ERRE, BRINLTF—IR—ARELH
Wiio EITT 2 BIEEE{TR DBL +—E R (R-ExecuteDBL) £ 55 » U % DBL %
BFLTEE, BTHROAZXEL TYHDBL 2 E T3 2 EMETRHOY —
E'X (R-DefineDBL, R-InvokeDBL, R-DropDBL) @ 2 {45 3,

3. INE 9126135k
3.1 REICHIz->TOEXRFE
SEOBFIZ INE 91 ZBMT 3 L HBERHERRE T2 L 2EEL, B
T &S RELFHOTIIEHELED,
1) EETIHERFTETTAVLEBIEOAL L, TRISOEFTERL 2w,
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#£1 RDA 4—ERDERS
Table 1 Usage example of the RDA service

7747} P
TP 54 7 a7 OREL
TP-BeginDialogue-req TP-BeginDialogue-ind
RDA ¥4 7 0/ OFEL
R-BeginDialogue-req R-BeginDialogue-ind
R-BeginDialogue-cnf R-BeginDialogue-rsp
F—IBB\DA T
R-Open-req R-Open-ind
R-Open-cnf R-Open-rsp
FS vy 3 OE
TP-BeginTransaction-req TP-BeginTransaction-ind
78 = A RE DO RS
R-ExecuteDBL-req R-ExecuteDBL-ind

R-ExecuteDBL-cnf R-ExecuteDBL-rsp

oY IYaryPaiy b(72—X1)

TP-Commit-req TP-Commit-ind
TP-Commit-Result-ind TP-Commit-Continue-req
FIUHFIZYaryDAIy M(T2—X2)

TP-Done-req TP-Commit-Result-ind
FTRTDY— NP SIEELH TP-Done-req

>tk / 231y FDRET \‘

TP-Commit-Complete-ind TP-Commit-Complete-ind
F—SRHED 70— X

R-Close-req R-Close-ind

R-Close-cnf R-Close-rsp

RDA ¥4 7 07 DEIK

R-EndDialogue-req R-EndDialogue-ind

R-EndDialogue-cnf R-EndDialogue-rsp
TP 54 7 a7 DbK

TP-EndDialogue-ind TP-EndDialogue-req

27 2—XaI v FEBVBTIIATYIBIUY N3y M RT2EANT 5O TPORETHS. T
Rbb, TRTOY—1 s3I 3y METOBAEZILBTPRZIA 7Y TP r o v ¥ vavek
DAy FHET UL L &BHT 2, &7z, =IO TP @Y — 08754 7Y ML T I v FET %
EHILEBEATTP b vy 27 var2hkoa sy PBRT LRI L2y —/NIZENT 5.

2) BESud 7 bizSEL RV,

3) N7 x—<VARIL, ERKEBNTEYFIV A LOFEERCBSE2ILRH

B L, ZhIUEOBERTDRV,
1) HLETFENCOREFKELL, 20X EOBTHMMET 2 LRFLR,

5 {Hf%T2 RDMSOUVARMIAR]1 &3, Lo, Az By~

TTCRBREN TV IMELHER L LT—MEd s T2,

3.2 ELA-NWEEDSA-IEDA 9T —R

3.2.1 RDA DEYa—IUEK

SEOEETIE, 7747~ FEHO INTAP-DDB (Distributed Date Base), 7
SATY N e TV a—N, Y—NEEDF—INe XS 2a—)b, ¥—NAPZLTI 7
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IF1: 2—¥ - 429 7:1—2

IF2: 7747429 72—2%

IF3:RSAA > 9 7x—R (7747~ M)

IF4: RDAUIFA > 272 —A (2747~ M)

IF5: }FS5o#2iara=er P 428 72—2 (2547~ MU)
IF6 I RSAA > # 7 x—Z (H— %))

IF7 ! RDAUIF4 > 27 = — & (H—2<fil)

IF8: F S %2y ay-aerF 428 72—R (F—s3)

WIS AT E THRRL 2T — 9 _X—ABENEL 22—V Th b,

2 INTAP 7¥ ®2¥a2—/IVHA
Fig.2 INTAP demonstration module

4 7 v b /=238 0 RDAUIF (RDA User Interface), RDA/ROSE*, OSI-DTP
DEDODEY 2—VEFEFELL (K2).

PATF, ®XDEY 2 — NV OBEEEMEHNT 5. 728 RDAUIF, RDA/ROSE, OSI-DTP
DEDIE, F—FR—ALEEA VI T72—RAEL5RVES 2—-VEHTHD, FE
HEMEDR 3 —=TNTH 2 - DRRH 2 EMET 5,

1) INTAP-DDB:+--INTAP-DDB %, IGR 7 a2 5 4 & RSA (Relational Syn-

tax Analyzer) BB L WEH79 /567547 b« Y 2 —NVRIDA 5
7 z—AT,

@ 2—VREDOL—TBIVYALT,

@ SEAFHOHES,
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IRSDD BRI, ROXIEAETERINS, £7, 2—¥ho
ExohizSQL X538/ — FERRET 3 e IchBE 2 ¥ —7— F** 24
L, #Q%—7—F CHEIERT — TN *** 2RBT5(FK2), bLF—7vEE
F—T— FBRFEELIBEER, 77¥ALEIELTVE T —F R—ADFHE/
—FREETZ2 LD LEWL, BELRZD LB Ru—I NV —FiEHT 57
ZRRAL¥WT A, L, 2—FDSOERBAVY R av s FERIZ S
vHrvayeavwy R Tho BRI, F—U—FOoMHRITO T EREFIZo

¢ B0 1SO M Tk ROSE BRI L2 WL RES LT w228, INE'91 TR L 7 EIRRKE Tk ROSE 0 AR ERTH > . %
#i2 ROSE ##Ef T 5K T RDA ORE (T /.,
»oZI TVl F-T—FER, SQLXBDF—FNE, Ea—KRA, I-YAEOIETHD,
st XU RESE/ - FORYT - EOXGR.
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Table 2 The distributed information table
TABLE-NAME FACIL-NAME IDENTITY-OF-USER REC-AE-NAME  REC-TPSU-TITLE OPEN-MODE-NAME CONTEXT-NAME
OKIAUTH-HOTELINTR  OKIDBL OKINULU1 AE-OK1 2 MD-OKI CN-OKI
OKIAUTH-HOTELRES OKIDB1 OKINULU1 AE-OKI 2 MD-OKI CN-OKI
OKIAUTH-HOTELRSV OKIDB1 OKINULU1 AE-OKI 2 MD-OKI CN-OKI
H3 OKIDB1 OKINULU1 AE-OKI 2 MD-OKI CN-OKI
TOSAUTH-HOTELINTR ~ TOSDBL TOSNULU1 AE-TOSHIBA 2 MD-TOSHIBA CN-TOSHIBA
TOSAUTH-HOTELRES TOSDB1 TOSNULU1 AE-TOSHIBA 2 MD-TOSHIBA CN-TOSHIBA
TOSAUTH-HOTELRSV ~ TOSDBI TOSNULUL AE-TOSHIBA 2 MD-TOSHIBA CN-TOSHIBA
H1 TOSDBI TOSNULU1 AE-TOSHIBA 2 MD-TOSHIBA CN-TOSHIBA
MITAUTH-HOTELINTR ~ MITDBI MITNULU1 AE-MITSUBISHI 2 MD-MITSUBISHI CN-MITSUBISHI
MITAUTH-HOTELRES MITDBL MITNULUL AE-MITSUBISHI 2 MD-MITSUBISHI CN-MITSUBISHI
MITAUTH-HOTELRSV ~ MITDBL MITNULU1 AE-MITSUBISHI 2 MD-MITSUBISHI CN-MITSUBISHI
H2 MITDBI MITNULUL AE-MITSUBISHI 2 MD-MITSUBISHI CN-MITSUBISHI
NECAUTH-TRAININTR  NECDBL NECNULU1 AE-NEC 2 MD-NEC CN-NEC
NECAUTH-TRAINRES NECDB1 NECNULU1 AE-NEC 2 MD-NEC CN-NEC
NECAUTH-TRAINRSV NECDBI1 NECNULU1 AE-NEC 2 MD-NEC CN-NEC
T NECDB1 NECNULU1 AE-NEC 2 MD-NEC CN-NEC
HITAUTH-AIRLINEINTR  HITDBL HITNULU1 AE-HITACHI 2 MD-HITACHI CN-HITACHI
HITAUTH-AIRLINERES ~ HITDBI HITNULU1 AE-HITACHI 2 MD-HITACHI CN-HITACHI
HITAUTH-AIRLINERSV ~ HITDBI HITNULU1 AE-HITACHI 2 MD-HITACHI CN-HITACHI
Al HITDB1 HITNULU1 AE-HITACHI 2 MD-HITACHI CN-HITACHI
FJIAUTH-GOLFINTR FJIDB1 FJINULU1 AE-FUJITSU 2 MD-FUJITSU CN-FUJITSU
FJIAUTH-GOLFRES FJIDB1 FJINULUL AE-FUJITSU 2 MD-FUJITSU CN-FUJITSU
FJIAUTH-GOLFRSV FJIDB1 FJINULUL AE-FUJITSU 2 MD-FUJITSU CN-FUJITSU
Gl FJIDBL FJINULUL AE-FUJITSU 2 MD-FUJITSU CN-FUJITSU
G2 FJIDBL FJINULU1 AE-FUJITSU 2 MD-FUJITSU CN-FUJITSU
G5 FJIDBL FJINULU1 AE-FUJITSU 2 MD-FUJITSU CN-FUJITSU
G7 FJIDB1 FJINULU1 AE-FUJITSU 2 MD-FUJITSU CN-FUJITSU
G8 FJIDB1 FJINULUL AE-FUJITSU 2 MD-FUJITSU CN-FUJITSU
NULAUTH-GOLFINTR NULDBI NULOKIU1 AE-UNISYS 2 MD-UNISYS CN-UNISYS
NULAUTH-GOLFRES NULDBL NULOKIUL AE-UNISYS 2 MD-UNISYS CN-UNISYS
NULAUTH-GOLFRSV NULDB1 NULOKIU1 AE-UNISYS 2 MD-UNISYS CN-UNISYS
G3 NULDB1 NULOKIU1 AE-UNISYS 2 MD-UNISYS CN-UNISYS
G4 NULDBI NULOKIUL AE-UNISYS 2 MD-UNISYS CN-UNISYS
G6 NULDB1 NULOKIU1 AE-UNISYS 2 MD-UNISYS CN-UNISYS
Go NULDB1 NULOKIUL AE-UNISYS 2 MD-UNISYS CN-UNISYS
Glo NULDB1 NULOKIU1 AE-UNISYS 2 MD-UNISYS CN-UNISYS

36 TABLE-NAME RECORDS SELECTED
5 5 OUTPUT TO ORIGINATOR

TABLE-NAME : ##(/ — FZBEELTW3 7 —7 VA, Ehikh—Y s
FACIL-NAME : 1/ — R BEL TV S F—F R—A 2~z T 5 LD DEH]
IDENTITY-OF-USER : M/ — F %7 7 ¥ A$ 5 D LBERFEENT AY
REC-AE-NAME : /) — ROFEMBEETT/N7 A5

REC-TPSU-TITLE :

0PEN-MODE—NAME7TP DEFLNES/$F 25, RDA £ LTEERERIZV,
CONTEXT-NAME

—AN—RTHD T 5,
) IS4 FYL e TS a— eI TAT Ve ¥V a—NBU—AN e VAT

2 r RDA B2 cEDShz7abbanvedf »¥7 2 —AT,

® 27547> b a2—¥% (INTAP-DDB, UDSC (Universal Data System
Control)) » & QER%, BEHRWTED ST F A+ ¥ —ERCER
LETT 5.

@ RELEY—ERAOEFERE, O—AN VAT LTRIBHRCERAL,
2547 s 2a—=VIZRHT S,

® UDSC & RDAUIF OficAYD, 27 x2—X+a 32y bRV FOREEERTILE
WI=ZDDH/REERLT.
I TiIThhaERIE, 7747k 2—FOEKR» SHEHNTEDON

72T N AN HF—EAANDLEHL, ZELLSQLI—F»5 RDMS D5 —3
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— RADZEH, TR MERLOEHR D 3BET, AN DEHE (72 & 21 ASN.

1**~DZEH#) X RDA/ROSE TfThbi 5,

3) BN Y ol PN BV a— T, B—HN e VAT A EHER
weEpshk7abanvedf ¥ 7 2—AT,

@ BELEZZO LIV -F—ERET—H VAT LATRLBBRCEHL,
BT 5, 2 ZOETEELFBENTED S SO b aVIRBL, 7
47 v MI~NEET 5.

@ Y —stez—¥ (F—,vAP, UDSC) »5DER%E, REHITED s
7o b arieEfl, JNUL o ban e p—ERAEREKRT 5,

® % —/vAP & RDAUIF ORiCAD, 27 =2—X+2 3 v b A FOREET
3.

@ LERTHERAVEREFHSLHI—VYNVBETENLEE, 1—YIVREEE
DB EHB L4 X) OMEREFRLUEET 5%,

WS WODREIERT.

I TThh AT, BEINTELTObaN P —EAn50—A )b
VAT AHHRMT B — ERAADEHL, SQL O3 S5 RDML fEf**** ~ D%
#1, KA MEBABOEBTH 5.

4)  H—s3 AP — ¥ AP 13—V B Y 2 — U HERR L7 RDML 545 2 24T
L, EBIZF—FR—ADT 7 XARTIEY2a—VTdHb, Elcu—ANV
DBMS 5 RE N7z T — « a—FD SQL 2 —FADEHHITI.

3.2.2 ®Va-IHDO1>9T7x—A

1) 22— T Tz —Reereer ARDA VAT ARZBWTI, 2—¥»HrosDxL b
Ye#4 Y MIINTAP-DDB DA TH B, 77— R—RINT 2EKIZ, £hds
FIRBEELTw Az b5Y, $ T INTAP-DDBICA S, 7z, 21—
PADY ¥ —> b DDB 2EHL TiThbh 3, ZDHEA VI 7 2—ATE2
—HREDOL—/VA M7 EIT.

2) IIAT VAT T 2R INTAP-DDB 12 & 2T, 38/ —F~D7
7 ALY NTES, 2—FOEREI ATV MNIETDOA I 7 =
— 2 TH3, ZOELEXINTAP-DDB 3, 7547 Y bBRERT—FR—ART7
ERAERTIDICHERER GER/ —FOBMT -2, 2—¥hrsE5xohik
SQL X/ F AT D87y v 7 RV R) 25| &ET, —F, ER7T—F—A-
T2 RABRT LI2BERE, T4 YF 7 2—ARBLT2I74T7 Y bhofER
NRE&NS,

3) RSAA V77 2—R (247 M «-eeee INTAP-DDB iz k>, u—%#
We ) —RADT 7 A L¥MENEE, RSACHEZ2ET DO Y 7 x

¢ Y SAEEANS SQL XD R A MEKAIR, TRT: H Tk s nw, ok 2, SELECT * FROM TABLE1
WHERE COL1=VAR1 AND COL2=VAR2 t\»3 SQL X %% 3 54412, SELECT * FROM TABLE1 WHERE
COLl1=: HAND COL2=: H ¥ W3 EBERLZIAIEL S22,
*s  Abstract Syntax Notation 1 OB, HOWRFRERAMRRZ YR 7 AMT, F—20PD £ D %7 LOOFREA,
¢ A=V LEERZREAA MEROBROAKFEN, Y-V L ERHICRFA MEROHOLMERENTL B, 20X
S HERBBSLBELERS,
sees SOLWHHALIV L —YaF e F—FR—ARESE
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—2TH3. Ot % INTAP-DDB i3, ACOB (ASCII COBOL) ® ENTER
MASM*4 ¥ 7z —A LRIUA ¥ 7 =—AT RSA CHIHZET.

—F, Q=N s F—=FR—R « TIXAWET LIFHER, ZOI¥F 7=
— 2% EUTRSA o fEREE NS,

4) RDAUIFA Y37 x—RA (72747 D e 759 A4T7 Y hea—Fhobd
Esky, EEHPTERSRTW Sy — Y ABIZE#L RDAUIF k2h 5 28
k7%, &7 RDAUIF » 520 WM o7ch —EADERITHRE 7 74T ¥ be2—
PIZEA T 5,

5) FoV¥rvaveavY R eAYITa—A (7747 e s/
—RETORBO NIy P AV FBIUPR =Ny 7 2HERT 572D,
254 FYIMNIA/—FRDAT =PI TR, a3y ML TR, BIU
Qe oty 7 ETERC Y — N L TA T — Y > FARER, 2 3 v MLEEK,
BrUo—iony 2 BER/mTEA 2 & 2 Tikk sk, UDSCE,
2— R (SE 7975 A4 50 COMMIT ® ROLLBACK O%1{T) 8L U
25 AkE) (UDS (Universal Data System) OWEEIZRALV v K« @=L ¥y
7) CRELZAIY NERBBWRT— ANy JERERA VI T2 —A%E
LTZI47 Y ML, S/ — RISBAIT %, &7, o8/ —FBU22
Ty b, gy 7 ORRERA VI Tz —AEBLTRIRY, 2747~
b o 2—FIZBHIT 3.

6) RSAA V¥ 7 z—RA (=] - PN E Y a— I & o TERS L
RDML {84 5 EFL, F—FIR—AETILATERDODA VI 7 2—ATH
3. 204 vF 7 z—AEEED ACOB/RSA D4 ¥ 7 2—ALALHDOT
»5,

7) RDAUIF A > % 7 = — R (=23 --eee 7547 Ml SEREFEENTER
Zu kAN s F—EREF—NATETAELHICEBL, TORTHERE2 7
ATV ERNEETREDDA VI 7 2—ATHS, HLOBFE, BEINTER
H#—ERiX RDML {84z~ v By sh, ERORSAA ¥ I 72— A (=¥
) 2BBLTTF—FIR—A%RTILAT S,

8) FIvHIvayveavwYR e VI T z—RA (F—s¥) oo sk —rHET
OREOENRTII Y P AV B LI Ta— Nty 7 2RBRTH01C, Y-V
B —ROAF—Y v 78TH, 23y MUBKTH, BXUa—VNy75%T
BRIz 754 7Y PECRILTAT =Y /% TEA, 23y bVRTEA, BLUD
— Ny ZEER/ZTEMEH S TR 55w, UDSC IRy AT AE
(UDS OIERIIZ AL Y Rem—8y 7)Y CREL T =Ny JBREERA ¥
72— RAEBLTYH—/Vs TV 2—NITEL, S8/ — BT S, £,
B —RicBF2aIvE, =Ny 7ORRERL V57 2 —ARELT
ZUEY, Y—ove 2-VIEHT 5.

* ACOB t»» 6D EEAOHMEETREEDOA VI 7 2 — A,
o EHREREPRET 5D ONHE,
s B FREOT—Aty 7 DBERT-Ay 7 REEREML, b — FEBIOBERETEOEHT.
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Table 3 Mapping example of the RDML to RDA services/RDA services to RDML

<RDML % R¥—EAADT Y EXI>
TABl itu—A N/ —FIZEEL, TABZREAH/ —FEFETHLDLT S,

BEGIN THREAD FOR UDSSRC UPDATE(DEFERRED) ;
SELECT * FROM TAB1;

DECLARE C1 CURSOR FOR SELECT * FROM TAB2 ; TP-BeginDialogue-req
R-BeginDialogue-req
R-Open-req
TP-BeginTransaction-req
R-ExecuteDBL-req

FETCH C1: R-ExecuteDBL-req
TP-Commit-req
IT ;
COMMIT { TP-Done-req
END THREAD R-Close-req
RDASTERM R-EndDialogue-req

<R #—ERA»S RDML "Dy 7>
RDML ARy ¥y 7 &3 RY—EA/TP ¥ —ERELUTOHEY TH 5.

R-Open-ind BEGIN THREAD
R-ExecuteDBL-ind RDML COMMAND
TP-Commit-ind COMMIT
TP-Rollback-ind ROLLBACK
R-Close-ind END THREAD

RDASTERM i3, RDA #4707 2R T 20 7) 374 7T, AT EDDIFia KL,

HEIz 2 —FOER, RDAVY—ERABLIUV TP —ERAALDLIIZ7Y
By 7ENTu IOV TIREIERT.

4. BE£ETOY 7 MERROMER '
4.1 [AFOISLENDA 97 —RIZHTHMER
RDA 4 —ERICIREELERY—ERNTAIHHFELTVE, ENHDHEEZE
DEICHET 2D, TDFAIBLATHIHEP T LD 5T RDA 2RE
T3 ECOEBELMEL RS, 22 TR, RDA ¥y —EA0HTHR S HERFESE
LEZ 5N BHIRETHT —F R—AFE S —EA (R-ExecuteDBL) 2flice D,
FOY—ER « 87 X FEOREFEIZEL, FRORKGEORIEEMETT 2.
R-ExecuteDBL O —E R /8T X RXPUITORY THB (7734 F7 ¥ b 87—
R—ZBEERERTAREREL 2T NIERSBWIIZATDAH),

OperationID :RDA #—E R 2—BIZT 5 20 OBAIF
data ResourceHandle EHT AT I R—=AE—BIT I DOBIF
SQLDBLStatement ETT 3 SQL X

SQLDBLArgumentSpecification BB RS



100 (100)

SQLDBLResultSpecification TREROBERE
dBLArguments D B|BOEEHE: (singleArg/multiArg EiR)

- singleArgument : SQL X %R UB ¥ % FB\> T repetition
repetitionCount Count TIEE L EXGRDEL THEITT S
SQLDBLArgumentValues BI¥E

» multiArgument : SQL 3% list of SQLDBLArgumentValues T8
list of SQLDBLArgumentValues €L 7313 Y R + OBEKEZT, FlagoEEE

2 TETT 5.

D3 b kL ICHEE 2 32D, singleArgument & multiArgument DEIEEHE,
rdeQOM@Rﬁﬁ%@Zﬁ?%%.&E&é,@@ﬂiﬂyml—ﬁﬂ6ﬁé
Nz, RDA YR T7 AN—BERBEES LD, THEOKHNL, ZO=ZD20D/¥7
A Z R T RDA BRELEZFRIERSRVWAITIATITHEDSH ThHb, 7
£« Y2 F AT BT IE singleArgument D A{HA L, repetitionCount i3, FETCH
i@%ﬁﬁum@,%h%%@SQLi@%éﬂl@,tmﬁ%bﬁ%@ﬁ%mﬁfn
77A@6%ﬁT5i5&%§%ﬁok.b#b,:nﬁm%fufﬁADﬁﬁﬁ%
%L<ﬁ&5%§?%0,%@70y7b®%§ﬁﬁtbfuﬁﬁféﬁw.

TS DIF AFIERDA YRTF LDNT 3 =RV ARPPDIERRNNTAIT
%O,%@7uf7bKﬁmfﬁ@&ﬁ@kb@%ﬁ&UVv7ﬁ%¥?bé.Wﬁ
wBLWCEARZO Yy JRETETTD.

4.2 RDA AT LY LTOFER

2 s OB REEOBEEE ¥ 5RO b TH S, RDAY—ERAEVIHE
ﬁ?&é&,%@#—EZB;U%ﬁ%ﬁﬂ@f—ﬁ&—xﬁﬁﬁ—ﬁxﬁiﬁﬁt
&ofw%.it,@&%—NﬁmbtéfvFﬂv7®ﬁ%tﬁ%twat&%b
%ﬁénfw&w.::Tﬂ%ﬁ@%ﬁ@%ﬁ@%gﬁ%ﬁﬂb,M%ﬁbétﬂ%
SN EECEL TR ZOEERER BBV TRHNT 5.

1) HEY—E R 2OV —E AR, TTRERTHORDAY—EREF ¥~
X (R-Cancel) 75, H VIR FOETREEHWEDE S (R-Status) 72
DHF—EATHS. D> b R-Cancel CBLTIZ, ¥+ L VOXMNREL DY —
E 228, BT Lo TV AKED RDA F—EADHTH 5729, TDOREME
mﬁﬁf%%.&E&E,~$m1—fﬁ#yytwbkmb®u@&®RDA%
—ERTERL, F—FR—REZHLTFolRASDORETHY, ITHEX
ﬁ?étbmuSQL?n—»nv7&%%?&&+ﬁf%é@6?ba.~ﬁ
@ R-Status 2B L T b R-Cancel & FDOEED 5> (2 —F2RIY % WIERRIE
%awRDA&—EX®X?—5zTu&<,Eﬁﬁ%ﬁbtf—y&—xmﬂ
DAF—5 A THBIT), £OEMECREMSD S, BoTWwS 25, ERE
BERHY ) — FOETRAEE=F THROIERATETHZ LR 20 Al
nEwy, 35 ThH37% 6 RDAY—EROEFREZT TREE AL F=FR=
2+ YRFAHNTOATF—F R (k2 EF2—hTH2%) bbrdsrthild
BEELT2 TRV,

INTAP tBWTH, 2hdDH—EAQPERCEL CREMOERNE < (&
iz v YR VOB RIS 2 ENE V), BROEEBN TRAEN 2
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S5TWw3, LikztioT, Uy 7 MicBHLTH INs OBEERHEET 2 L

BrweEL5,

2) EEETDBL ¥ —E R DY —ERIZ, Ho5HUHEED SQL X & ¥ —
2NNz E5% LT B % (R-DefineDBL), & £ 4 5 % @ SQL XDO#EAIF & SQL DX
T LB B0k 268 LT 5 (R-InvokeDBL) % — E X T, BEEOHIR(E
B SQL kST 2 REH W) LY —NETOMERE (b 51 U —
TSQL X% AV Y4 ML TBL I EeNTES) PHHELTWS, LaL
RS, CHHEDF—ERRLE,

D HEOSQL X —20BHFOb 7oy —Y v L LTEFRTHILH
TEREWLIY, ISRk 5,

@ BEMEAHROT—FR—ADFEAEKT T2 & (R-Close), SQL XDEFHb
ERENTLED RORYLICHIET 2 & 5 RAPEUEIHERTE 21 REEMT
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The Repository of the Integrated Development Environment Support System
(IDES) '

® B #

B ¥ 27 LEAFE IDES (Integrated Development Environment support System)
i3, YATLAMFBOLEEYEGEREEENL TIHERXE AT LTH 2.

AFE T2 IDES OEBL B> TWB VRS M)V KEREHT, TDT—FETNVDE LT,
HEE, FEB LY EY M) IEESNS IDES 7 — 2 OSSOV TERIET 3.

ZDVRY MY OF - FIVREERBEBEE T VR, BBEOL 7Y =2 MERT
—FR—RATD 7 5 ADREEL, BHEOHABEEE bHIALTWE, Zhicky, dHEz7
— I EEBRZ B HLREOE WY RKY P Y Lo Tw3,

IDES Tiz DY HY F UBRERFIAL, Y AT ARG T —2 2#EML THERL BEL T
BE, HRBFELIBOLDCHAL T3, HRFEEXET 2 Y -V EAKOHOLIE
BEN YRS PV TF—FRANET I, ZOEENFHAZ O o7,

Abstract The Integrated Development Environment support System (IDES) is a software development
support system designed to help increase the productivity and quality of systems development efforts.
Addressing the repository, the base of IDES, this report gives an account of how its data model is built,
what functions it provides, what is to be done for implementation, and how IDES data stored in the
repository are structured.

Based on the entity relationship model for its data model, the repository of IDES has made available
such functions as hierarchical classification and attributive inheritance as seen in the object-oriented
database in recent years, thus making it capable of manipulating more complex data structure, and
making it higher in expandability as well as more flexible in the changing of the data schema during
systems designing and implementation.

With the help of its repository functionality, IDES serves to develop systems by using systems design
data already structured, accumulated and laid out in order. The entry, as input, of structured repository
data of high transparency also makes it easier to create all sorts of tools which support systems

development.
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RDIP for General-purpose Information Retrieval Systems
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RDIP (Relational Dynamic database Interface Package) i%, EH#R Y AT AKCKD S
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Abstract The information processing system must be so built as to provide valuable information in

1.

response to a variety of changing user requirements. The fulfillment of such needs requires the
construction of an information retrieval system which is flexible in structure, excellent in expandability
and versatile in information processing functionality. However, a general-purpose information retrieval
system of this nature is not easy to develop independently, to urge end users to adopt, and to continue
maintaining.

The Relational Dynamic database Interface Package (RDIP) has been developed as a middle software
product aimed at creating a general-purpose information retrieval system in fewer hours so as to meet
the above-stated requirements, and at supporting the most efficient use of it with the help of a wide
range of functions available.

This paper describes one RDIP-supported function after another according to the process from the

construction of an information database to the utilization of information.
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Abstract This paper describes the semantic path optimization in query language, which is regrarded as
becoming essential for an object-oriented database management system (ODBMS). Studies of query
optimization technique have been done, for the most part, in parallel with those of the relational
database. However, extended semantic representations involving classes, class hierarchies and relation-
ships are supported in the object-oriented database, and additionally available is the encapsulating
capability which allows object behavior to be defined together with object structure. What is required

for ODBMS query optimization is to generate an optimal access path without losing structural and
behavioral semantics.

Taking, as an instance, the query optimization implemented in the semantic information manager
(SIM), the author intends to discuss one of the most sophisticated semantic path optimization tech-
niques and also one of the ways to solve object equability (needed by the object-oriented database) with
the help of query structural optimization. In the end, some mention is made of problems left unsolved

yet regarding ODBMS query optimization.
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Fig.3 Schema graph of generalization
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Fig.4 Simple schema graph of generalization
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Abstract Amid the on-going general tendency to create data processing-oriented systems at financial

1.

institutions, one of the greatest user interests has been how much flexibility and productivity those
systems provide. The compny A has developed its own sales activity support system positioned as a data
processing-oriented system.

As its core database system, this sales activity support system has adopted the semantic database for
UNISYS A-series products, called the Semantic Information Manager (SIM). The use of SIM has made
it possible to build a thoroughly data-oriented system and to create/recreate a highly productive system.

Focusing on the inquiry subsystem and updating subsystem both implemented in the sales activity
support system, this paper emphasize the effectiveness of the semantic database ; that is, the use of SIM
has led to a successful development of the updating subsystem without using a programming language
for process description and also of the inquiry subsystem whereby any data required for transactions
handling which occurs at any moment can always be made available to end-users through inquiry

according to their needs.
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Fig.5 Process flow of inquiry subsystem
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