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Performance Modeling of Distributed CODASYL Structures

Frank Germano, Jr.
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University of Pennsylvania
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Abstr act

A series of analytic performance models has been

developed to compare various software

architectures or strategies of distributing
CODASYL—like structures. Each model uses a

given global schema structure and transaction

mix to minimize operational costs, which include

disk costs, cpu—memory costs, and communication

costs. Although formulated as optimization
models, only simple heuristics, implicit
enumeration, and decision support facilities are

used at this time to arrive at solutions. This

note summarizes the nature of these models and

the underlying distribution strategies.

The implementor of DDBMS software can choose from a large
number of possible software architectures. Although there

are many important operational characteristics to consider

when choosing an architecture, performance issues are a

central factor. Analytic performance models are developed
to assist the system implementator in this difficult

comparison. Is the use of a high—level data language,
parallelism, or data redundancy always indicated? What

happens when communications costs are high or low? What

effect does a change in the retrieval vs. update mix have

on architecture choice?

Four architectures or strategies have been identified for

distributing CODASYL—like structures.
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— the Remote Area Model (RAM) —— use independent
database management systems at each host and

support global views

— the High—level Language Model (HLLM) —— use a

high—level DML with remote databases and global
views

— the Parallel Processing Model (HLPP) —— use a

high—level DML, global views and parallel set

component processing and polling.

The network environment supporting the distributed

database is composed of multiple hosts, each capable of

maintaining a local data structure. Underlying each

architecture design is the desire to support transparent
data access, i.e. the application programmer has no

knowledge of data location. Each host operates components
of the distributed database management system. In the

remote area model this component is nothing more than a

remote file system interface. In the other cases, the

remote components support a three schema architecture

containing user views, local structures and global
(multi—host) views.

Figure 1 summarizes the general structure of each model.

All are extensions of the Integrated Database Model

Gerritsen et al.].
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Figure II. Model Structure
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