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Abstract 

Database management is a new and fast growing 
discipline within computer science. Curriculum 68 
did not include database management in its recommended 
courses. With the advent of large direct access. 
secondary storage devices to hold large volumes 
of information referred to as a database and with 
the need to manage that storage efficiently and 
conveniently, there has developed the computer 
science discipline of database management. This 
paper describes a course in database management, 
including a course catalog overview, course outline, 
and bibliography. This paper could serve as a 
guideline for future ACM Curriculum Committee on 
Computer Science recommendations in database 

management. 

When the ACM Curriculum Committee on 
Computer Science (C3S) published its recom- 
mendations for academic programs in computer 
science in Curriculum 68 (i), the discipline 
of database management was in its infancy. 
The 1973 ACM Turing Award winner, C.W. 
Bachman, had implemented an early version of 
Integrated Data Store (IDS), and a few others 
were beginning to publish descriptions of 
data management systems. The only Curriculum 
68 course which included the subject of data 
management and databases was: AS. Large- 
scale Information Processing Systems. Since 
the course primarily concerned the design and 
implementation of large-scale software 
systems, data management and databases were 
studied as secondary tools to the main 
"systems design" function. 

More recently, the ACM Curriculum 
Committee on Computer Education for Manage- 
ment (C3EM) published its Curriculum 
Recommendations for Graduate Professional 
Programs in Information Systems (2). 
Although these curriculum recommendations 
were primarily intended for students in 
management science and business professional 
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programs, two courses were included which 
discussed data management and databases: C3. 
File and Communication Systems and D2. System 
Design. Although neither of these courses was 
dedicated to the study of databases, they did 
introduce the student to such concepts as network 
data structures, direct access secondary storage 
devices, file systems, and design of integrated 
databases. The associated literature had also 
grown, which provided support for these courses. 
In the C3EM Curriculum Recommendations for 
Undergraduate Programs i_n_Information System__s 
(3), course C3 was renamed UC3 and course D2 was 
included as part of U[}9. 

The purpose of this paper is to propose a 
course entirely in database management since the 
discipline has come into its own right, separate 
and apart from other topics such as system design 
and implementation or soft~are engineering. This 
paper could serve as a guideline for future C3S 
recommendations. 

The course is d~vided into eight parts. The 
first part, Introduction, defines a database and 
outlines why integrated databases are desirable. 
The second part, Logical Data Structures, is a 
review of basic data structures as well as a 
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presentation of networks. The Bachman database 
structure diagram, the Codd relational notation, 
and the hierarchical structure are described. 
Physical Storage Structures is the third section 
and is concerned with storage devices and media 
such as memory, disc's, and drum's. 

The fourth part, File Structures, concerns 
sequential, indexed sequential, direct access, 
and inverted file organizations. This is 
followed by the fifth part, File Systems, which 
surveys vendor generated file management systems. 
The sixth part, Development of Integrated 
Databases, describes the ingredients of all 
database management systems and provides a 
historical development of the CODASYL activities. 

The seventh part, Survey of Database 
Management Systems, lists the criteria to evaluate 
database systems and surveys a number of 
generalized systems. The final part, Database 
Management in Perspective, reviews the goals of 
database management and projects the future of 
the discipline. 

A "Course Description" has been included which 
could be published in a university bulletin. 
This is followed by a course outline and a 
bibliography. Entries in the bibliography have 
been cross-referenced in the outline to aid in 
the instruction of the material. 

This course can be given adequately in one 
semester or two quarters. If a number of case 
studies are presented and the students are 
required to implement a database management 
system (DMS) or an application using an existing 
DMS, then the course could be given over an entire 
year (two semesters or three quarters). 

At the present time there are no adequate 
texts for this course. However, a new book by 
Date and a forthcoming book by Wiederhold are 
steps in the right direction. 
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Catalog Course Description 

This course is primarily concerned with the 
definition, organization, and manipulation of a 
database. An overview of the goals of database 
management is examined. Next, the basic 
ingredients of all database management systems 
are presented, including logical data structures, 
physical storage structures, and file structures, 
with emphasis on direct storage access methods. 
Thedatabase management process is broken down 
into its four constituent parts: data definition, 
data manipulation, data retrieval, and report 
generation. Attempts toward standardization in 
database management are presented, with emphasis 
on the CODASYL activities. Security, integrity, 
and privacy measures are also discussed. The 

ii 

concept of shared files and the deadlock problem 
are presented. A number of general database 
management systems are surveyed, and at least one 
case study is examined in detail. 

Prerequisite: An undergraduate course in 
data structures. 

Course Outline 

i. Introduction [Texts: CAG 73, DAT 75, HOU 74, 
KLI 74, LEF 74, LYO 71, RUS 72 WEI 75] 

A. Definition of a Database [LYO 71] 
B. The Goal of Database Management [BAC 73] 
C. Reasons for Developing the Integrated 

Database [BAC 73] 
2. Logical Data Structures [CHI 68, DIM 69, 

DOD 69, EAR 71, MEA 67] 
A. The Meaning of Data [LYO 71] 

i. Definition 
2. Attribute (Types) 
3. Values (Occurrences) 

B. Hierarchical Representation of Data 
C. Pointers [KNU 74] 
D. Binding of Pointers with Data [KNU 74] 
E. Sequential [KNU 74] 
F. Linked Lists [KNU 74] 
G. Ring Structures [KNU 74] 
H. Doubly Linked Lists [KNU 74] 
I. Trees [DEMA 71, LAN 63, hIE 72] 
J. Strings 
K. Hash Coding [ARO 69, BEL 70a, BEL 70b, 

BEY 68, BLO 70, COF 70, DAY 70, KNO 71, 
LAM 70, LUM .71, MAU 68, MOR 68, RAD 70, 
ULL 70] 

L. Networks [BAC 65b, BAC 64] 
i. Definition 
2. Database Structure Diagram (Bachman) 

[BAC 69, ROB 73] 
3. Relational Structure (Codd) [CODD 70, 

CODD 7]a, CODD 71b, CODD 72, 
CODD 74a, CODD 74b, DAT 74] 

4. Hierarchical Structures & Network 
Representation (~ la IBM/IMS) 
[ELL 70, HEN 69] 

M. Data Entry and Input Media [HOU 74] 
3. Physical Storage Structures [DIM 69, HOU 74, 

TAY 71] 
A. Hierarchy of Physical Structures [BAC 72a] 
B. Types of Secondary Storage Physical 

Devices [IBM 74, HOU 74] 
i. Tape 
2. Disc 
3. Drum 
4. Data Cell 

C. Comparison of Physical Structures 
4. File Structures [CHA 68, CHA 69, CLI 66, 

COF 70, DEMA 71, DOU 66, HSI 71, HSI 70, 
LEF 69, MAD 70, ~R 68, MCG 68, MCG 69, 
hIE 72, PRI 71] 

A. Definition 
B. Sequential File Structures [GHO 69, 

IBM 74] 
i. Fixed 
2. Variable 
3. Blocked 

C. Indexed Sequential File Structure [IBM 74, 
~L 72, NIJ 71b] 

D. Random (Direct Access) [HEI 63, IBM 74, 
JOH 61, NIJ 71a, NIJ 71b, OLS 69, PET 57] 

i. Randomization Techniques (See Hash 
Coding) 



2. Keyed Flies 
E. Inverted Files [BAYER 70, BAYES 69, GAG 73] 

I. Partially Inverted Files (Directories) 
2. Fully Inverted Files 

5. File_S~stems [BRY 69, LEF 69] 
A. Basic Ingredients 

I. System Control Commands 
2. File Definition 
3. File Initialization 
4. File Update 
5. File Retrieval 
6. File Report Generation 
7. Multi-File Processing 

B. MARS VI (CDC) [CON 74] 
C. MANAGE (Xerox) [XER 70] 
D. MARK IV (Informatics) [INF 71] 

6. Development of Integrated Databases [KLI 74, 
WEI 75, MIN 69, RUS 72] 

A. Motivation [BAC 73] 
B. Standardization Efforts [BLE 70] 

I. Desirability 
2. CODASYL Activity [CODA 71a, CODA 74, 

OLL 72] 
C. Ingredients of Database Management Systems 

I. Data Definition Facility [CODA 71a, 
CODA 74, D~IP 70, EAR 72, ELL 70, 
ENG 71, FRY 72, KOC 72, MCG 72, 
SIB 73, TAY 71] 

2. Data Manipulation Facility [CODA 71a, 
ENG 71, HEA 71] 

3. Database Query Facility [CODD 71a, 
CODD 74a, CODD 74b, GHO 68, LAN 63, 
MUL 71, SAL 68] 

4. Database Report Generator Facility 
5. Utilities (Journalization, Statistics, 

Initialization) [XER 74] 
6. Shared Databases [SHO 69] 
7. Database Restructuring [XER 74] 

D. The Database Administrator [GUI 73] 
7. Survey Of Database Management Systems 

A. Evaluation Criteria [CODA 69, CODA 71b, 
ENG 71] 

I. Type of System (Host vs. Total) 
2. Data Definition 
3. Data Manipulation 
4. Query Capability 
5. Report Generation 
6. Application Programming 
7. File Structures 
8. Documentation 
9. Communications 

i0. Security, Integrity, and Privacy 
[BRO 71a, BRO 71b, DEA 71, SHE 72] 

Ii. Run Time Statistics 
12. Shared Files [CODD 70] 
13. Data Independence [ALT 72, AST 72, 

COL 72, DAT 71a, DAT 7]hi 
B. CODASYL DBTG Report [CODA 71a, CODA 74, 

ENG 71] 
C. GUIDE/SIIARE [GUI 73, EVE 71] 
D. EDMS (Xerox) [XER 74] 
E. DMS ii00 (Univac)[UNl 72, UNI 73] 
F. IDS (Iloneywell) [BAC 65a, HON 72] 
C. IMS (IBM) [IBM 731 
H. IDMS (Cullinane Corp~) [CUL 73a, 

CUL 73b] 
I. System 2000 (MRI Systems Corp.) [MRI 72] 
J. TOTAL (Cincom Systems, Inc.) [CIN 74] 
K. GIM (TRW, Inc.) [NEE 67] 
h. TDMS (SDC) [BLE 67] 
M. JOVIAL (SDC) [SYS 68] 
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8. 

N. ADABAS (Software AG Corp) [SOF 73] 
O. Other Systems [ALT 72, AST 72, BAC 72b, 

BOB 72, CAN 74, DIX 66, FEN 71, LIU 71, 
SEN 73] 

Database Management in  Pers[le_ctiK E [BAC 73] 
A. Review of tim Goals of OaLabase Management 
B. Database Management System Evaluation 
C. The Future of Database Management 
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