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Two of the best-known data models are the
relational model and the CODASYL model
(sometimes called the DBTG, network, or
data structure set model), There have
been many efforts at comparing the two
madels and at defining mappings between
them. The publications 1listed in this
bibliography describe some of these
efforts and some related topics. I invite
readers’ suggestions for additional
entries for poessible inclusion in a future
bibliography. T omit publications on the
more general topic of data base
conversion.

Following each reference, T describe the
publication briefly, wusually by quoting
parts of the author's abstract and/or main
text. Nften I supplement or replace the
author's text with my own words, enclosed
in brackets ([]J). I do not guarantee that
an author's abstract accurately reflects
the content of the publication.

T do not evaluate the publications, nor do
T guarantee the truth of their statements.
Bach publication may reflect its author's
opinions. Also, because specifications
have evaolved over the last ten years, some
statements may be out of date, The
bibliography reveals that the authors have
not reached consensus on equivalence of
the models, nor on the models' relative
merits, nor on the spelling of "data
base™.

The mention or lack of mention of specific
commercial products does not imply
endorsement or disapproval by the Mational
Bureau of Standards.

The reader should have some Ffamiliarity
with data base management and with the two
models. For background on the relational
model, see sources such as:

N, n.,
Data-Base

"Relational
Systems",

Chamberlin,
Management

CONTRIBUTION OF THFE NATIONAL BUREAU OF
STANDARDS. NOT SUBTECT TO COPYRIGHT,

Camputing Surveys, ACM, vol, 8, no.
1, Mar. 1976, pp. 43-66,

E. F. Codd, "A Relational Model of
Data For Large Shared Data Banks",
Commun. ACM, wol. 13, no. 6/, June
1076, pp. 377-387.

For background on the CODASYL model, see
sources such as:

CODASYL Data Description Language
Committee, "Journal of Development",
Materiel Data Management Branch,
Dept. of Supply and Services,
Canadian Govt., Hull, Que., Canada,
Jan. 1978. '

CODASYL Programming Language
Committee, "Data Base Task Group
Report", ACM, Apr. 1971.

R. W. Taylor and R. L. Frank,
"CODASYL Data-Base Management

Systems", Computing Surveys, ACM,
vol. 8, no., 1, Mar., 1974, pp. A7-1813.

For background on both models, see sources
such as:

. J. Date, An qugoducgigg to
Database Systems, 2nd ed.,
Addison-Wesley, Reading, Ma, 1977.

J. Martin, Computer Data-Base
Organization, 2nd ed., Prentice-Hall,
Fnglewood Cliffs, NJ, 1977.
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Shneiderman, whose libraries I raided
innumerable times while amassing this
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The annotated bibliography follows:



M, Adiba and . NDelobel, "The Problem of

the Cooperation Between Different
D.B.M,S.", G. M. Nijssen (Ed.Y,
Architecture and Models in Data Base

Management Systems  (Proc.  IFLP TC-2
Working Conf. on Modelling in Data Base
Management Syst., Jan. 1977),
North~Holland, Amsterdam, Neth., 1977, pp.
1585-184.

"We are investigating here the problem
of the cooperation between several
DBMS, This cooperation can take place,
for example, via a computer network.
We address ourselves especially to the
description of a global view of several
data bases"., "We have proposed some
mechanisms teo transform any program
written in terms of the globhal view in
programs which can be executed at the
local data base level”. [See also
{Adiba, Nelobel, and Léonard, 1976) and
{Adiba and Portal, 1978})].

M. adiba, . Delobel, and M. Léonard, "A
Unified Approach for Modelling Data in
Logical Data Base Design", G. M., Niissen
(Ed.), Modelling 1in Data Base Managéement
Systems [Proc. TFLP T0-2 Working Cont. on
Modelling in Data Base Management Syst.,
Jan., 197&), North-Holland, Aamsterdam,
Neth., 1974, pp. 311-338,

"Here we examine how ... conversion can
be made (in both ways) between network
and relational concepts, using the
DBTG-CODASYL and SOCRATE systems as
examples", [See also (Adiba and
Delobel, 1977 and (Adiba and Portal,
1978371,

M. adiba and DN. Portal, "A Cooperation
System for Heterogeneous Data Rase
Management Systems", Information Syst.,
Pergamon Press, Oxford, UK, vol. 3, no. 3,

1978, vp. 209-215,

"We propose here a functional
architecture of a cooperation system
for heterogeneous DBMS in a network
environment™. [The paper assumes) "the
existence of different local data bases
already 1in use under DRMSs like TIMS,
Codasyl-1ike systems, SOCRATE,
relational systems, etc.". "The
cooperation system should be able ...
to provide facilities for creating and
modifying a global view of these local
data bases". [See also (addiba and
Peleobel, 1977} and {Adiba, Delobel, and
Léonard, 197A)1.

M, M, Astrahan et al., "System R:
Relational Approach to Database
Management", ACM Trans, oh Database Syst.,
vol. 1, no. 2, June 1976, pp. 97-137.

"System R 1is a database management
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system which provides a high level
relational data interface". [One
section of the paper explains that the
interface] "is designed in such a way
that programs can be written on top of
it to simulate ‘'navigation oriented’
database interfaces™. "In general our
strategy will be to represent each
record type as a relation and to
represent information about ordering
and connections between records in the

form of explicit fields in the
corresponding relations™. [Another
section states that an] "important
access path is a binary link", “Binary

links are similar to the netion of an

owner coupled set with manual
membership found in the DBTG
specifications". "Phe main use of

binary links in System R is to connect
child tuples to a parent based on value
matches in one or more fields", [See
alse (Lorie and Nilsson, 1979)].

Auerbach Information Management Series on
pata Base Management, "A Taxonomy of Data
Structure Models", written by G. C.
Everest, Portfolio 21-33-¢1, Auerbach
Publishers, Pennsauken, NJ, 1979.

“This Portfolio presents a more
comprehensive taxonomy of data
structures; it describes the basic

types of structures, highlighting their
major characteristics and contrasting
them through the wuse of a common
example®. [See also (Everest, 1976)].

C. W. Bachman, "The Data Structure Set
Model", in (Rustin, 1974), pp. 1-10.

"The relational debate, as I see it, is
over style in retrieval languages, and
style, really, is only one aspect of a

data base system". "I accept the
relational view and the
data-structure-set view as being

fundamentally compatible as they are
applied in practice, and I'd like to
demonstrate the equivalence between the
two views".

C. W.
approach
Conf. on Data Bases, Heyden,
July 1984, pp. 1-18.

Bachman, "The Role Data Model

to Data Structures", Proc. Intl.
London, UK,

"This paper examines the Role data
model as an evolutionary step forward
in the sequence of data models"™ [and
compares it with other data models].

C. W, Bachman, "Trends in Database
Management -- 1975", Proc. Natl. Computer
Conf,, AFIPS, vol. 44, May 1975, pp.
F69-57A.




[Dne section says] "I consider the
relaticnal model and the
data-structure-set model essentially
compatible and subject to
transformation from one form to the
other”. "The relational model and the"
[data independent accessing model]
"appear to be completely at odds with
each other", "By comparison, the
data-structure-set model seems to be an
effective hybrid between these two
extremes",

R. Bell and P, M, N, Gray, "Description of
Access Paths for Realising Relations from
a CODASYL, Database", Research Rep.
AUCS/TR-8MA1, Dept. of Computing Sci., U.
of Aberdeen, Aberdeen, UK, Jan. 1984,

"The ... systenm generates Fortran
pPrograms to retrieve data from a
CCDASYL database 1in the form of
relations". "The system generates an
internal description of a relation
called a ‘'traversal', which includes
elements representing both algebraic
operators and CODASYL DML commands".

H, Biller, "On the Equivalence of Data
Base Schemas -- A Semantic Approach to
Data Translation™, Information Syst.,
Pergamon Press, 0Oxford, UK, vol. 4, no. 1,
1979, pp. 35-47,

"The equivalence of data bhase states
and data base schemas is defined". "It
is shown, how a semantic data model and
data definition language {LDDL) can be
used to construct a correct
specification of a translation
function. Finally, an example of the
translation of a CODASYL data base
schema to a relational data base schema
is given".

S. A. Borkin, "Data Model Equivalence",

Proc. 4th TIntl, Conf., on Very Large Data
Bases, ACHM, TBept. (977, Pp. S°25-53Z4.

'This paper defines *data model' and
‘data model equivalence'. See also
(Borkin, 1979)1.

S. A. Barkin, "Equivalence properties of
Semantic Data Models for Datahase
fystems", Ph,D, thesis, Dept, of Elect.

Engin. and Computer Sci., M_I.T.,
Cambridqge, MA, Jan. 1979; Lab. for
Computer Sci., Tech. Rep. 206; NTIS
ADARS55386; slightly revised as Data

Models: A Semantic Approach for Database
Systems, M,T7.T. Press, Cambridge, MA,

[This thesis defines equivalence of
data models. Motivations include
multiple data models for one data base,

data transfer, and a global view of
different data bases in a distributed
system. The author states that with
some restrictions upon the relational
and CODASYL meodels], "the 'expressive
powers' of the models are edgquivalent".
[See also (Borkin, 1978)].

J. Bradley, "An Extended Owner-Coupled Set
Data Model and Predicate Calculus for
Database Management”, ACM Trans. on
Database Syst., vol. 3, no. 4, Dec. 1978,

PP. 385-4145.

[In this data model,] “the logical view
of the data in the database |is
essentially relational but with the
guperimposition of the owner—coupled
set concept”. "Extended Bachman
diagrams in modified form can easily be
used in the design of relational
databases®.

A. F. Cardenas and M. H. Pirahesh, "Data
Base Communication in a Heterogeneous Data
Base Management System Network",
Information Syst., Pergamon Press, Oxford,
UK, vol. 5, no. 1, 1984, pp. 55-79.

"An architectural approach is outlined
«». in which any user in any network
node can be given an integrated and

tailored view or schema (e.g.
hierarchical, relational}, while in
reality the data may reside 1In one
single data base or in physically
separated data bases, managed

individually by the same type of GDBMS
{e.g. CODASYL, 1IMS, relational) or by
different GDBMS" , "The
entity-relationship model is
fundamentally vused for the highly
logical model layers of the integrated
system”. [See also ({Nahouraii, Brooks,
and Cardenas, 1974)1.

G. A, Champine, "Current Trends 1in Data
Base Systems", Computer, TEEE-CS, vol. 12,
no. 5, May 1979, pp. 27-41.

[Tn part of this paper, the author
reviews different data models and
describes support of multiple models on
one architecture].

P. P.-S. Chen, "The Entity-Relationship
Model -- Toward a Unified view of Data",
Proc. flst] Intl. Conf. on Very Large Data
Bases, ACM, Sept. 1975, p. 173 (abstract);
ACM Trans, on Database Syst., vol. 1, no.
1, Mar. 1975, pp. 9-36. .

"A data model, called the
entity-relationship model, is
proposed”. [One section of the paper
describes how]l "the entity-relationship
model <can be used as a basis for
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unification of different views of data:
the network model, the relational
model, and the entity set model”.
"Possible ways to derive their views of
data from the entity-relationship model
are presented",

E. K. Clemons, "Design of a Prototype
ANST/SPARC Three-Schema Data Base System™,
Proc. Natl,., Computer Conf., AFIPS, wvol.
TR, June 1970, pp. AR9°GOA.

"This paper ... describes briefly how
an ANST/SPART three-schema data base
system prototype could be constructed”,.
"For the internal level we propose that
a CODASYL data base management system
be employed. The conceptual level will
be a relational system”.

L. Clough, W. D. Haseman, and Y. H. So,
"NDesigning Optimal Data Structures", Proc.
Natl. Computer Conf., AFIPS, vol. 45, June
1974, pp, 829-R37,

"This paper is concerned with
developing a methodology for designing
optimal network data base structures”,
[Data description begins in the form of
networks, which are converted into
hierarchies, +then into relations, then
into canonical networks, and finally
into optimal networks, based upon] "the
set of queries," fusing] "an operations
research model™, [See also (De,
Haseman, and Kriebel, 1978) and
(Haseman and Whinston, 1977)].

E. F. Codd, "A Data Base Sublanguage
Founded on the Relational Calculus", Proc.
1971 ACM=-SIGFTIDET [SIGMOD] Workshoe on
Nata Description, Access, and Control,
Nov. 1971, pp. 315-68; IBM Research Rep.

RJ RO (#1571A), July 1971,

"Three principal types of language for
data base manipulation are identified:
the low=1level, procedure-oriented
(typified by the CODASYL-proposed DML),
the intermediate level, algebraic
(typified by Project MAC MacAIMS
language), and the high level,
relational calculus-based data
sublanguage, an exampte of which |is
described”. "Arguments are presented
for the superiority of the
calculus-based type of data base
sublanquage over the algebraic, and for
the algebraic over the low-level
procedural®,

E. F. Codd and C, J. Date, "Interactive
Support for Non-Programmers: The
Relational and Network Approaches"™, in
(Rustin, 1974), pp. 11-41; TBM Research
Rep. RJ 1464 (#21A38), June 1974,

"General purpose support for™
[non-programming) "users entails
provision of an augmented relationally

complete retrieval capability without
branching, explicit iteration, or
Cursors. It is clear how this
capability can bhe realized with the
relational approach”". "It is not at
all clear how the network approach can
reach this goal, so long as the
principal schema includes owner-coupled
sets 'bearing information essentially'.
A relational discipline is suggested as
a way out for DBTG users".

E, X, Conoley, "Use of a Hierarchical Data
Model to Support a Relational Data
Management System", M.,A, thesis, U. of

Texas, austin, TX, BAug. 1977; NTIS
ADAGATRAZ,
[This describes] "a relational

interface for implementation as a front
end te a hierarchical data base".
"Relational operations were implemented
in terms of the available hierarchical
DRMS functions",

C. J. Date, "An Architecture for
High-Level Language Database Extensions",
Proc. ACM-SIGMOD Intl. Conf. on Management
of Data, June 1974, pp. 161-122.

"The programmer is provided with the
ability to handle all three of the
well-known database structures
(relational, hierarchical, network), in
a single integrated set of language
extensions". "A database is
represented, not as some new Xkind of
input/output file, but instead simply
as part of the program's directly
addressable storage area". [See also
{Date, 1977) and (Date, 1988)1.

C. J. Date, An Introduction to Database
Systems, 2nd ed., Addison-Wesley, Reading,
MA, 1977, Chap. 25 ("The Three Approaches
Revisited™), pp. 425-461.

[One section of this chapter defines a
language based upon (Date, 1976), In
another section, the author argues that
the relational model 1is simpler, and
has a firmer theoretical base, than the
CODASYL model. See also (Date, 1984)7.

C. J. Date, YAn Introduction to the
Unified Database Language (UDL)", Proc.
Afth Intl, Conf. on Very Large Data Bases,
ACM, Oct. 198¢, pp. 15-32.

"The first description of UDL was given
in" [(Date, 19761]1. "The present paper
provides an informal introduction to
the concepts and facilities of UDL as
currently defined ..., and thus forms a
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replacement for the original paper”.
[See also (Nate, 1977YV].

C, J. Date and E. F., Codd, "The Relational
and Network Approaches: <«Comparison of the
Application Programming TInterfaces", in
{Rustin, 1974), pp. 83-113; T1BM Research
Rep. RJ 1441 (#217084), June 1974,

"The purpose of this paper is to give
some comparisaons between these two
approaches {primarily from the
application programming viewpoint)”™,
"We now present a discussion of what we
caonsider +o be the relative advantages
of the relational approach, under the
following headings: simplicity,
uniformity, completeness, data
independence, integrity and security".

P, De, W. D. Haseman, and C., H. Kriebel,
"Toward an Optimal TnDesign of a Network
Database From Relational Descriptions”,
Operations Research, Operations Research
SoCc. of America, Baltimore, MD, vol. 25k,
no. 5, Sept.-0Oct. 1978, pp. RAK-8213,

"This paper suggests a method for
building up a network database starting
from relational descriptions. The
network generated is optimal in terms
of data 1tem appearances and, given
that, it 1is also optimal in terms of
the number of records". "Some of the
concepts ... Aare extensions of the
ideas" [in {Clough, Haseman, and So,

19761 and (Haseman and Whinston,
1977)1.
S. M, Deen, "A Canonical Schema for a
General ised Data Model wWith Local

Interfaces", Computer J., British Computer

Soc., wvol. 23, no. 3, Aug. 1984, pp.
201=-20+,

"A glebal schema is proposed for a
generalised data base system capable of
supporting interfaces to other systems
-- notably Relatiocnal, Codasyl and
Adabas -- through appropriate local
schemas and data manipulation
languages. The proposed global schema
consists of entries In the form of
normalised relations".

A, Togac and E. A, Nzkarahan, TA
Reneralized DBMS Implementation on a
Database Machine", Proc. ACM-SIGMOD 1980

May 1971),

interfaces consisting of the
relational, network, and hierarchical
models”.,

J. Earley, "On the Semantics of Data
Structures", R. Rustin (Ed.), Data Base
Systems (Courant Computer Sci. Symp. 6,
Prentice-Hall, Englewood
Cliffs, NJ, 1972, pp. 23-32.

[This paper compares data base usage
at]l] "three 1levels of description of
data structures”™: ") The
implementation 1level or machine lewvel,
(2) A logical (semantic) level in which
access paths are specified explicitly,
and (3) A logical level in which only
the relationships between data items
are specified". [The second 1level Iis
not specifically CODASYL].

C., P. Earnest, "A Comparison of the
Network and Relational Data Structure
Models"™, Computer Sciences Corp., El
Segundo, CA, Apr. 1974.

"This paper attempts to bring out the
similarities and differences clearly,
by defining and discussing both models
on a common basis of terminology".
"Major conclusions are that (1) the two
models are in practice not very
different, {2) the relational
structures are somewhat simpler than
networks, but {3) the price for this is
that the network model has more
structural power, and more, not less,
data independence than the relational".

C. P. Earnest, "Selection and Higher Level
Structures in Networks", B. C. M. Douqué
and G. M. Nijssen (Eds.), Data Base
Description (Proc. IFIP TC-2 Special

Working Conf. on Data Base Description,

Jan. 1975), North-Heolland, Amsterdam,
Neth., 1975, pp. 215-237.

"We have shown how ¢to super impose
higher 1level structures on the records
and record interconnections of a
database, and how to use these
structures for data selectiaon and
manipulation".

R. El-Masri and G. Wiederhold, "Properties
of Relationships and their
Representation®™, Proc. Natl. Computer
Conf,, AFIPS, wvol. 49, May 198d, pp.

Intl., Conf. on Management of Data, May
TaRrA, pp. 1323-T&3,

"The design and implementation of a
generalized database management systenm
based on the RAP database machine 1is

described". "The E/R model is chosen
as the Meta Data Model {(Conceptual
Schema) which generates external model

319-326.

"We examined the semantic properties of
a relationship between two entity
classes". "We compared six data models
with respect to the choices they offer
for the representation of
relationships".
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G. C, Everest, "Basic Data Structure
Models FExplained With a Common Example”,
Proc., Fifth Texas Conf, on Computing

Syst., TERR-CS, oct, 1974, pp. 39-46.
"This paper
hasic data
through and
Aifferences to

presents a
structures

taxonomy of
which cuts
omits the secondary

highlight the most
important Jogical differences". "The
essential characteristics of each of
six basic data structure models are
described and each is exemplified using

a common example", [See also
(Auerbach, 1979)],
E. Falkenberyg, "Concepts for the
Coexistence Approach to Data Base
Management", E. Morlet and D, Ribbens
(Eds.), Intl., Computing Symp. 19877,
North-Holland, Amsterdam, Neth,, april
12977, pp. 39-50.
"The idea providing coexistence of
various data madels and data
manipulation methods within one data
base management system imposes new
requirements on the design of such
systems", "As a common basis for any

external or internal interface, the use

of a semantically complete and unique
form of data —- the deep structure of
data -- at the central interface is
suggested”. "Transformations from a
deep structure into various
semantically equivalent surface
structures of data"™ [(CODASYL and

relational)] "are shown".

M, Fleck, "0On the Fquivalence of Data Base
Models”, Tech, Rep. TR 25.144, TIBM
Laboratory, Vienna, Austria, July 1975.

between
of a data base

"The equivalence prohlem
different rAdata models
system is investigated. The notions of
data-equivalence and
consigtency-equivalence are introduced.
A apecific solution to gain
consistency-equivalence is proposed
where the necessary changes of the data
models are minimal". "This report”
[uses] "the relational model and
the Codasyl DBTG model”.

J. P. Fry and E, H.
Data-Base Management
Surveys, ACM, vol, R,
Po. 7-42.

Sibley, "Evolution of
Systems”, Computing

noe, 1, Mar. '

several
their

[One section hriefly describes
data models and compares
terminology] .

R. Gerritsen, "A Preliminary System for
the Design of DBTG Data Structures", Proc.
ACM-SIGMOD Intl. Conf. on Management of

Data, May 1375, p-~ 168 (abstracty;
€ommun, ACM, vol. 18, no. 14, Oct. 1975,
pPP. 551-557.
[This is based upon (Gerritsen, 1975c).
See also (Gerritsen, 1975b)].
R. Gerritsen, "The Relational and Network

Models
Proc.

Bridging the Gap",
Computer Conf.,

of Data Bases:
2nd  USA Japan

AFiPS, Aug. 1975, pp. 347-351.

Conf. on Databases:
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"An attempt is made to lay to rest the

question of supremacy of either the
network or the relational model of data
bases. It is argued that these two
models correspond to two dAistinct

levels of description; a relational or
non-procedural level and an access path
level. Hence, a translation approach
is suggested whereby relational
descriptions can be translated ¢to
network descriptions”. [See also
{(Gerritsen, 1975a) and (Gerritsen,
1975201 ].

R. Gerritsen, "Understanding Data
Structures", Ph.D. diss., Grad. School of
Tndustrial Admin., Carnegie-Mellon u.,
Pittsburgh, PA, Feb. 1975; NTIS
ADAAGRO37T.

{The system described herein]
"generates a DDL description from a set
of queries" [expressed 1in HI-IQ (a
not-exactly-relational language), based
upon] "data relationships implied by
the queries”. ['The system alsol
"translates a query to COBOL procedure

augmented by Data Manipulation
Language”. [See also {Gerritsen,
1975a) and (Gerritsen, 1975b)1.

J. Goldman, "Automated Generation of
Relational Schemas for CODASYL Databases™,
Sperry Research Center Rep. SRC-RP-79-13,

Sudbury, MA, Mar. 1979.
"A facility which translates CODASYL
database schemas into relational

database schemas is described". "The
derived relational schema preserves the
information content of the database and

would support high level data
sublanguage access to the database,
both retrieval and update". [See also
{Zaniolo, 197%a), (Zaniolo, 1979b), and
{Zaniole, 1977)].
D. Goldschmidt and A. Relter, "An
Implementation of FORAL Using IDMS", B,

Shneiderman (Ed.),
Usability

Databases: Improving
and Responsiveness (Proc. Intl.

Tmproving Usability




and Responsiveness, Aug, 1978), Acadenmic
Press, New York, NY, 1978, pp. 131-154,

"FORAL is a non-procedural data
specification and manipulation Janguage
based on binary associations. 1IDMS is
a commercial database management system

hased on a 'network’ model and
helonging to the CONASYL NBTG group of
Janguages. We describe an

implementation of a subset of the FORAL
query language over existing 1DMS
databases",

W. T. Hardgrave and E. H. 8Sibley, "bData

Model Processing: An Approach to
Standardization of Database Management
Systems", Tech. Rep. 45, Dept. of Info.

Syst. Management, U. of Maryland, College
Park, MD, July 1979,

"This paper outlines a general
philosophy and framework for the
specification of a data model.,

Extracts from scenarios that have been
developed for specification of several
well-known data models (e.g., DBTG,

relational, TDMS) are given and
discussed”. "The scenarios are
intended for implementation of an
augmented positional processor that

will be able to support different data
models", [See also (Rothnie and
Hardgrave, 1974)}.

W. D, Haseman and A. B. Wwhinston,
Tntroduction to Data Management, Richard
D. Trwin, Homewood, 1L, 1977, chap. 15
{"Designing Optimal Pata Structures"), PP.-
331-1351,

[This is similar to (Clough, Haseman,
and So, 1976). See also (De, Haseman,
and Kriebel, 1978)].

BR. C. Housel, "QUREST: A High-Level Data
Manipulation Language for Network,
Hierarchical, and Relational Databases",
TIBM Research Rep. RJ 2588 (3348R), July
1979,

"This paper describes a query language,
QUEST, which provides a single
interface to the three major data
models. The 1initial development was
aimed at providing a simple but
power ful high-level interface for
network databases. Subsequently,
however, it proved straightforward to
extend the semantics in a <consistent
way to include the hierarchical and
relational models",
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J. Tossiphidis, "A Translatoer to Convert
the DDL of ERM to the DDL of System 2A4¢",
P, P. Chen (Ed.), Proc., Intl, Conf. on
Ent1ty Relatlonshlp Approach™ to Eystems
Enalysis§ and Leésign, ©Oec. T9797  pp.
TEG-578; . Tater published as
Entlty—Relatlonshlp Approach to Systems
Ana1y51s and Design, North- Holland,
Emsterdam, Neth., TO9RF.

"This paper describes ERL a
nonprocedural data definition language
{DDL)} for the entity relationship model
{ERM) of a data base management system.
Also described is the translator built
to convert ERL programs into the DDL of
SYSTEM 2a4d0".

H. R. Johnson and J. A. Larson, "Data
Management for Microcomputers®", Proc.
COMPCON Fall 79, IEEE-CS, Sept. 1979, pp-
161-1974.

[This is similar to (Johnson, Larson,
and Lawrence, 1979) . See also
(Johnson, Larscon, and Lawrence, 1978)
and (Larson, Johnson, and Lawrence,

1978)].
H. R. Johnson, J. A. Larson, and J. D,
Lawrence, "Network and Relational

Modelling in a Common Data Base
Architecture Environment”, Sperry Univac
Research Rep. TMA@G¢72A, Roseville, MN,
Mar, 1979,

"A common data base architecture and
its applications in supporting wvarious
language file systems and data base
management systems are described”.
"Data base management specifications of
1978 CODASYL Journals of Development
and of SEQUEL 2 are extended".
"Information preserving transformations
between submodels within and across the

models are specified”. [See alsco
{Johnson and Larsocn, 1979), (Johnson,
Larson, and Lawrence, 1978y, and

(Larson, Johnson, and Lawrence, 1978)].

H. R. Johnson, J. a, Larson, and J. D,
Lawrence, "Transformations Between Network
and Relational Data Models", Sperry Univac
Research Rep. TMAAA729, Roseville, MN,
Mar. 1978,

[This paper describes algorithms for
translation {in both directions)
between "minimally keyed" network
schemas and "fully keyed" network
schemas, and between fully keyed
network schemas and relational schemas.
See also (Johnson and Larson, 1979},
(Johnson, Larson, and Lawrence, 1979},
and (Larson, Johnson, and Lawrence,
197R) 1.



L. A. Kalinichenko, "Data Models
Transformation Method Based on Axiomatic
NData Model Extension", Proc. 4th 1Intl,.
Conf. on Very Large Data Pases, ACM, Sept.
T878, pp. RA0_®/E5_~ T T

"This work concentrates on the praoblem
of incompatible data models
transformation, the criteria of
correctness of such transformations,
and methods of construction of correct
transformations being defined". [See
also (Kalinichenko, 1975)].

L., A, Xalinichenko, ™"Relational-Network
Nata Structure Mapping™, G. M. Nijssen
(Ed.), Modelling in Data Rase Management
Systems™ (Proc. IFTP T7-2 Warking Conf. on
Modelling in Data Base Management Syst.,
Jan. 19746), North-Holland, Amsterdam,
Neth,, 1975, pp. 3A3-3A9.

"Mapping is considered”™ [between]
"n-ary relations™ [and] "network data”.
[See also (Kalinichenko, 1978)].

M. H., Xay, "An Assessment of the CODASYL
DDL  for Use With 2 Relational Subschema",
B. €. M, Douqué and G. M, Nijssen (Eds.),
Data Base Description (Proc, IFIP TC-2
¥pacial Working Conf. on Data Base
Description, .Jan. 1975), North-Holland,
Amsterdam, Neth., 1975, pp. 199-214.

"Thisg paper investigates the
pessibility of accessing a DDLC
datahase descrihed by a DDLC schema
through a subschema presenting the user
with a relational view of the
Adatabase". "The argument will proceed
by first describing some of the ways
relations might be based on network
structures yielding consistent effects
on retrieval, and by then considering
for each of these ‘'derivation rules'
the effect of updating a relation".

L. Kerschberqg, A. €. Klug, and D. C.
Tsichritzis, "A Taxonomy of Data Models",
P. . Lockemann and E. J. Neuhold (Eds.),
Systems for Large Data Bases (Proc. 2nd
Tntl. onf,  on Very Large Data Bases,
Sept, 1976}, North-Helland, Amsterdam,
Neth,, 1977, pp. 43-64.

"This paper classifies a collection of
conceptual data models within a
taxonomy framework consisting of the
following parameters: graph theoretic
versus set theoretic models,
mathematical foundations, terminology,
and semantic levels of abstraction™.

S, R. Kimbleton and P. s.-C., Wang,
"Applications and Protocols™, to appear in
M, Paul and H, J., Siegert (Eds,), An

Advanced Course on Distributed Systems --

Architecture “and Implementatlion,
gpringer-verlag, Néw York, NY, 108d.
"Accessing multiple, heterogenaous,
remote Database Management Systems
promises to be difficult because of
differences in: i} the data model
employed, iiy data structures
constructed using this data model, iii}
Database Management System
functionality differences, iv)

differences in Data Manipulation
Languages used in interacting with the
data structures, anhd v) computer system
differences. Imposing a uniform user
viewpoint across this collection of
differences is an alternative to
requiring detailed user knowledge of
the characteristics of each of the
accessed systems™. [See also
{Kimbleton, Wang, and Fong, 1979)]1,

S. R. Kimbleton, P. S.-C. Wang, and E. N.
Fong, "XNDM: An Experimental Network Data
Manager", Proc. 4th Berkeley Conf. on
Distributed” Data Management and Computer

Networks, NTIS, Aug, 1979, pp. 3-17.

"This paper describes™ [al] "research
project concerned with establishing the
feasibility, issues, alternatives, and
a technical approach for supporting a
network data manager". "The basic
assumption underlying the design ... is
heterogeneity of data models, data
structures, DBMSs, DMLs and computer
systems on which these DBMSs reside".
[The paper describes] "superimposing a
uniform user viewpoint", [See also
{Kimbleton and Wang, 198a)].

A. C. Klug, "Theory of Database Mappings",
Ph.D. thesis, Dept. of Computer Sci., U.
of Toronto, Teronte, Ont., Canada, Dec,
1978; Computer Syst. Research Group Tech.
Rep. 98.

"Definitions of structure and operation
mappings are given". [Mappings can be
hetween schemas, between schema and
subschema, hetween data models, between
levels (e.g., logical and physical), or
between multiple-nede and single-node
gqueries in a distributed data basel.

A. C. Xlug angd D. C. Tsichritzis,
"Multiple View Support Within the
ANSI/SPARC Framework", Proc. 3rd 1Intl,
Conf. on Very Large Data Bases, ACM, Oct.
1977, ep. ZTT-ARE. ~ — T~

"Features for the conceptual model are
discussed”. [This 1is based upon the
language described in (Tsichritzis,
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1975V1. "Three external models
corresponding to the hierarchical,
network and relational approach are
mapped onto the conceptual model",
[See also (Schmid and Bernstein, 1975)
and (Tsichritzis, 1975)].

J. A, Larson, H. R, Johnson, and J. D.
Lawrence, "Multimodel Data Base
Management", Sperry Univac Research Rep.
TMAMA73], Roseville, MN, Nct. 1978,

"An intermediate data model is
descrihed which acts as & stepping
stone to bridge the differences between
CONASYL and relational data models.
Information preserving transformations
are described which may be mechanicslly
applied to data definition or data
manipulation statements of one data
medel to obtain equivalent statements
in the other data model. Using these
transfoermations it is possible to
design a multimodel DBMS which supports
beth network and relational data
models", [See also {Johnson and
Larson, 1979y, {(Johnson, Larson, and
Lawrence, 1979), and (Johnson, Larson,
and Lawrence, 197R)],

R, M, Lee, "Comparison of HI-TQ and the
Relational Calculus", Dept. of Decision
Sciences working paper 78-07-35, the
Wharton School, u. of Pennsylvania,
Philadelphia, PA, July 1978.

"Paper compares the retrieval
capabitities of HI-TQ, a non-procedural
query language for Netwark type
databases, to the Relational Calculus".

R. M, Lee, "A Short Survey of Current Data
Models", Dept. of Necision Sciences
working paper TR-A2-A47, the Wharton
School, U, of Pennsylvania, Philadelphia,
PA, Feb., 1978,

"This paper presents a brief tutorial
on several of the more popular 'data
models' or logical representations used
in database systems to characterize the
structural aspects of the database",.

R. A. Lorie and J. F. Nilsson, "An Access
Specification Langquage for a Relational
Data Base System™, 1IBM J. Research and
Nevelopment, vol. 237 no. 3, May . PP.

"We address the problem of executing
high 1level 1language queries submitted
to & relational data base system. As a
step 1in the process of constructing an
'efficient' compiler for 2 high 1level
language we suggest the elaboration of
an intermediate level 1language acting
as a target language for the optimizer
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part of the compiler", [The latter
language can use tuple-at-a-time
access, as does the CODASYL DML. See
also (Astrahan et al., 197A)].

J. R. Lucking, “"Comments on Advantages of
the Data Structure Set Model"™, in (Rustin,
1974) , pp. 115-119.

"At the declarative level of describing
data, there is virtually no difference
between networks and relations. At the
manipulative level, the comparisons
that we have seen today have been

slightly unfair, in that one |is
comparing systems of a slightly
different level of procedurality. The
constraints imposed upon DBTG in

defining language are the constraints
imposed by COBOL",

W. C. McGee, "A Contribution to the Study
of Data Eguivalence", J. W. Klimbie and X.
L, Koffeman (Eds.), Data Base Management
{Proc, IFIP TC-2 Working <ConF. on Data
Base Management, Apr. 1974y,
North-Holland, Amsterdam, Neth., 1974, pp.
123-148,

"The paper presents a set of techniques

for transforming structures of one
particular" "data structure class (or
DSCY" "into equivalent structures of a

second DSC, As the first DSC, we will
take the Flat Data Structure Class".
"As the second DSC, we will take the
class 1implicit in the data description
language of the CODASYL Data
Description Language Committee”,

W, C, McGee, "0On User Criteria for Data
Model Evaluation", ACM Trans. on Database
Syst., vol. 1, no.” 4, Dec. ~ 1975, Pp-
I70—-387.

"An evaluation procedure is needed
which will allow the user to evaluate
alternative models in the context of a

specific set of applications". "Two
kinds of criteria are presented: use
criteria, which measure the usability
of the model; and implementation
criteria, which measure the
implementability of the model and the
efficiency of the resulting
implementation. The use of the
criteria 1is 1il1lustrated by applying
them to three specific models: an

n-ary relational model, a hierarchic
model, and a network model™.

L. TI. Mercz, "Issues 1in Building a
Relational 1Interface on a CODASYL DBMS",
G. Bracchi and G. M, Nijssen (Eds.), Data
Base Architecture (Proc. IFIP TC-2 Working
Conf. on Data Base Architecture, June
1979y, North-Holland, Amsterdam, Neth.,




1979, pp. 191-211.

"The CODASYL'78 database proposals are
evaluated and found to be insufficient
for providing a semantically complete,
formal description for the conceptual
schema., Therefore, it is not possible
to derive a complete relational view
from a CODASYL schema. Tn <contrast
with the CONASYL'7R propecsals, a
procedural external schema and related
data manipulation operators are
outlined, which can coexist with
normalized relational views on the same
information base",

A, S, Michaels, ®, Mittman, and C. R.
Carlson, "A Comparison of the Relational
and CODASYL Approaches to NData-Base
Management", Computing Surveys, ACM, vol,
8, no. 1, Mar.” 1975, pp. T25-151,

"Data definition,
protection, and independence, and
system performance are important
factors when studying and evaluating
data-base management systems". "The
relational and CODASYL Data Base Task
Group approaches ..., are compared and
contrasted from these points of view.
The paper concludes with the
ohservation that since data-base
management systems are to serve the
needs of widely diverse communities of
users, no single approach to data-base
management seems either desirable or
likely to emerge as dominant in the
near future".

manipulation,

E. Nahouraii, L. ©0. Brooks, and A, F.
Cardenas, "An Approach to Data
Communication Retween Different
General ized Data Base Management Systems”,
P. C. Lockemann and E., .7, Neuheld (Eds.),
Systems for Large Data Bases (Proc. 2nd
Tnrl. ConT. on Very Large Data Bases,
Sept. 1976), North-Holland, Amsterdanm,
Neth,, 1977, pp. 117-142,

""his report discusses some of the
problems and provides a methodology for
communicating and exchanging
information betwean heterogeneocus
medels of data or DBMSs that are
commercially available™. ™"Our proposed
approach to interconnecting
heterogeneous DBMSs is to characterize
the access paths into and through the
data in a DIAM string catalog". [See
also (Cardenas and Pirahesh, 1986)].

S. R, Navathe, "an Tntuitive Approach to
Normalize Network Structured Data™, Proc.

record types (which may be a set of
files from a file system or record
types / segments 1in a DBMS) into a
number of relations".

E. J. Neuhold, "Data Mapping: Formal
Hierarchical and Relational Mcdel™, R.
Rustin (Ed.), Data Base Systems (Courant
Computer Sei. Symp. [ May 1971),
Prentice-Hall, Englewood Cliffs, NJ, 1972,
p. 185 (abstract); "pata Mapping: A
Formal Hierarchical and Relational vView",
Institute for Appl. Informatics, U, of
Karlsruhe, Karlsruhe, W. Germany, Feb.
1973,

"The techniques developed for the
formal description of the semantic of
programming languages can be applied to
the different data constructs found in
data base systems". "This paper
concentrates on hierarchical
organisations ..., and compares some of
their properties to the relational view
of Aata".

G. M, Nijssen, "Data Structuring in the
DDI. and Relational Model™, J. W. Xlimbie
and K. L. Roffeman (Eds.), Data Base
Management (Proc. IFIP TC-2 Working Conf.
on Data Base Management, Apr. 1%74) ,
North-Holland, Ansterdam, Neth,, 1974, pp.
363-384,

"Phe main data structuring elements of
the CODASYL ™DDL and Relational Data
Model are compared. The comparison is
ilJlustrated with an example and some
data descriptions. The main conclusion
is that a common DDL could be
specified, encompassing the main
aspects of the CODASYL DDL  and
Relational Data Model. An instant
quideline for DDL users" [for
relational-1ike usel "and some DDL
modifications are also shortly
described”.

T. W. 0lle, The CODASYL Approach to Data
Base Management, John Wiley and Sons, New
JYork, NY, 1978, Chap. 24 ("Relational
Approach"), pp. 265-279.

[This chapter defines various aspects
of the relational data model and
compares them with aspects of the
CODASYL data model. See also (Olle,
1975y 1.

T. W. Nlle, "Current and Future Trends in
Data Base Management Systems™, Proc. TFIP
Congress 74, North-Holland, Amsterdam,

6th Intl. Conf., on Very Large Data BRases,
KCW ,"AcE, ToRF, pp. 1GA-35R8,

[This paper describes) "a simple
‘procedure for converting a network of

Neth., Aug. 1974, pp. 998-1406.

[Tn part of this paper]), "the work of
the CODASYL Data Base Task Group and of
the droups which it has spawned is
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compared with that of the Guide-Share
groups and with the emerging theories
on relational data bases. The
significant features of Codd's work are
selected and their potential impact
assessed",

T. W. 01)e, "Data Definition Spectrum and
Procedurality Spectrum in Data Base
Management Systems", J. W. Klimbie and K.
L. Koffeman (Eds.}, Data Base Management
(Proc. IPTP TC-2 Working TonfE.” 6n Dhata
Rase Management, Apr. 1974y,
North-Holland, Amsterdam, Neth., 1974, pp.
289-293,

"This paper describes two spectrums -
the phys-log spectrum along which all
data definition languwages must lie and
the ©procedurality spectrum along which
all languages to act on a computerized
data base must lie., A proposal for a
multi-stage data definition process
supported by different user interfaces
is outlinea”. [See also (0lle,
1974cY ).

T. W. 0lle, "Data Structuring Facilities
in Commercially Available DBMS", Computer
Rulletin, Rritish Computer Soc., series 3,
To. 1, Sept. 1974, pp, 2r-22 and 34,

"This paper introduces the new concept
of a complete spectrum of data
definition facilities from the ©purely
logical to the completely physical. 2an
indication. is given of where major
commercially available DBMS lie in this
spectrum. The interaction with this
spectrum of processing languages on
various procedural levels is discussed.
Finally, a potential future role for
the relational database and its
associated processing language is
suggested". [See also (Nlle, 1974b)]).

T, Wo Nlle, "A Practitioner's View of
Relational Data Base Theory", FDT, ACM
SIGMOD, vol. 7, no. 3-4, 1975, pp. 29-43,

"The ... paper represents a 1ightly
edited version of" [(01le, 1978)],

T. B. Rothnie and W, T. Hardgrave, "Data
Model Theory: A Reginning", Proc. Fifth
Texas Conf. on Computing Syst., LEEE-CS5,
nctl T97R, . &7 (abstract); Tech. Rep.
18, Dept. of Info. Syst. Management, U, of
Marylanr, College Park, MD, Sept. 1974,

"We propose that 'data model' he used
to denote: a collection of abstract
entities, facilities for defining
abstract entities", [andl "a collection
of operations that manipulate abstract
entities”™, "This paper represents an
embrionic attempt to establish a theory

of data models™.
and Sibley, 1979)1].

[See also (Hardgrave

J. B. Ruby and A. G. Carrick, "An Approach
to Providing a Relational Query Processor
for a Limited CODASYL Data Base Management
System", Proc. 3rd USA - Japan Computer
Conf., AFIPS, nct. 1978, pp. 139-1744,

"A dual Data Base Management System
(NPBMS) design is proposed within which
both network and relational subsystems
coexist. The network subsystem serves
as the 'operational® DBMS with which
programmers interface, while it also
provides the base upon which the

relational end user {query only)
subsystem operates". "The basic
network subsystem ... is a limited
subset of the 19745 CODASYL
specifications; and the proposed

relational query interface is a limited
subset of ... SEQUEL",

R. Rustin (Ed.y, Proc. ACM 3TGMOD
[STGFIDET) Workshop on Data Description,
Access, and Centrol, vol. 2 ("Data Models:
Data-Sfructure~Set versus Relational™,
May 1974,

"This, the second volume, contains the
papers and the transcript of the debate
on the differences and similarities of
the Data-Structure-Set Model versus the
Relational Model of data between C. W,
Bachman and E. F. Codd". [This
includes six papers ((Bachman, 1974),
(Codd and Date, 1974), (Pate and Codd,
1974), (Lucking, 1974), (Sibley, 1974),
and (Tsichritzis, 1974)) plus
discussion].

H. A. Schmid and P. A. Bernstein, "A
Mul ti-level Architecture for Relational
Data Base Systems", Proc. [1lst]l 1Intl.
Conf. on Very Large Data Bases, ACM, Zepf.
1975, pp. 202-226,

"We describe a multi-level architecture
for relational data base systems”".
[Pne level supports the language
described 1in (Tsichritzis, 1974). See
alse (Klug and Tsichritzis, 1977) and
(Psichritzis, 1975)].

L. S. Schneider, "A Relatiocnal Query
Conpiler for Distributed Heterogeneous
Databases", Sterling Systems COrp.,
Golden, CO0O; presented at SHARE 50 Conf.,

Mar. 1978.
"Information systems in which the
database is distributed among many
heterogeneocus representations are

becoming more common with the advent of
computing networks". "This paper
contends that a mapping from a

- 65 -



consistent comprehensive user-view to
the semantics of each target system
involved would reduce this problem to
one of syntax for which known solutions
may be applicable, and that such a
mapping can be founded on the
relational model ey the Data
Tndevendent Accessing Model .., and
the juxtaposition of these". I[See also
(Schneider, 197631,

L. S. Schneider, "A Relational View of the
Data Independent Accessing Model™, Proc.
ACM-STIGMON Intl. Conf. on Management of
Pata, June T97%, pp, 75-94, -

"This paper attempts to show that the
DIAM's relevance to contemporary
research in database systems can be
enhanced by viewing it through n-ary
relations. To accomplish this, the
paper first develops a redefinition of
the DIAM String Level in terms of n-ary
relations. Tt then appeals to the
remaining levels of the NIAM to
describe various relational
implementation alternatives". [See
also (Schneider, 1978)].

N, W, Shipman, "The Functional Data Model
and the Data Language DAPLEX", Proc.

ACM-SIGMOD 1979 Intl. Conf. on Management
of  Data, WMay 1379, p, 53 (abstract); to

appedr Ln ACM Trans. on Database Syst..

"This paper presents and motivates the
DAPLEX language and the underlying data
model”™. [Nne section states that] "the
data modelling capabilities of DAPLEX
incorporate those of the hierarchical,
relational and network models™,

R, Shneiderman and G. N. Thomas, "Path
Expressions for Complex Dueries and
Automatic Database Program Conversion™,

Proc. &th Tntl. Conf. on Very Large Data

Bases, ACM, Nct. 1387, ppb. T13-44]

"nur efforts to develop an automatic
database system conversion facility
vielded s powerful, vyet simple query
language which was designed for ease of
conversion”, "This approach provides
for a high level, relaticnal-1like
facility with the visual and structural
appeal of the network model". "Within
a set instance the records are in ...
order by the set keys™ las in a CODASYL
set] "and duplicate set keys are not
allowed™ [as in a relation, whose
tuples are unique, or a CODASYL set
with duplicates not allowed].

E. H. gibley, "On the Equivalences of Data
Based Systems™, in (Rustin, 1974), pp.
42-7¢.

"The two major approaches that have
emerged may be termed the relational or
set theoretic, and the data structured
or procedural. There are obviously
differences in these, but there are
also similarities”.

F. H. Sibley and L. Kerschberg, "Data
Architecture and Data Model
Considerations", Proc. Natl. Computer
Conf., AFIPS, wvol. 46, June 1977, pp.
B5-65.

"In the past, attempts have been made
to compare and contrast ... systems,
but the greatest difficulty arises in
seeking a common basis. This paper
attempts to show how a generalized data
system {GDSY, represented by two
different models, could form such a
hasis; it then wproposes that data
policy definitions can restrict the GDS
to a specialized model, such as a
relational or NDRTG-1ike model™,

M. R, Stonebraker and G, D, Held,
"Networks, Hierarchies, and Relations in
Data Base Management Systems®, Proc. ACM
Pacific 75 Regional Conf. (Data:  1ts Use,
Organization, and Management), Boole and
Babbage, Inc., Sunnyvale, CA, Apr. 1975,

pp. 1-9.

"The three nmodels of data that
currently prevail are described. One

is the relational view", "The second
is the network view advanced Dby
CODASYL". "A third view is a

hierarchical onhe" . "Non—-procedural
languages for all three views of data
are very similar™, "The expressiveness
of the data structures is the same for"
[relational and network].

M. R. Stonebraker and L. A, Rowe,
"Observations on Data Manipulation
Languages and their Embedding 1in General
Purpose Programming Languages", Proc. 3rd
Intl. Conf. on Very Large Data Bases, ACM,

0ct. 1377, op. 178-143.

"Many data base query languages, both
stand-alone and coupled to a general
purpose programming language, have been
proposed”. "Issues include the
specification of performance options,
side effects, implicitness, the
handling of types and the time of
binding". "The emphasis is on a
comparative analysis",
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K, Tabata, H. Matsumoto, and ¥, Ohno, "A
DBMS  for a Composite Type of Distributed
Data Rase", Proc. 3Ird USA -~ Japan Computer
Conf., AFTPS, Nct. 107%, pp., 187-101,

"We propose a philosophy of a Data Base
Management System (DBMS)Y for a
composite type of distributed data
base. Component data bases being to
construct the distributed data base ...
may have data models Aifferent from one
another. We integrate various kinds of
data models into the relational model
to construct the distributed data
base".

N. Thalmann and D.
Problem-0Oriented Analysis of Database
Models", J. chemical Information and
Computer Sclences, American Chemical SoC.,
Washington, NG, vol. 19, no. 2, May 1979,
pp. R5-80,

Thalmann, A

"Wwhich is the most convenient database
model considering specific
applications? The goal of this paper
is to try to answer this question by
the use of a chemical example.
Examples of requests describe the
problems of insertion, deletion, and
updating; these requests are analyzed
for the hierarchical model and are
expressed in a relational 1language
defined by the authors and in Socrate
for the network model™.

D. C. Tsichritzis, "Comments on Advantages
of the Relational view"”, 1in (Rustin,
1974), pp., 77-81.

"The oprincipal advantages of the
relational model are: simplicity, in
terms of the data and the language;
uniformity, everything is based on one
concept; completeness, it is as
complete as anything else; data
independence, both in storage structure
and growth independence for certain
kinds of changes in the schema;
security and integrity".

N, C. Tsichritzis, "LSL: A Link and
Selector Language”, Proc, ACM—STIGMOD TIntl.
Conf. on Management of Data, .June 1976,
PP. 123-1733, - T

"This paper presents +the main ideas
behind the 1lanquage LSL". "It can be
thought of as a relational system
implemented on a2 network environment",
[See also (¥Xlug and Tsichritzis, 1977y,
{Schmid and Bernstein, 1975), and
(Tsichritzis, 1975)1.
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D. ¢, Tsichritzis, "A Network Framework
for Relation Implementation", B, C. M,
Douqué and G, M, Nijssen (Eds,), Data Base
Description {Proc. IFIP TC-2 Special
Working Conf. on Data Base Description,
Jan. 1975) , North-Holland, Amsterdam,
Neth., 1975, pp. 269-282.

"A network model is defined in terms of
simple relationships among data". "A
network language is proposed to declare
and manipulate access paths between
data. It is claimed that the proposed
framework can be appropriate as a basis
for relation 1implementation®. [See
also (Xlug and Tsichritzis, 1977),
{Schmid and Bernstein, 1975), and
{Tsichritzis, 1974)].

J. D, Ullman, Principles of Database
Systems, Computer Science Press,
Rockville, MDD, 19184, Sect. 3.4

("Comparison of the Models"™), pp. 98-14¢d¢,

"By the criterion of easy use, there is
no doubt that the relational model is
superior”, "when we consider the
potential for efficient implementation,
the network and hierarchical models
score high marks".

¥. Vassiliou and F. H, Lochovsky, "DBMS
Transaction Translation®, Proc. COMPSAC
R, IERE-CS, Oct, 198@, pp. %9-98; "an
‘extended version, by Y. Vassiliou, appears
in F, H, Lochovsky (Ed.,), "A Panache of
DBMS Ideas I1", Computer Syst. Research
Group Tech., Rep. 181, U. of Toronto,
Toronto, Ont., Canada, May 1979, pp.
92-=122.

"Data translation and transaction
translation are two major problems that
have to be solved in order to achieve
the coexistence of heterogeneocus
distributed databases®. "Methods for
mapping a hierarchical or network
schema to an equivalent relational
schema are presented". "Relational
operators . are translated ta
equivalent hierarchical and network
operations".

R. ®. Westgaard, "A COBNL Data Base
Facility for the Relational Data Model",
Proc. ACM Pacific 75 Regional Conf. (Data:
TEs Use, Nrganization, and ¥Manigement),
Boecle and Babbage, 1Inc., Sunnyvale, Ca,
Apr. 1975, pp. 132-139.

"The relational data model ... has been
contrasted with the CODASYL DDL network
model as to effectiveness in meeting
the goals of data independence,
flexibility in data modeling, and ease
of use", "The CODASYL DDL and DML
interfaces are oriented to the
application programmer whereas the



relational model 1is oriented to the
less procedural non-programmer., This
paper proposes an application
programmer COROL interface for the
relational model utilizing existing
cCOBOL T/0 wverbs and the CODASYL RNL
constructs of schema and subschema”.

V. ®, M, Whitney, "Relational Data
Managemeant Tmplementation Techniques"®,
Proc, ACM STGMOD  [SIGFIDET] Workshop on
Tata Description, Access, and CGontrol, May
To74, pp. 321-14R7, -

[Tn part of this paper], "the concepts
of modeling information structures with
data is illustrated with the CODASYL
DRTG and the relational models™,

F. Wong and R. H. Katz, "Logical Design
and Schema Conversion for Relational and
DRTG Databases®", P. P,-S, Chen (Ed,),
Proc, 1Intl, Conf, on Entity-Relationship
Approach to Systems Analysis and Design,
Tec, 1979, “pp, 319-120; later published
as Entity-Relationship Approcach to Systems
AnaTysis and Design, North—-Holland,
Amsterdam, Neth., N

"A variant of the FEntity-Relaticonship
mode) is proposed as the data model for
logical design". "Mapping rules will
he propesed for transforming a design
schema into a corresponding  schema of
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