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TTA Worfnn(io;i Databases

Chairperson: H. S. Lim (Singapore)

Database Portals — A New Application Program Interface
M.R. Stonebraker, L.A. Rowe (USA)

2 A Personal Data Manager
P. Lyngbaek, D. Mcl.eod (USA)

3 Query Processing on Personal Computers — A Pragmatic Approach

R. Krishnamurthy, S.P. Morgan (USA)
(Short Paper)

4. Ski: A Semantics Knowledgeable User interface
R. King, S. Melville (USA}
{Short Paper)

(1) This paper describes the design and‘proposes an
implementation for a new application program
interface to a database management system. Pro-
grams which browse through a database making
ad-hoc updates are not well served by conven-
tional embeddings of DBMS commands in pro-
gramming languages. A new embedding is sug-
gested which overcomes all deficiencies. This con-
struct, called a portal, allows a program to
request a collection of tuples at once and sup-
ports novel concurrency control schemes.

(2) The Personal Data Manager (PDM) is a simple
database _system for_ _personal computers. PDM is
infended to provide persona] information management
capabilities for the large class of personal computer
users who are not computer experts, and who have no
programming experience. PDM simply attempts to
make a personal computer serve as an extension of its
user’s memory. PDM is based on a simple conceptual
database model that includes high-level semantic
modeling constructs, such as objects, object kinds
(types), attributes, and object frames. A prescriptive
user interface allows the contents of the database and
the structure on the information in the database to be
changed dynamically. A working kind is a run-time
collection of database objects defined via the user-
interface; working kinds can be interactively restricted
and expanded and made part of the permanent
database. This paper discusses the design of the
Personal Data Manager, including the = conceptual
information model, the user interface, and a prototype
implementation. )

C 5) A large class of relational database update transactions is
investigated with Jespect to equivalence and optimization.
Several basic results are obtained. It is shown that transaction
equivalence can be decided in polynomial time. A number of
optimality criteria for transactions are then proposed, as well as
two normal forms. Polynomial algorithms for transaction optimi-
zation and normalization are exhibited. Also, an intuitively
appealing system of axioms for proving transaction equivalence is
introduced. Finally, a simple, natural subclass of transactions,
called 2-acyclic, is shown to have particularly desirable proper-
ties.

(’]) ABSTRACT: Two major abstract data manipulation

models, the relational calculus and relational
algebra, were proposed in relation to Rela-
tional Model. However, these are known to be
not powerful enough for dealing with advanced
applications that require various complicated
operations  in various value sets. Also it is
known that these are not suitable for describ-
ing traditional data processing applications.
In this paper two extensions of the alpha ex-
pression, a pair of a relational calculus and
a target list, are proposed. One is a exten-
sion that enables us to use various operators
(including aggregate operators) in various
value set in défining the relational calculus
and target list. The second extension is in-
troduction of imaginary tuples that enables us
easy description and effective implementation
of traditional data processing applications.

(8) A set of n tuples in a relatfon of a
relatlonal database design is tested upon
the constraints of the join dependency.
Some constraint equalities are found to
be redundant. To remove this superflufty,
the universe of attibutes is partitioned
into n disjoint sets and a mew notation
of join dependency 1s introduced. The
checking time in each run of n tuples is
significantly reduced by a factor of
(n~1)/2 when n > 3. The result of less
costly constraints checking {s of great
importance for a large number of tuples in
a relation.

C2A: Database Design
Chairperson : A. Albano (Italy)

Datadict — A Data Analysis and Logical Database Design Tool
T. J. Tan, Tan Kah Poh, A.M. Goh {Singapore)

10 Reiationship Merging for Schema integration

S. B, Navathe, T. Sashidhar, R. Elmasri (USA)

]A Temporal Framework for Database Specification and Verification
C. H. Kung (Norway)

C1B: Database Theory 1
Chairperson : N. Goodman (U.S.A.)

5' Dependency Satisfaction in Databases with Incomplete Information

G. Grahne (Finland)

6 Transactions-in Relational Databases (Preliminary Report)
S. Abiteboul, V. Vianu (USA)
A Data Manipulation Mode!
I. Kobayashi (Japan)

5’ A Less Costly Constraints Checkmg for Join Dependency
K n (Singapore)

— An Extension of the Alpha Expression

(52)Abstract. wo of the major problems raised by
information incompleteness in databases are how
to evaluate queries and how to take data depen-
dencies into account. We give a unified solution
of these two intermingled problems for the rela-
tional model. Formal criteria for the correct-
ness of the relational algebra and dependency
satisfaction are presented. We give a correct
redefinition of the complete relational algebra
and present a method, called a chase, for en-
forcing a set of functional and full join depen-
dencies on a relation with null-values of type
"value exists, but is presently unknown". This
novel chase can also be regarded as a generali-
zation of previously known chase methods. The
title of the paper reflects the emphasis of its
contribution.

(q ) The S&C/NCB Project Manager addresses a
system development methodology, which is
adapted from IBM's Business Systems
Planning, Yourdon's Structured Analysis
and Structured = Design, Infocom's
Information Engineering, and Jackson
Structured Programming. DATADICT is an
automated tool designed to support the
S&C/NCB Project Manager.

This article describes the data driven
approach adopted in our methodology and
how DATADICT 48 designed as a
documentation as well as an analytical -
and design  tool for Zogwal data
analysis and design.

(1 0) Merging of relationships among data is an
important activity in schema integration. The
latter can arise as integration of user views in
logical database design or as the creation of a
global schema from existing databases in a
distributed or centralized environment. During
the "view integration® phase -of design, separate
views of data held by different user groups are
integrated into a single conceptual schema for
the entire organization.. In this paper we use a
variant of the entity relationship model to
represent schemas or user views and discuss the




particular for the overall thmnghput, process

switching overhead and the _mfluence of

certain high traffic locks within ‘the DBMS,
C4A: Advanced Applications 1 )
Chairperson: V. Lum (W. Germany)

74 Characteristics of Scientific Databases
A. Shoshani, F. Olken, H. K, T. Wong (USA}

/6 Nested Transactions with Multiple Commit Points —
An Approach to the Structuring of Advanced
Database Applications
‘B. Walter (W. Germany)

177 Molecular Objects, Abstract Data Types and Data Models —
A Framework
D. S. Batory, A. P. Buchmann {USA, Mexico)

(75) The purpose of this paper is to examine the kinds of
data and usage ofvSEichiifir=imtabases and to identify
common characteristics among the different disciplines.
Most scientific databases do not use general purpose
database management s:ystgms (DBMSs). . The main rea-

problem of
different schemas.

integrating relationships from

Using three major criteria
for comparing relationships, we develop a
hierarchical comparison scheme, Each case
represented by the - terminal nodes of this
hierarchy is discussed separately and rules of
integration are developed. .The problem is dealt
with in a general sense so that the qualitative
discussion 1is applicable to several other
semantic data models. After a paper on object
class integration at COMPDEC 84, this work
constitutes our next step in the research on
schema integration,

(11) ABSTRACT: A database specification consists of
static and temporal constraints and a set . of
database operation descriptions. A database is
viewed as a dynamic object and a sequence of
database states constitutes an evolution of the
database. A formal method for verifying. database
specifications is proposed. The method checks if
the static constraints are consistent, analyses

the database operation descriptions with respect son is that they havc data structures and usage pat-
to the static constraints to ensure that each terns that cannot be easily accommodated by existing
operation can ever be executed, and finally, it DBMSs. It is the purpose of this paper to identify the
verifies that each permissible sequence of special database management needs of scientific data-
operations satisfies all the temporal . . .

constraints bases, and to point out directions for further research

C3A: Performance specifically oriented to these needs.

Chairperson : K. Lin (USA)

72 The Performance of Concurrency Control Algorithms for DBMSs
M. J. Carey, M.R. Stonebraker (USA)
7 Choice and Performance in Locking for Databases
Y.C. Tay, R. Suri (Singapore, USA)
74' Evaluating Multiple Server DBMS in General Purpose Operating
System Environments
T. Harder, P. Peinl (W. Germany)
(12) This paper describes a study of the performance of cen:

We discuss the different types of scientific data-
bases, and list the properties identified for them.
Examples applications are then analyzed with respect to
the types of data and their characteristics, and sum-
marized in two tables. Conclusions are drawn as to the
preferable data management methods needed in sup-
port of scientific databases.

gg)A new type of transactions for higher level appli-
cation programming in systems with databases is

tralized ~ concurrency control  algorithms.  An
algorithm-independent  simulation  framework was
developed in order to support comparative studies of
various concurrency control algorithms. We describe
this framework in detail and present performance
results which were obtained for what we believe 10 be a
representative cross-section of the many proposed -algo-
rithms. The basic algorithms studied include four lock-
ing algorithms. two timestamp "algorithms. and one
optimistic algoritim.- Also. we briefly summarize stu-
dies of several multiple version algorithms and several
hierarchical algorithms. We show that, in general,
locking algorithms provide the best performance.

introduced. These so-called 'nested transactions
with multiple commit points' support operations
over multiple applications either atomically, in-
dependent, or in a combination of both. Further-
more;, it is strictly distinguished between trans-
actions as units of work and transactions as a
part of so-called ‘commit.spheres' and ‘backout
spheres’', which provides more generality and
flexibility than existing models.

(/7]) Molecular objects occur frequently in CAD and engineering

(13)  lagdng is the most popular database concurrency control

elgorithm. There is a considerable ermnount of flexibility in the
implementation of lodking, and some of the choices entail
mt differences in performence. This peper addresses
th!eeofthenwstimpmtmtdmiws—thedniwofgtmulaﬂty
of locks, the choice of conflict-resolution technique, and the
choice of when to set locks — and their performance implica

applications. At higher levels of abstraction they are
treated as atomic units of data; at lower levels they are
defined in terms of a set of tuples possibly from different
relations,  System R's complex objects are examples of
molecular objects. :

In this paper, we present a framework for studying a gen-
eralized . concept of molecular objects. We show that
abstract data types unify this framework, which itself
encompasses some recent data modeling contributions by
researchers at IBM San Jose, Berkeley, Boeing, and Florida.
A programming language/data structure paradigm. is seen
as a way of developing and testing the power of logical data
models. A primary consequence of this paradigm is that
future DBMSs must handle at least four distinct types of
molecular objects: disjoint/non-disjoint and recursive/non-

recursive. No existing DBMS presently supports all these
types.

tions. W e will describe these three choices in tumn.

Several concepts and problems in the
(14) integration of a database management system C4B: Database Theory 2

(DBMS) into a general purpose operating system Chairperson: K. P. Tan (Singapore)

are investigated. In particular, isolation and f d Mapping of Database Schemes

access control, the cooperation between 18 f\?‘é;i’f\'f,'i‘%?gma ‘()Ir;'ale)

application and DBMS -processes as well as the - - .

synchronization of multiple DBMS processes are ]7cogjpre'h:/?s;¥i‘¢p(?:;ae‘i;’ to the Design of Relational Database Schemes

discussed. Basic solutions for the C. Beeri, M. Kife .

partitioning of DBMS functions to operating 20 Interval Queries on Object Histories

system processes are examined and two multiple S. Ginsberg, K. Tanaka (USA, Japan)

server DBMS solutions are evaluated by a 2] Line Graphs of Gamma-Acyclic Database Schemes and

detailed simulation model. Quantitative re— “* Its Recognition Algorithm

sglqs concerning the performance characte- Y-2. Zhu (China)

ristics of those solutions, are presented, in {Short Paper)
—8—




.-(1827

(1)

We investigate the problem of data-
ase equivalence which arises in database
design process. We introduce a graph
formalism for the treatment of this
problem. More precisely, we represent
Entity-Relationship schemes by a special
kind of graphs (called JFD-graphs) and we
give a simple and efficient algorithm for
testing the. equivalence of two schemes.
In addition, we present a set of
elementary operators (preserving equiva-
lence) for modifying an Entity-Relation-
ship scheme and we prove that all equiva-
lent schemes can be _-obtained - by
repeatedly applying such operators.
Finally, we propose a methodology for
mapping Entity-Relationship schemes
into both relational and network schemes.

_ We propose a new approach to the
design of relational database schemes. The
main features of the approach are: i

(a) A combination of the traditional
decomposition and synthesis
approaches, thus allowing the use of
both functional and muiltivalued
dependencies.

Separation of structural dependencies
relevant for the design process from
integrity constraints, ie., constraints
that do not bear any structural infor-
mation about the data and must there-
fore be discarded at the design stage.
This separation is supported by a sim-
ple syntactic test- filtering out non-
structural dependencies.

(b)

' sorter.

an interval search engine and.a two-way-merge
The slicing of these engines does not
cause excessive overheads. The decrease of the
slice length decreases the hardware complexity,
and increases the flexibility of the modules.
Therefore, it increases the feasibility of.the

VLSI implementation of these hardware modules.
(23$ABSTRACT3 This is a rrorosal for 3 new

data-structure called chained B-trees
(CB-trees). CB-trees  exhibit a
surerior access cost curve compared to
B-trees. Thew rprovide the same amount
of space wutilisation as B-trees and
are not anw more exrensive to build,.
In this rarer we define CB-trees and
study their rerformance vis_.a.vis
B-trees throush extensive simulation
studies. Simulations were done
through a novel technicue which allows
larde random trees to be simulated in
core.

(24)

ABSTRACT — This paper presents a new dynamic file
organization scheme based on hashing. The hash
functions used here, being defined by extended
hash indicator tables (EHITs), are both dynamic
and perfect. The allocated storage space can be
enlarged and shrunk without reorganizing the data
file., Simulation results show that the storage
utilization is approximately equal to 70% in an
experiment where the number of rehash functions
é=7, the size of a segment r=10, and the size of
the key set n varies from 1 to 1000. Since the
hash functions are perfect, the retrieval opera-
tion needs only one disk access.

C6A: Office Database Systems
Chairperson: A. Solvberg (Norway)

(¢) Automatic correction of schemes that
lack certain desirable properties.

(2 ) This extended abstract introduces the notion
of ‘'interval queries' on historical data for
objects (here, called 'object  histories') and
explores a certain closure property. As for

describing historical data for objects, we use
our mathematical model introduced in our earlier
paper. The major construct in the model 'is a
'computation-tuple sequence scheme' (abbreviated
CSS), which specifies the set of all possible
'valid' ' object histories for -the same type of
object. Interval queries are those queries which
return an interval (history) from a given object
history. We provide conditions under which an
interval query applied to object histories
described by one CSS yields, as its_answers, the
set of all object histories which can be
described by another CSS.

25‘ Development of a Multimedia Information System for an Office
Environment ’ -
S. Christodoulakis, J. Vanderbroek, J. Li, T. Li, S. Wan, W, Yang,
M. Papa, E. Bertino (Canada)

Z‘End User Access to Very Large Databases in an Automated

Office Workstation Environment
R. M. Tagg (UK)

27Linguistic Support for Office Modelling
W. Lamersdorf, G, Muller, J. W, Schmidt

(2%

(W. Germany)

) We describe an-giperimental NURIHIEA & infor.
Mmation-Systeni-for-an-bfficé-snvironmend~which is
being developed in the University of Toronto. Mul-
timedia messages are eomposed of text, image, vojce
and attribute information. We discuss issues related
to internal represedtation, pregentation and com-
munication with the outside world, content addressa-
bility in the various data types, user interface and
access methods. -

CBA: Efficient Search
Chairperson: A. Goh (Singapore)

29 Bit-sliced VLS| Algorithm for Search and Sort
Y. Tanaka (Japan)

23 Towards an Optimum Data Structure — CB-trees
T.V. Prabhakar, H.V. Sahasrabuddhe (India)

2 . A Dynamic Perfect Hash Function Defined by an Extended Hash
‘Indicator Table
W. P. Yang, M.W. Du (Taiwan)

(22)

(26)

For the high speed processing of databases, it is
fundamental to introduce various VLSI
architectures to the processing of basic
functions. Especially, sort and batch search
requires high speed modules. The VLSI algorithms
of them must make use of the time necessary for
the transfer of a large amount of data to and
from the modules. These modules should be
nonprogrammable in order to avoid serious
overheads. However, they should be able to
extend their capacity and wordlength by the
connection of them.

This paper solves the problem of how to extend
the wordlength of search and sort hardware
modules. It proposes bit-sliced architectures of

There is today a large gap between the access
facilities offered to users in a large
corporate database system and the concept of
"database" as offered in some of the
integrated multi-service software packages
now. appearing on the newer microcomputers,
Since these new micrcs may herald the arrival
of more automated office environments with.
intelligent workstations, it is important
that an improved concept of access to high=
volume corporate data is developed. This
paper examines likely user envircnmenits and
needs, and the software facilities needed to
support them. An architecture developed by
members of the British Cemputer Society's

End User Systems Group is introduced as a
potential framework for a solution to the
reguirement,

In our approach to office modelling we per-

(zv)ceive office procedures-as being based on complex

data object constructors that accept selected ob-
ject components (e.g., addresses, - dates,
text-fragments) and return office objects of com-
posite type (e.g., letters, forms, memos). ‘We
gain the semantic primitives required for object



construction, component selection, and type re- involve the end-users in resolving  the

cognition by generalizing the corresponding sol- : .

utions provided by conventional . record-based smbiguities n

database models. This leads us from the 'flat C7A: Query Processing

ftructures' of tradi‘tion]ﬂ dat‘fbasfe] mog]els to Chairperson: T. W. Ling (Singapore)

weourstvesstructures' allowing for flexible rep~ . . .

resentations of non-formatted and highly relattd 3l E?Sé‘::tgbx;;:g:::?soﬁxy)oqa' Algebra Operations

data objects as‘'required for advanced office mod- )

elling. 32 Extending the Algebraic Framework of Query Processing
TTCBB: Integrity and Views to Handle Outer Joins S

A. Rosenthal, D. Reiner (USA)

Chairperson : R. Reiter (Canada) 33 Processing Read-Only Queries Over Vi ith G
) o s
28 Constraints Equetions — Declarative Expression of Constraints with: D. Goldhirsch, L. Yevdwab (USA) lews with Generalisation
Automatic Enforcement " {Short Paper)

M. Morgenstern (USA) (3[) This paper present algoyithms for relational

2? Specification, Semantics and Enforcement of Dynamic Database algebra and set operations based on hashing.
Constraints Execution times are computed and performance is

. H-D. Ehrich, UW. Lipeck, M, Gogolla (W. Germany) compared to standard methods based on nested loop
30 A Relational Database View Update Translation Mechanism and sort-merge. The algorithms are intended for
Y. Masunaga (Japan) use on a monoprocessor computer with standard
(23) Constraint Equations provide a concise declarative language disks for data base storage. It is indicated
for expressing semantic constraints that require consistency however that hashing methods are well suited to

among several relations. Each constraint is independently multi processor or especially multi machine data-

base machines. The relational algebra operations
described in this paper are under implementation
in TECHRA (TECH84), a database system especially
designed to meet the needs of technical appli-
cations, 1like CAD systems, wutility maps, oil

specified in application based terms and provides a natural
extension to the limited semantics captured by typical
schemata. Automatic constraint enforcement is accomplished
by compilation of the Equations into executable routines,

according to the algorithms presented here. A prototype field exploration, etc.

system has shown the wabm.ty of this approach. TheEquatuons ( 39 ) A crucial part of relafional query optimizas
are more natural and perspicuous than the predicate calculus tion is the xeordezing-of-queryprogessi for
formulas into which they may be translated. The equivalent of more efficient query evaluation. The !L'Jreozdegring
both existential and universal quantifiers are expressible may be explicit or implicit. Our major goal in
directly in Constraint Equations. Algebraic rules for symbolic this paper is to describe manipulation rules for
manipulation of these Equations allow derivation of new queries that include outerjoins, and views or
Equations and their logical consequences from existing nested subqueries. By expressing ‘queries and
Equations. processing strategies in terms of relational

algebra, one can use the ordinary mechanisms of
query optimization and view substitution with a
minimum of disruption. We also briefly examine
aggregate - operators, universal quantifiers, and

(27) ABSTRACGT: In order to specify dynamic con-
straints, we present a simplified version of
temporal logic baséd on the temporal quantifiers
"always" and "somctime" as well as their bounded

versions "always..until" and "sometire..before". sorting.

We show that, in most practical cases, the houn- (33) ABSTRACT. The traditional Query Modification
ded temporal quantifiers can be expressed by ap~ approach to query processing is inappropriate
propriate formulas with unbounded temporal quan- for views involving generalization, We use a
tifiers. We then use special kinds of temporal combination of modification and materialization
forrelas as a language te specify dynamic con= for queries over such views. Furthermoxe, by
straints. The problem of enforcing such con- choosing modification or materialization as part
straints is then reduced to the problem of en- of global optimization, we permit more optimiza-
forcing dynamically'changing sets of two kinds tion than would be provided by a purely modify-
of static constraints, called universal and ex- - ing approach.

istertial coostraints. While wuniversal con- C8A: CAD/CAM Database Systems

strzints can be enforced strictly in principle, Chairperson: A. Buchmann (Mexico)

A Transaction Mechanism for Engineering Design
W. Kim, R. Lorie, D. McNabb, W. Plouffe {USA)

An Example of Knowledge-Based Query Processing in a
CAD/CAM DBMS
A. Rosenthal, S. Heiler, F. Manola (USA)

vivlation of existentizl constraints cannot be
detected in each case 2t the-earliest moment. We 34'
give a-sufficient criterion for detccting vicla=
tion of existential constraints. 435
(30) ABSTRACT: A semantic approach to design a
view update translator for relational database

systems is presented in this paper. Our 36 Information Processing for CAD/VLSI on a Generalised
translator consists of a trenslator body and aa‘:cﬁgs: gla$agNe;r:EnetnS(yFs:ae'r_‘r; o)

four different types of semantic ambiguity (Short Pa,per.) : )

-solvers. Since a view is de.fmed as a tr.ee with (34) One primary difference’ between transactions in an engineering
the view on the root and its base relations on design environment and those in conventional business applications
the leaves, an update issued against the root is that an engineering transaction typically lasts a much longer
can be translated into updates against the lower time. Existing proposals for supporting the long-lived engineering
levels by applying a total of ten local transactions are all based on the public/private database architec-
translation rules and a deletion and an insertion ture, in which a transaction checks out design objects from ‘the

public database, modifies them, and checks them into the public
database for use by other transactions. However, the design envi-
ronment which these proposals model is a very rigid one which

modification rule recursively. The modification
rules make it possible to update base relations
through natural join views. Three of the ten

local translation rules require three different ;’noveoslvl;:; ::rn:‘;:,;:a;s?;n bj 1:; passis g i y ple cie;slgn
types of semantic ambiguity solvers, and the back and forth among them in a controlled manner. In this paper
two modification rules together require another we present a model of engineering tr jons which attempts to
solver. The translation’ capability depends on resolve this shortcoming .as well as satisfying the constraints im-
. the solvers available to the ‘translator body and posed by the engineering design' envi - The model aug-

ments existing models by refining the notion of checkout environ-

th bl lvi ability they offer. Frol
€ probiem sowving cep y y n ment which a transaction sees and coupling it with the notion of

the nature of such ambiguities, the solvers may

—10—



nested transactions. The model is then extended to a practical
mechanism :for supporting a complex. engineering design..enyiron-

ment; by imposing the view:that a long-lived engineering transac-

tion:is really a seq of ¢ ional short-lived transactions.
(35) Queries to part hierarchies in CAD/CAM data-
bases (and structures with similar semantics

found in other applications) can be fundamentally
different from queries to sets of parts having no
underlying structure, and they can raise diffi-
cult issues in query language behavior and data
management. Including explicit geometric infor-
mation further complicates query processing by
adding computational geometry to the list of
issues to be comsidered. In this paper, we
investigate the problems of querying part hierar—
chies and of using the special semantics associ-
ated with such structures to improve query .per-
formance and responsiveness to user requirements.
In particalar, we show how the hierarchy and
geometry can interact to improve query process-—
ing, and how knowledge about the behavior of
attributes stored in the hierarchy can be used to
choose appropriate levels of detail for query
output.

)

This paper describes how nested queries in the SQL language are
processed by R*, an experimental adaptation'to the distributed
environment of the well-known centralized relational DBMS, System
R. Nested queries are queries in which a predicate references the
result of another query block - (SELECT...FROM...WHERE...),
called a subquery block (subQB). -SubQBs may themselves contain
one or more subQBs. Depending upon whether a subQB refi

values in other query blocks, it is processed differently, as either
an Eval at-Open or Eval -at-Appli subQB type. Three
tasks comprise execution of each query block: initiation, evaluation,
and application. When the query’s tables are distributed among
multiple sites, optimization of nested queries requires determining
for each subQB: the site to.perform each task, the protocols control-
ling interactions between those tasks, and the costs of each option,
so that a minimal-cost plan can be chosen. R* optimizes each query
block independently, "bottom up", using only the cost, cardinality,
and result site of the subQB in the optimization of its containing
query block. ) .

(4. [) Bernstein

C8B: Distributed Systems
Chairperson: T. Hirder (W, Germany)

31

Certification by Intervals of Timestamps in Distributed Database
Systems

C. Boksenbaum, M, Cart, J. Ferrie, J-F. Pons {France)

38

3‘]?

(37)

. M. Deen, R. R. Amin, M. C.
{Short Paper)

UNIBASE — An Integrated Access to Databases
Z. C. Brzezinski, J. Getta, J. Rybnik, W, Stepniewski (Poland)

Taylor (UK}

and Goodman showed that natural
inequality  (NI) queries can be processed
efficiently by semi-joins, if there are no

multiple inequality Jjoin edges,
one or zero doublet, In this paper procedures to
handle these cases efficiently are given.
Multiple inequality Join edges can be processed
by multi-attribute inequality semi-joins. Two
procedures based on generalized semi-joins for
cyclic NI queries (with one or zero doublet) are
developed.

nor cycles with

(42)

Strategy for Decomposing Complex Queries in a Heterogenous DDB

This paper introduces, as an optimistic

concurrency control, ‘a new certification
method by means of intervals of timestamps,
usable in a distributed database system. The

main advantage of this method 1is that it
allows a chronological validation order which
differs from the serialization one (thus
avoiding rejections or delays of transactions
which occur in usual certification methods or
in classical locking or timestamping ones).
The use of the dependency graph permits both
classifying this method. among existing ones
and proving it.

(33)The concept of the integrated database sys-

tem based on database logic is presented.
The idea of an integrated database system
may be used to deal with several database
structures: hierarchical, network,relational,
etc, applying one common data model., In the
presented approach the relational model is
established as a common view of different da-
tabases. The following parts of an integrated
database system are described:
(1 a generalized schema of an integrated
 database schema and
(2) a formula language used for the defini-
tion of query, assertion, constraint,
and transformation rules.

The problem of optimal query processing in
distributed database systems was shown to be NP-
hard. However, for a specia! type of queries called star
queries, we have developed a polynomial optimal
algorithm. In an earlier paper, we described an
approach to obtain the optimal semi-join program for a
star query by gradually reducing the search space to a
minimal set S without making any assumptions on the
file sizes and the semi-join selectivities. In this paper,
by making certain assumptions on the file sizes and
the semi-join selectivities, the size of S can be
reduced to unity, i.e. given a star query, we can
directly generate the optimal program. Our assumption
on selectivities is consistent in the sense that we
consider the selectivity of a semi-join based on the
current database state, i.e., we take into consideration
the reduction effects of all prior semi-joins. We have
also included an example. which compares the
performance of existing heuristic algorithms with our

proposed optimal ilgorithm.

CT10A : Transaction Management

Chairperson : G. Schlageter (W, Germany)

43Robustness to Crash in a Distributed Database — A Non Shared-
Memory Multi-Processor. Approach
A. Borr [USA)

4.4-Architectural Issues of Transaction Management in Multi-Layered
Systems
G. Weikum, H-J. Schek (W, Germany)

4A5Distributed Transaction Management in Jasmin
M-Y. Lai, W. K. Wilkinson (USA)

(+3)S'mce attention first turned to the

C9A: Distributed Query Processing
Chairperson : C. Thanos (Italy)

4.0 Optimisation of Nested Queries in a Distributed Relational Database
G. M. Lohman, D. Daniels, L. M, Haas, R, Kistler, P. G. Selinger (USA.

4—[ Processing Inequality Queries Based on Generalised Semi-joins
Y. Kambayashi, M. Yoishikawa (Japan)

4 2 Optimising Star Queries in a Distributed Database System
A.L.P. Chen, V.O.K. Li, (USA)

problem of database recovery following
system crash, computer architectures have
undergone considerable evolution. One
direction such evolution has taken is
toward fault-tolerant, highly available,
distributed database systems. . One 'such
architecture is characterized by a single
system composed of multiple independent
processors, each with its own memory.
This paper examines the inadequacy of
both the traditional definition of system
crash and the conventional approaches to
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(44]

crash recovery for this architecture. It
describes an approach to recovery from
failures which takes advantage of the
multiple independent processor memories

and avoids system restart in many cases.

tidimensional extendible hashing. Algorithms for search-
ing, inserting and processing partial-match queries are pre-
sented and we discuss some peculiar characteristics of the
scheme derived primarily by simulation studies done with
both uniform and nonuniform distributed data.

The internal siruciure of current dala base systems
Is ideéally characterized by a hierarchy of muitiple

layers. Each layer offers certain specific objects
and operations on its interface. Within this
framework we investigate the transaction

management aspects. It is shown that the System
R kind of concurrency control can be generalized
and an appropriate recovery method can be found
by introducing a type of open nested transactions
which are strongly tied to architectural layers.
Especially, our approach includes
application-specific levels on top of a data base
kernel system. Up to now. most of the

- Preprocessor solutions for so-called "non-standard”

applications that have been proposed simply ignore
aspects of concurrency control and recovery. We
sketch different possibilities to realize transaction
management in such a layered environment.

C11A : Advanced Applications 2

i

4

P.D

Integration of Time Versions into a

Chairperson: S. C. Lim (Singapore)

Relational Database System
adam, V. Lum, H-D. Werner (W, Germany)

0 Name-Tracing Using the ICL. Content Addressable Filestore (CAFS)
A. G. Ward (U.K.)

Automatic Classification of

Office Documents by Coupling

Relational Databases and PROLOG Expert Systems
-K. Woehl! (W. Germany) . :
(Short Paper) :

;52_Retrieval of Relational Structurés for Image Sequence Analysis
W. Benn, B. Radig (W, Germany)
{Short Paper)

(49)

(4.5') In this paper, we describe ‘the architecturc of JASMIN, a

: inc which uses replicated
software modules (DM, RM, IS) to achieve high degrees of
throughput. We discuss some issues in distributing data and
metadata in JASMIN. We describe our distributed multiversion
validation technique along with the two pha;é _commit protocol
which we use to achieve concurrency control and crash recovery
for data and metadata. The scheme also solves the version

consistency problem in the multiprocessor envi

}C“IOB : Dynamic Hashing
_Chairperson: R. Cook (Singapore)

Unified Dynamic Hashing
J. K. Mullin (Canada)

Cascade Hashing
P. Kjellberg, T. U, Zahle (Denmark)

A Mapping Function for the Directory of a Multidimensional
Extendable Hashing
E. J. Otoo {Canada)

),

47)

New application areas for _database systems, such
as office automation and CAD/CAM will require to
support not only access to the current data, as
is done in current database systems, but also to
previous instances of the data (versions). This
means that time version support is needed. This
paper presents the design considerations for a
database system currently under implementation,
that integrates time version support as a normal
database function. It is  shown that many subtle
issues, such as choice of a suitable timestamp,
how to store history data in a compact form, how
to integrate version management into update proc-
essing, recovery, concurrency control, etc., have
to be considered together to obtain an optimal
design. :

(50)

This paper attempts to unify a variety of
namic hashing methods. Spiral storage, linear
hashing and - to a certain extent, linear hashing
with partial expansions can be seen as particular
cases of a more general technique. The approach
1s closest to spiral ‘storage in concept. A new
instantiation of the general method is offered
which permits an adjustment to the dynamic growth
rdte during expansion. In addition, "optimal"
performance results 1if a sufficiently accurate
estimate of the file size is possible.

The paver describes the Regional and
National Tracing Systems being developed
for the UK enabling public service
records to be identified and located
using unreliable and incomplete name and
address information, and explains how
CAFS provides an answer to a problem
which would otherwise be insoluble.
Topics covered include the sizing
calculations, ‘the main database organ-
isation, the primary and secondary
indexing structures and particular
reference is made to the use of CAFS in
'fuzzy' and quorum searches.

Cascade Hashing is a new dynamic
hashing scheme which is based on Spiral
Storage.

The purpose of this paper is first
to give a unified exposition of Linear
Hashing, Spiral Storage and other dyna-
mic hashing schemes, and second to de-—
scribe a new method for storing overflow
records. The method stores the overflow
records in the main file itself and
clusters overflow records from each pri-
mary bucket in one or very few overflow
buckets.

Calculations on the load of the file
promises search lengths very close to
one even for a storage utilization above

90%, which makes the method appear bet-
ter than any present dynamic hashing
scheme.
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(43) A generalization of the Extendible Hashing scheme of

Fagin and others is presented for structuring files of records
with d-attribute fields. This generalization reduces to the
problem of defining a storage mapping for an extendible
array with exponential varying order. We define such a
function with element address computation in time 0(d),
and we show how the result applies to the design of a mul-



