
Contents 

SESSION 1: Scientific Databases 

hia.mging Derived Data in the Caca Scientific DnhlS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Nabil I. Ha&em, Ii-c Qiu, illichclfl Geunerf and Matthew Ward . 
USA 

Algebra.ic Optimiza.tion of Computat.ions ovc~’ Scientific Da,tahases . . . , , . . . . . . . . . . . . . . . . . . . . 13 
Richard TVol~~G.ezuic~ Ed Goctz Grcr.efe 
IJSA 

Tioga: Providing Da.ta hIanagemcnt Support for Scientific Visualimtion Applications . . . . . . 25 

Alichnel Stonfbrcd-fr, Jolly C’hcrr, Xobuko ni~th~~n, Caroline Pnzson. and Jian,g Wu 
USA 

SESSION 2: Object-Oriented Databases 

An Object Dataa, hiodel wit,11 Roles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . 39 
A. Albnno, R. Bergclmini, 6’. Ghclli nnd R. Owirri 

ITALY 

A hIode of Metllods Access Autllorizat,ion in Object,-Oriented Da.ta.ha.ses . . . . . . . . . . . . . . . . . . 52 
N,urith Gal-Oz, El~ud Cl’udrs and Edunrdo 8. Fernnndez 
ISRAEL and 1fSi1 

Versions of Simple and Composik Ol~jccts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62 
G. T&ens, C. Ou.~t~lnl~ dud .\I. F. C‘olirrns 
FRANCE 

XIII 



SESSION 3: Application of Database Technology 

Querying and lJpdating the File . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73 

Serge Abiteboul, Sophie C&et and Tova Afilo 
FRANCE 

Declustering Objects for Visua.liza.tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . 85 
Ling Tony Chen and Doron Rotem 
USA 

The Rufus System: Information Organization for Semi-Structured Data . . . . . . . . . . . . . . . . . . . . 97 
I<. Sheens, A. Luniewski, P. Schwar~, J. Stnmos and J. Thomas 
USA 

SESSION 4: Heterogeneous and Distributed Systems 

Managing Semantic Hcterogencity with Production Rules and Persistent Queues . . . . . . . . . . 108 
Stefano Ceri and Jennifer IVidom 
ITALY an.d USA 

The Use of Informa.tion Calxcity in Schema Integra.tion and Translation . . . . . . . . . . . . . . . . . . 120 
R. J. Miller, Y. E. Ioannidis mcl R. Rnrncll.,~lishnan 
USA 

Specifying and Enforcing Intertask Dcpendcncies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 134 
Pa,ul C. Attie, Munindar P. Sil,yh, Amit Sheth am1 Mart4 Rusinkiewicz 
USA 

SESSION 5: Knowledge Bases and Deductive Databases 

Integrity Constraint and Rule ~laintenancr~ in Tcn1pora.l Deductive Knowledge Bases . . . . . . 146 
Dimitris Plelousakis 
CANADA 

Coral++: Adding Object-Orientation to a Logic Da.t.abase Langua.ge . . . . . . . . . . . . . . . . . . . . . 1.58 

Dives11 Srivastava, Ragh u Ranlnkr-i.4 rlarr. Pratjeen Seshad~i and S. Sudarshan 
USA 

Queries Independent. of Ilptlatcs . . . . . . . . . . , . , . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . 171 
Alon Y. Levy and Y~hoahun Sogi,rj 
USA and ISRAEL 

XIV 



SESSION 6: Parallelism and Distribution 

Analysis of D~‘namic I,oad 13alallc-ing Strakgies for Pardlel Shxecl Nothing Data.base 
Systems 

Performance of Cat.alog ~lanagement Scllen~cs for Running Access Modules in a Locally 
Distributed Da.ta.basc System 

Eui I\-yeong Iong 
h’OREA 

Implement,ation and l’dormancc l?valua.tion of a. Pa.rallel Transitive Closure Algorithm 
on PRISMA/DII 

Ala,ubce A. IV. IIoufsr~cc~ , A nrrit(l 3’. ll’ilsd~ut nrld Jan Flokstm 
The NETIIERLA~YI~S 

SESSION 7: Industrial Session 

STDL - A Portable Langllagct for Transaction Processing . . . . : . . . . . . . . . . . . . . . . . . . . . . . . 
Philip A. Bernstcir,, Prr 0. C;yllslr-om and Tom TVimherg 
l[SA 

NCR. I3700 - T11c Nest-Generation Industrial Dat.a.l>ase Comput.er . . . . . . . . . . . . . . . . . . . . . 
Andrew IVitX:o udi, F(lipe (.‘(I ri/io (I 11d Pcklia ICostamna 
[ISA 

Collections of Ol,jcct,s in SQL:3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
David Beech 
lJSA 

SESSION 8: Database Techniques 

Universa.lity of Serial llistograms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
I’annis E. Ioonuidis 
USA 

182 

206 

218 

230 

244 

256 

Viewers: A Dat,a.-Ubrltl :2nalogucJ of Procdurc Calls . . . . . . . . . . . , , . . . . . . . . . . . . . . . . . . . . . . . . 268 
ICazirrtierz Subictn. Flor*irru ;\!a flhc.~. .Joclchim TV. Schmidt, Andreas Rudlo$ and In- 
grid TVetzel 

GERI~IAN~ 



Towards a Formal Approach for Ohjcct l>atahase Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
P. Poncelet, M. Teisseim, R. (‘icchclfi crud L. Ldhnl 
FRR NCE 

SESSION 9: Database Applications 

Searching Large Lexicons for PartialI\- Specifietl Terms using Compressed Inverted Files 
Justin ZobeE, AlistcIir iI fl f o a and ROII Sncks- Dmis 
AUSTRALIA 

Managing Temporal Finaacia.1 Data in an Extensible Database . . . . . . . . . . . . . . . . . . . . . . . 

Raked Chandra nnd A rie Segw 
USA 

Hamming Filter: A Dynamic Signature File Organization for Para,llel Stores . . . . . . . . . . 
Pave1 Zezula, Paolo Ciaccin Ned PnoIo Tibrrio 
CZECH REPUBL ICI and IT.,1 L I’ 

SESSION 10: Memory Management 

Managing Memory to Meet Rlult.iclass Workload Response Time Go& 
Kurt P. Brown, Michael J. (‘mey and Miron Limy 
USA 

Ada.ptive Database Buffer Allocat ioll Using Qaery Feetll>a.ck . . . . . . . . . . 
ChungMin Melvin Chen (lnd i\‘icholas tloussopoulos 
USA 

Dynamic Memory Allocat~ion for Rlult,iplc-Query Workloads . . . . . . . . . . 
Manish hlehta and David J. DC IV’itt 
USA 

SESSION 11: Recovery and Backup 

A Cost-Effective Rfctllotl for I’ro\4tliug Improved Data Availability 
Restart R.ecovery a.fter a Failure 

C. ho h a 12 

USA 

. . 

. . . . 

. . . , 

. . . . 

. . . . 

278 

290 

302 

314 

.................. 328 

................... 342 

.................. 354 

During DBMS. . . . 3GS 

XVI 



Lsploiting A History Da,tabaw for Ik~ckup , . . . . . . . . . . . . . . . . . . . ..*..*..................... 380 
Da~1i.d Lo,met and Betty Strl~bcrg 
liSA 

Recovering from hlain-hlcmory Lapses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 391 
II. V. Jagndish, Avi Silbersch~ltz and S. Sudarshan 
USA 

SESSION 12: Database Programming Languages 

Da.ta Sharing Analysis for a Database Programming Language via Abstract Interpretation.. . . 405 
Giuseppe Amnto, Poscn C:icrwj.olti and Gicrnrzi hlainetto 
ITALY 

A Doma,in-theoretic Approach to Integra.ting Functional and Logic Database La.nguages . . . . 416 
Alexandra Poulovnrsili.~ crnd C’wol Swill 
UK 

Upda,te Logging for Persistent Progra.mming Langwges: A Comparative Performance. . . . 429 
Evaluation 

Anthony L. Hosking, Eric I+‘. Brown and J. Eliot B. hfoss 
USA 

SESSION 13: Active Databases 

On Implementing a Language for Specifying Active Database Execution Models . . . . . . . . . . . 441 
Shah.ram Ghnndeha~~i~~rlch, Richnrd /lull, Dean Jacobs, Jaime Castillo, hlartha Escobar- 
hloln’no, Shih-Ilui L’u, .J,u II/~ cli I, 110, Chill Tsnng wd Gang Zhou 
USA 

An Ada.ptive Algorithm for Incrclwntal Evalwtion of Production Rules in Da.ta.bases . . . . . 455 
Fransoise Fabrct, htireillr 12cgnirr (IlId Eric Simon 
FM NCE 

An Active Object,-Orient,cd Dat.aba.se: A hfnlt,i-Pa.radigm Approach to Constraint Man-. . . . 467 
agement 

Hiroshi Ishiknwa and Iicrx~ni Iiulotcl 
JA PAN 

XVII 



SESSION 14: Parallel Query Opthization 

Multi-Join Optimization for Symmetric \lult.iprocessors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 479 
E,ugene J. SheXrita, Honesty C. Ibung and I~7iul~,-Lee Tan 
USA and SINGA PORE 

On the Effectiveness of Optimization Searcll Strategies for Parallel Execution Spaces . . . . . . 493 
Rosana S. G. Lnnzclotte. Putl’ick I’(11duriez and Aloham.ed Zai’t 
FRAh’CE nnd BRAZIL 

Applying Hash Filters to Improving the Execution of Bushy Trees . . . . . . . . . . . . . . . . . . . . . . . . 505 
Ming-Syzn. Chen,, IIui.-I lisiao and Philip S. Yu 
USA 

SESSION 15: Query Optimization 

Control of an Extensible Query Opt,imizer: A Pla.nning-Based Approa.ch . . . . . . . . . . . . . . . . . . 517 
Gail Alitchell, Umeshwnr Dcrycrl clnd Stcwley B. Zdonik 
USA 

Query Optimization in the Presence of Foreign Functions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,529 
Surajit Chnudh uri nrld I\*yu.wok Shim 
USA 

A Blackboard Architecture for Query Optinlization in Object Bases . . . . . . . . . . . . . . . . . . . 
Alfons Kernper, Gwido ,410erkoffe (11~1 Iilnus Pcithner 
GERAlANY 

SESSION 16: Pot-Pourri 

A Plan-Operator Concept, for ClicnbBased I<nowlcdge Processing . . . . . . . . . . . . . . . . . . . . 
J. Thomas and S. De~loch 
GERMANY 

Toward Practical Constraint Databases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Alexander Brodsky, Jo:wn .Jc~flar and Alichnel J. Mclher 
USA 

Combining Theory and Practice in Integrit’y Control: A Deckative Approach to the 

Specification of a Transaction filotlifica.tion Subsystem 
Paul W. P. J. Grefen 
The NETHER LANDS 

567 

XVIII 



SESSION 17: Disk Systems 

I!cxnding a Set. of Disk Pages . . . . . . . . . . . . . . . . . . . . . . . . , . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 592 

Bernhard Seeger, Per-.dke Lnrsou nnd RoTt h/cFdyen 
C:ERi\l,41Zrk’ (LIZ~ C,-t iY,t D,,I 

Disk hlirroring with Alterna.ting Dcf~~tl I!pdates . . . . . . (prize paper) . . . . . . . . . . . . . . . . . . . . 604 
C%ristos A. Polyzois, . -1 n~~pwm Bhitle and D&e1 hf. Dins 
IYSA 

Memory-Adaptive Esternal Sorting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618 

Ilu~eeHwn Pang. hlichucl J. Clnwy and hliron Livny 
USA 

SESSION 18: Transaction Management 

A New Presumed Commit, Opt,inliza.t.ion for Two Pha.se Commit . . . . . . . . . . . . . . . . . . . . . . . . . . 630 
Butler Lampson ctnd Dwirl Loulet 
USA 

Local Disk Caching for Clknt-Scr\:er Database Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641 
hlichael J. I;i~~t~klin, hIicl,acl d. Carey and iIliro~~ L~II~Y 
USA 

Key Ra.nge Locking Strat,c$cs for Improved Concurrency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 655 
David B. Lomet 
USA 

Invited Talks 665 

Predictions and Challcngcs for Database Systems in the Yea.r 2000 . . . . . . . . . . . . . . . . , . . . . . . . 667 
Patricia G. Selirrger 

Object-Oriented Datahasca Systcnls: Promises, Reality, and Future . . . . . . . . . . . . . . . . . . . . . . , . 676 
IVon Kim 
lJniSQL lnc, lTSA 

XIX 



DBRIS Research a,t a Crossroads: The Vienna Update . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 685 
nfichael Stonebraker, Rakes11 Agrawal, lJme.shwar Dayal, Erich J. Neuhold and A ndrcns 
Reuter 

Object Database Morphology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69.3 
Franqois Ban.cilhon 
02 Technology, FRANCE 

Panels 

Database Research Strakgies of Funding Agencies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 697 

Chair: Keith C. Jcflery 
Rutherford Appleton Laboratory, IJI< 

Mobile Computing: Futile Research Area or I3la.d Hole? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 699 

Chair: Henry F. I\‘orth, Panasonic Technologies Inc. and Tom.asz Imielinski, Rutgws 
University, IJSA 

The Voice of the C:ust.omer: Innovative and TJseful Resea.rch Directions . . . . . . . . . . . . . . . . . . . 701 
Chair: Stuart E. Madnick 
Massachusetts Institute of Technology, lJS.4 

A Practical Issue Concerning Very Large Data l3a.w~: The Need for Query Governors . . . . . . . . 705 

Gerald Cohen 
USA 

Problems/Challenges Facing Indust,ry Dat,a Base IJsers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 707 

Kevin Fikgemld 
UK 

The Need for Dab Qua1it.y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 709 

Blake Patlerson 
USA 

Dat.abase Requirements of lino~~l~~dge-bnsc~tl Production Scheduling and Control: a CTM Pmym-t.ive 710 

Ulf Schreier 
Germany 

xx 


