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Pre face

The purpose of this study was to complete the development of

a data base management system performance monitor. This

study presents the System Requirements, System Analysis,
•%

System Design and Implementation of a data base management

system performance monitor. The emphasis of this study is

on the completion of the performance monitor so that it may

be applied as a comprehensive tool for the analysis of DBMS

performance problems.

I would like to thank several individuals who were

essential to my thesis efforts. Dr. Gary Lamont, my thesis

advisor, and Dr. Thomas Hartrum, my thesis reader. I would -.-,-

also like to thank Mr. Bob Ewing for answering many of my

questions, and my wife, Judy, and son, Andrew, for their . %J.

support.
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Abstract

This, study was concerned with the completion of a Data

Ba se Management System (DBMS) performance evaluation tool

named DBMON. The previously existing DBMS performance tool

was also developed at the AT Information Sciences

Laboratory.

The genern I ized des ign for a DBMS monitor was changed

to include the statistical and graphical analysis of
6e,'

performance data, the maintenance of a performance report

*library, and monitor operation with the INGRES DBMS. These

design fea tures were then impliementeda nt a new version of 4

the DBIVN monitor.

A DBNO!N User' s Methodolgy was developed and applied to

the diagnosis and correction of DON~S performance problems

us ing the DBI-UN1 system.
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' *. I. Introduction-

Ba ckg rou nd

A Data Base Management System (DBMS) is a complex software

tool for the manipulation and maintenance of a computer data iA.

base. The benefits of using a DBMS are numerous (7:9-12),

buL come at the expense of the overhead placed on computer

resources. It is natural to want to maximize the benefits

and minimize the overhead incurred by the use of a DBMS.

In order to measure and identify areas where reductions

to DBMS overhead can be made, a DBMS performance monitor

called DBMON has been developed (2;5). This monitor is a

much needed tool, that has been designed to free Data base

Administrators (DBA) from having to rely on intuition, and

trial and error techniques for improving DBMS performance.

Performance monitors can be grouped into one of three

categories (16:82-108): software, hardware, or hybrid.

This study concerns itself with the continued development of

a software based performance monitor with special emphasis

on DBiISs.

The thesis "Development of a Data Base Management

System Performance Monitor" documents the design of a data

base performance monitor which could collect and display

data base performance information (2). Work on this %

performance monitor was continued in "Continued Development *

of a Data Base Management System Performance Monitor" (5).

t. I-% :% "



' This second thesis effort continued development of the DBA's

interface and measurement data analysis capability. This

interface and the analysis capability allow the analysis and
n6 

%

evaluation of OBHS performance.

The development of a DBMS performance monitor is an

objective of the AFIT Information Sciences Laboratory (ISL).

DBHOJ is part of an ongoing research development of a

software engineering environment that will include DBMS

applications and analysis.

P_ Problem

The situation with the previously developed DBMS

performance monitor (DBMON Version 2.0) is that it was an

to incomplete tool. A tool that lacked a complete user's

methodology. A systematic approach to using the monitor in

solving DBMS performance problems was required. Another

limitation of DI3tION was that its interface was restricted to

use on the TOTAL DBMS. An extension of the monitors
4.

capabilities to include operation with other DBMSs was

required to make DBMON useful in more applications. The

third area that was lacking with the previously developed

monitor, was the need to complete the development of the

user interface in order to make DBHON a more complete, *,ft

informative and easy to use tool.

N1-2:- "



* Purpose

The purpose of this study is threefold.

1. Develop a user's methodology for the application of k
DB °ON.

2 Adapt DEMON for use with other DBMSs. -,

3. Complete development of the user interface.

a. Allow for the graphical representation of performace

data . ''""'

b. Allow for statistical analysis of performance data.

c. Allow for DBMS maintenance of historical performace

d ata .

Scope

The primary intention of this study was to complete the

development of DEMON. The study does not provide a

comprehensive analysis of all possible applications of

DEMON, but does address the general methodology whereby

DBMON may be applied to the analysis of performance

problems.

Assumptions
V .',

1. DBE ON, the previously developed performance monitor,

is assumed to function correctly.

2. The VAX 11/780 computer system and its V-IS operating .

are assumed to operate properly and provide accurate system

1-3 .
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. resource measurements.

'_%.
3. The TOTAL and any other DBUSs used will remain

operational for the testing of the performance monitor.

4. Any graphical and statistical packages used are

assumed to work properly.

Standards

AFIT/ENG standards (1) of software engineering have been

adhered to in the requirement, design, implementation, and

testing phases of the project. Structured Analysis and

Design Technique (SADT) Data Diagrams (15), and structure

charts were used in order to provide graphical documentation

of the design process. SADT Data Diagrams are an effective

. method of documenting the functional analysis and system -

design. Structure charts are used to clearly document the

general program design. Data Dictionaries are used in

support of the SADTs and Structure Charts. The documentation

used follows the standards established by AFIT/ENG (1).

'

Approach

The approach used in this project consisted of the

following six steps. .

41-

%
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,% --

F . FamiIiarization with the existLing system and software:

a. VAX 11/780 computer system

b VMS operating system

c. TOTAL and INCRLS DBMSs

d. DBNON

2. Literature review of the following areas:

a. Graphical and statistical evaluation of data

b DBMS performance evaluation

3. System design

a. Requirements definition

b. Design of DBMON expans ion

c. Design of a user's performance evaluation

me thodo logy

d. Define test objectives -.

-! Document design process

4. System impimentation

Code changes and additions to DBMON

t) [Tst and validate the implmentation

j C citin - t niplementation and testing process

. *,.li .1111 nalys is and testing .

i, t I;i. y system

-, DBMS performance evaluation methodology

1-5
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6. Documentation

a. Compile all documentation 5%'S*

b. Apply current software engineering principles and %

st a nd a rd s

Equipment and Software Required

This study required the use of the VAX 11/780 computer

that is located in the AFIT Information Sciences Laboratory.

All the required software was residing on this computer

during the course of this study. The software includes the - l

VAX VMS operating system, VMS utilities, and Data Base

Management Systems.

Sequence of Presentation

Chapter II contains the functional requirements of %N

DBNON, and an analysis of a user's data base performance

evaluation methodology. Chapter Ii contains the system

design of the improvements and extensions made to DBMON.

Chapter IV documents the implementation and testing of DBMON

on the VAX 11/780 computer running under the VMS operating

system. Chapter V discusses the results, conclusions, and

.,. recommendations of this study.

-. '3-1-6
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It. System Analysis and Requirements

Introduc t ion A-_

This chapter presents the system analysis and

requirements definition for the parts of the user interface

that were not completed by the previous DBMON development

efforts (2;5). Specifically, this consists of the %

statistical analysis function, the graphical presentation of

performance data, and the maintenance of historical

performance data. This chapter also considers the .

requirements of expanding DBMON to function with DBMSs other

than TOTAL. The functional requirements of the expanded

user interface are presented and integrated into the

previously existing (5) requirements of a DBMS performance

monitor. In addition, a DBMON user's methodology is

. ~discussed. '.-.

Background on the DBMON System

DBMON has been developed at AFIT/ENG to collect and .

analyze DBMS performance data in an effort to understand and

improve DBMS performance. DBMON operates by using

performance measurement and collection software that is

embedded into DBMS application programs. DBMON allows the

user to establish a monitor session, during which computer

system statistics are recorded and DBMS applications ,
%p".

programs are executed. The embedded DBMON software records

Se"..

-pL,-

1,-
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DBS performanLe data during the execution of DBMS Data

Manipulatio n Language (D ML) statements (7:21) . Once the

monitor seb ion is completed, the collected data is analyzed e-.

and can be veiwed by the DBHON user. This monitor system

has been designed and implemented on the VAX 11/780 computer

at the AFIT Information Sciences Laboratory.

The structure of DBMON consisLs of four main functional

areas as shown in Figure 11-1. The four functional areas

are

1. User Interface - This section allows the DB ON user to

specify performance parameters to be measured, duration of ,,..

the monitor session, and types of data presentation. .-,-.---.

2. Measurement of System and DBMS - This portion of

DBMON controls the execution of the monitor program and

collects performance data.

3. Analyze Performance Measurement Data - This section is

to perform mathematical and statistical analysis of

performance data.

4. Present Performance Data to tLhe User - This section

presents the collected and analyzed performance data to

the DBMON user.

11-2-. .
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• .'.. This study addresses enhancements to aLL four DBMON

functioanl areas. Areas one and two are affected by the

adapt ion of DBMON to function with more than one DBMS. Area

three is concerned with the statistical and graphical"- ,

analysis of performance data. Graphical and historical data

presentation are a portion of area four. %.

Adaption of DBMON to Other DBMSs

The usefulness of an) tool can be maximized when it can

be applied to a wide variety of applications. Therefore the

rationale of expanding DBMON to work with other DBMSs is to

make DBMON a more useful tool by expanding its *e

applicability.

The functional requirements of DBMS performance '.•.

measurement can be directly applied from previous work (2)

with the TOTAL DBMS. Chapter II of the thesis "Development

of a DBMS Performance Monitor" (2) extensively discusses the

initial requirements and system analysis of the measurement

of a DBMS.

Briefly, the measurement of a DBMS includes the

consideration of performance parameters that reflect upon

the effectiveness and efficiency of the DBMS. This involves

the measurement of the host computer's workload and the

effect of DBMS operations upon the host computer. Appendix

C of the above mentioned thesis contains a comprehensive set

of DBMS performance measurement parameters.

11-4
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Developing a unified DBHS performance monitor can be

accomplished by directly applying the functional

requirements and system design from the previously developed

DBMON. Maintaining one set of requirements for all the

DBMSs that DBHON can be used with, minimizes the amount of

special case processing that is required by a DBMON user who
, ,,. .- .

applies this tool to TOTAL and other DBMSs. It is possible,

however, that some unique features of a particular DBMS will

not be able to be measured directly or easily because of the .
-% "

use of a more general data base performance monitor.

However, the advantage of using a more general and widely

applicable tool cutweigh any occasional inconvenience.

•.'

Statistical Analysis of DBMS Performance Data

The need for statistical analysis (data reduction) of

DBMS performance data becomes apparent when one is

confronted by a mass of performance data. The requirement L

here is to analyze the data and reach a conclusion as to the

data's significance. The obvious solution of the data

analysis problem is to apply statistical techniques in order

to be able to make an inference as to the significance of

performance testing. Statistical data reduction can bring

the mass of performance data into a manageable form.

A difficulty arises at this point in deciding what

quantatative methodology should be applied in order to

evaluate DBMS performance. Quantitative methods can be ,iI

11-5
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A problem that arises is the very large number of

factors and their complex interrelationships. Even worse

are factors that affect the experimentation but cannot be

effectively controlled. An instance is the effect of a

computer's workload during the time of testing. Any

experimental design should concern itself with extraneous

factors like system workload.

The factorial experiment is most useful in the computer

performance environment (13:18). This type of performance

testing evaluates all combinations of the factors under

study in an effort to uncover the interactions between the

factors. Analysis of variance is a technique that can be

very useful in evaluating statistical data. This technique

* wi I allow est imation of the effects and determine which of

the effects that were measured are important.

If a factorial statistical test is not available,

pairwise comparisons of two groups of sample data can be

done. If more than one factor is being considered, then

multiple pairwise comparisons can be used to detect which

factor or combination of factors has a significant effect.

This technique can circumvent the unavailability of a fully

factorial statistical test.

[he statistical processing module of DB ON needs to

take the collected performance data and perform user

requested statistical calculations that will indicate the

. presence or absence of any statistical difference between

% ,;. S..-. ,.-5.

I I - 7 ,%
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DIMS p)erformance measurement data sets. The results of the
,%-

statistical analysis need to be displayed on the video

terminal and/or printed on the system printer in order to be

evaluated by the DBMON user.

Graphical Presentation of Performance Data

Graphical presentation of a large amount of numerical

data is the simplest method of portraying a trend within a

large body of data. DBMON is capable of producing a vast

amount of raw numerical data that cannot be evaluated by

simply scanning the numbers. An obvious solution is to

convert the raw performance data into graphical 4...

presentations showing the distribution of the performance

_• parameter that is being examined.

There are six general methods of representing

performance data to the DBMON user (5:11-10).

I ~, .' -

I. Lists - lists of performance data.

2. Craphs - graphical information display.

3. Tables - organized lists with headings and totals.

4. Plots - plotted performance data.

5. Charts - Gantt charts, pie charts, and histo ra s. r...m..

6. Reports - custom made reports of DBMS performance

.... .. *

11-8
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" DBMON already has implemented the use of lists, tables, and - .I

custom reports. What is required to further improve the

presentation of performance data to the user is the use of

graphs and charts. This will allow the quick interpretation

of general trends that is not possible by examining the

reports of numerical data. The "simplest" method applicable

here is the use of the histogram. Histograms are easily

constructed and meet the requirement of presenting data

trends. Plots may be used, but they are more complex than

histograms.

The DEIRON graphical presentation module should allow

the display of any of the performance measures that are

collected by DBM1ON. For maximum utility the graphical k-P

presentation should displayed at the video terminal and at V

the system printer at the request of the DBMON user.

Historical Maintenance of Performance Data

Over a long period of time a large amount of DBUS

performance data can be collected. What is needed is a

method of maintaining an index of performance tests that I%
L

will allow the maintenance of benchmark evaluations.

Maintaining benchmarks is required for the testing of

differtices due to a change in DBHS processing over a period

of time.

In essence, what is required is a library management

system that uses a DBMS f, r maintaining a library of

1 1 - 9 " '
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performance test data. The user needs to be able to store

performance reports into a library and retrieve the data

when needed. The performance data could be identified by

the collection date, or some other means of identification.

This library of benchmarks can be used as needed as

references to previous performance states of the DBMS being

studied. For further discussion of DBHS performance

benchmarks see reference 4.

Analysis of a DBMS Performance Methodology

Methodology can be defined as the synthesis of methods

and tools. The Tool in the case of this study is the DBMON

system. DBMON and the methods of its application comprise a

DBMON user's methodolgy as shown in Figure 11-2 (A similar

performance improvement procedure is discussed in reference

(3) ). A method for analyzing DBMS performance can consist

of the following five phases:

I. Understand the System - This phase involves

familiarization with the computer system, the DBMS, and
.1.

the DBMS application being studied.

2. Identify Problem Areas - This phase involves analyzing

the use of a DBMS to identify any potential problem areas

that need to be addressed. This phase could also involve

making and storing benchmark measurements against which to

. *... guage any future performance degredations.

11-10
%,'.



3. Formulate a Performance Improvement Hypothesis - Once

familiar with the system, and having identified a problem

area, possible performance improvement hypothsis can be

listed. These hypothesis should be analyzed to see if

they are feasible. Unrealistic solutions to performace

problems can be rejected at this stage.

4. Test Performance Improvements - This stage involves

the design, implementation, and analysis of an experiment.

The hypothesis from phase four can be implemented and

statistically evaluated against the benchmark testing from

*. phase two.

5. Implement Performance Improvement Modifications - The

statistical evaluation of phase four should indicate the

most effective modifications that can be made. In this

phase, the modifications should be installed and validated

for effectiveness and efficiency.

The DBMON User's Ilethodolgy is further described in Appendix

E, the DBMON User's Guide. The User's Guide discusses the

practical application of the DBMON User's Methodology to

solving DBMS performance problems with the DBMON performance

, monitor. r- I

."*

* .. ,
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S Summary

This chapter presented the general system analysis and

functional requirements for the DBMON DBMS performance

•0 o"

monitor. The following components of DBMON development -

completion were discussed: 
e

-, 1. DBMON adaption to DBMSs other than TOTAL

2. Statistical analysis of performance data

3. Graphical presentation of performance data

* ~4. Maintenance of historical performance data .,

Functional requirements of the above components were listed

and incorporated Into the general requirements of DBHON.

The current set of detailed functional requirements for the

DBMON system are presented in Appendix A.

This chapter also discussed a DBMON User's Methodology. .- 55'

This methodology was presented as an application of DBMON to

solving DBMS performance problems.

.~ .'.
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I[L . System Design , -

Ib
Introduction

This chapter presents the system design for the

continuing development of DBMON. The revised functional

requirements discussed in chapter II were used as objectives

of the system design, and are addressed in the revised

design.-"--
d g

This chapter addresses the system design documentation,,".-.

descriptions of the design, and the test plan to be used in .'

the implementation stage of development.

Design Documentation ..p.*j.

The Structured Analysis and Design Technique (SADT)

(15) was used to document the revised design of a DBMS

performance monitor. The SADT technique was primarily used

because it specifically shows the activities that the design

must address. The use of SADTs is also in keeping with the

previous two DBHON development efforts (2;5). Reference 15

may be consulted for the details of the use and

interpretation of SADTs. The SADT documentation technique --..

is also consistent with the documentation standards of

AFIT/ENG (I).

This chapter addresses the additions and changes made

to the previously existing design of a data base performance

monitor. The complete set of SADT documentation for the

- e d le, '.k .. '"
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data base performance monitor is contained in Appendix B. .,

This set contains the entire system design developed in

previous work (2;5) along with the additions and changes .

made during the course of this study. Appendix C contains

changes to tile system test plan. Appendix D contains the

system design structure charts of the portions of the data

base performance monitor that were modified during the

course of this study.

Overall System Design Summary

The top level view of the DBMON system was presented in

Chapter [1 and illustrated by Figure 11-1. Chapter III of

references 2 and 5 also discuss the overall system design.

(0 As seen in Figure II-I, the data base performance

monitor can be separated into four functional areas. These

functional areas are:

(1) User interface

(2) Measure System and DBMS

(3) Analyze Measurement Data Files

* (4) Present Performance Measurement Data to User

The User Interface (see Figure B-3) controls the

operation of the performance monitor. It allows the DBMON p. .

user to specify monitor options, initiate monitor operation,

and terminate monitor execution. The user interface uses

111-2 5. •
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the monitor user's directives to build a set of performance

commands used to perform the DBMS and system measurement,

49. analyze the raw data, and display the analyzed measurement

data to the user.

The Measure System and DBMS functional area (see Figure

B-4) performs the actual system and DBMS measurements as

directed by commands from the User Interface. The Map

Performance Parameters to Measurement Source activity

relates the user requested measurement to the availablIe
% '

performance tools. The Create Performance Tool Commands or

Instructions activity creates the performance tool

instructions used to control performance tool operation.

The Create or Initialize measurement Data Files activity

creates new data files or initializes existing files that

will be used to record performance data. The Activate

Performance Tools activity uses the tool commands to

activate and control the tool operation. The Connect

Performance Tool activity uses tool instructions to direct

human operation of any performance tools that require

operator intervention.

The Analyze Measurement Data Files activity (see Figure

4-. B-5) combines the measurement data files produced by the

various performance tools into one measurement data file

that is formatted for presentation to the user. This

activity is controlled by user commands obtained by the User

Interface. The Perform Statistical and Craphical Analysis 1

4 111-3
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,,. activity takes the raw measurement data files and prepares

the data for statistical and/or graphical analysis. The _

statistical and graphical analysis can be performed by a

statistical/graphical analysis package that provides the

requested analyzed data to the monitor user.

The Present Performance Measurement Data to User area

(see Figure B-6) presents the analyzed performance data to

the monitor user. The Create Performance Parameter Report

creates the performance parameter report from the analyzed

measurement data files. The Perform Library Management "

activity allows monitor performance reports to be stored in l" *

a library until deleted by the user. The Present

Performance Data to User activity displays the analyzed

measurement data, statistical analysis, and graphical

representation of performance data upon the terminal screen. .

%

Adaption of DEMON to Use with Other DBMSs

The initial flexible design of DBHON allows for the use

of any DBMS with DBMON, so the system design changes only

slightly with regard to the use of another DBMS. Adapting

another DBMS to work with DBMON is primarily a matter of W

implementation. Figure B-4 shows the Measure System and .

DBMS SADT Activity Diagram. It is unchanged from the

previous system design (5). Figure D-7 shows the structure %.% %

chart of the Instrumentation Utility. In order to

accomodate more than one DBMS, the utility is now passed

1 11 -4 " '

% °-1• "o
"e- d "°



i.-•

the name of the DBMS that is to be measured. This allows

the utility to perform any special processing required for

the measured DBIIS.

Design of the Statistical Analysis Function

The requirements of statistical analysis had been

initially addressed in previous DBHON development efforts

(2;5). The SADT activity diagram is represented in Figure

1L1-i. Structure charts are represented in Figures D-4 and

D-8. Statistical analysis is a part of the analysis process

that converts the raw performance data collected by the

monitor into a more useable form. Measurement Data Files

and Analyzed Measurement Data Files are formatted into

statistical analysis data that is analyzed under the user

direction in the Data Analysis Program.

The statistical analysis data is stored in a data file

structure. A data file structure is sufficient to store

statistical information for later sequential retrieval.

Additional data retrieval operations provided by other data

structures, such as linked lists, are not required for the

statistical analysis process. Each record in this file .-

includes the following information:

9,*j.

(a) DBMS DIlL command identifier

(b) DIL performance data items

.P d
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The outputs of this activity are statistical analysis

displays that can be presented to the monitor user. The

Perform Statistical/Graphical Analysis Activity satisfies

functional requirement 3.2 in Appendix A.

Design of the Graphical Analysis Function

Graphical Analysis is a part of the Perform

-,*,'.-,

Statistical/Graphical Analysis Activity shown in Figure

Ill-1. Structure charts are represented in Figures D-5 and

D-8. Graphical analysis design is conceptually closely

related to the statistical analysis. The data required for

". both types of analysis are the same, and the software

j * packages needed to implement the analysis will relate

operationally to the DBMON design in similar ways.

Measurement Data Files and Analyzed Measurement Data Files .

are formatted into graphical analysis files which are

analyzed under the direction of Analysis Commands from the

User Interface.

The graphical analysis data is stored in a data file

structure. As with the statistical analysis data structure,

a file structure is sufficient to store statistical '.,'

0 information for later sequential retrieval. Each record in

this file includes the following information:

*111-7
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(a) DBMS DML command identifier

(b) DML performance data items

The outputs of this activity are graphical analysis

displays that can be presented to the monitor user. The

Perform Statistical/Graphical Analysis Activity satisfies

functional requirement 3.2 in Appendix A.

Design of Performance Report Library Function

Figure 111-2 shows the SADT activity diagram for the

Perform Library Management Activity. Structure charts are

represented in Figure D-6. The design addresses the need of

storing, retrieving, and deleting performance reports from a

library. The Performance Parameter Report is input into the

report library by the Store Report activity. Once stored, a

report can be retrieved by the Retrieve Report activity for

viewing or deleted when no longer required by the Delete

Report activity.

This activity uses a file structure to store the index .

to the Report Library. Each record in this file contains

the following information:

(a) Performance report identifier -.
• . .-' .%

(b) Report library file name

111-8
4 .. .. I....?
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The Report Library uses this information to maintain an

index to the contents of the library. . -

The Perform Library Management activity satisfies

functional requirement 4.4 in Appendix A.

Test Plan

A formal test plan for the DBMS performance monitor has

been developed and can be found in Appendix D (2). Each

entry contains the functional requirement, specific test

cases, expected results of the test cases, actual results,

and a remarks section. This format is the same as used in

reference (2). During this study several changes and

additions were made to the functional requirements and

system design. The additions and changes to the previously

existing test plan (2) are contained in Appendix C.

Summary

This chapter presented the system design for the

changes made to DBMON. The chapter discussed design

documentation, overall system design, a description of

changes to the previous design, and the changes to the

previous DBMS performance monitor test plan. The SADT .... %

design documentation is contained in Appendix B. The

additions to the performance monitor test plan are contained

in Appendix C. Appendix D contains the structure charts for

the system design changes. L
, .9." -°°-.
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IV. System Implementation and Testing

Introduction

This chapter presents the implementation and testing of

DBMON extensions. The chapter includes the implementation

plan, DBMS and programming language selection, development

computer configuration, discussion of DBMON extensions, and

general DBMON operation description. Appendix E contains

the detailed DBMON User's Guide. Appendix F contains the

test results. ---..

Implementation Plan

The implementation of DBHON modifications discussed in

chapters II and III were undertaken with the following
4..-

Ss t e p s..

I. Understand the VAX 11/780 computer system and VAX/VMS
."

operating system.

2. Understand the use and operation of the previously

existing version of DBMON. .

3. Understand the use and operation of the INGRES DBMS.

4. Modify the Instrumentation Utility to allow the INGRES

DBMS to be measured. Document the modifications with

structure charts and commented code. This step relates to

• functional requirement 2.1. r%

5 Modify the Data Analysis Program to allow it to 41

function with INGRES performance measurement data.

- .: 1
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Document the modifications with structure charts and

commented code. This step relates to functional

requirement 3.1.1.

6. Modify the Data Analysis program to allow it to

produce statistical and graphical data files. Document

the modifications with structure charts and commented

code. This step relates to functional requirements 3.0.

7. Modify the DBMON program to allow graphical display of

performance measurement data. Document the modifications

with structure charts and commented code. This step -' ..

relates to functional requirement 4.3.

8. Modify the DBMON program to allow statistical analysis

to be performed and displayed. Document the modifications

with structure charts and commented code. This step "

relates to functional requirement 3.2.

9. Modify the DBMON program menus to include an online

help feature to display information about DBMON menus.

Document the modifications with commented code. This step

relates to functional requirement 5.0.

Development Computer Configuration

DBMON has been implemented on the Digital Equipment

Corporation (DEC) VAX 11/780 (10) located in the AFIT/EN

Information Sciences Laboratory. This computer system is

primarily used to conduct research, but is also used in

limited classroom support. A representation of the hardware

configuration is shown in Figure IV-1.

IV-2
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Selection of DBMS and Programming Language .L

DBMON's interface to the INGRES DBMS (14) was

implemented during the course of this study. INGRES was

4.selected for two major reasons. First, it was readily

availible for use on the ISL VAX 11/780 computer system.

Second, by being a relational DBMS, INGRES provides an.-'

interesting contrast to the TOTAL (6) DBMS, a network type J"

DBMS, that was previously interfaced with DBMON. An

alternative was DEC's Datatrieve (9). Datatrieve, however,.°

.%%

is another network type DBMS. The contrast with TOTAL would.%..

! ~not have been as great as the contrast with INCRES. ""

The programming language selected for implementation .

" ~was VAX/VMS Pascal (11). The rationale was simply to remain s..

O consistent with the previous versions of DBMON. It would be

N,' . -

an unreasonn to use another programming La
"

uge 
-

Z,'"

language for the modifications to DBMON, and a duplication

. ' 4%

of effort to rewrite the entire system in another language.

ipThe instrumentation utility is the only portion of the s .-

DBMON system not written in Pascal. This utility is written

intresti VAX Macro Assembly Language (12). This utility was ty

-. originally written in Macro because of Pascal's limited

ability to interact with the VAX File System and System

SServices Library (2:V-6). For the same reasons as the wo-

Pascal language selection, the use of Macro Asembly Language

wa VA/M acl(1) h ainl assml ormi

was maintained for the Instrumentation Utility.

4-O ste n
in VA - 4 Le'
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"2." Software Implmentation of the INGRES Adaption to DBMON %

Several changes were made to the previously existing

version of DBMON (5) in order to allow the monitoring of the

INGRES DBMS. The Instrument Utility was changed so that it

could measure either TOTAL or INGRES operation (see Figure

D-7). This was needed in order to interface INGRES to

DBMON. The DBMS application program that calls the

Instrument Utility now passes the name of the DBMS that is

being accessed. The Instrument Utility uses this

information to identify the target DBMS running on the

computer system and perform system measurements accordingly.

There was no change from the previous versions of DBMON

(2;5) in the type of data collected or the system tools used

to collect the data. The previously defined measurement

parameters were applied directly to the instrumentation of

I NGRES. -

Another change performed to interface INGRES to DBMON

was to the Data Analysis Program that analyzes the raw

measurement data and produces the instrumentation report

(see Figure D-8). Upon running this program, the user now

specifies the name of the DBMS that produced the raw

measurement data. Since TOTAL and INGRES use different DML

commands, the Data Analysis Program must be directed as to W-A

which set of DML commands it is to work with in producing -.

the instrumentation report.

IV-5
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Software Implmentation of the Report Library System

The Report Library was implemented as part of the DBMON ' -

User Interface Program. The User Interface Program already

was able to display the current performance report; now the

library allows historical performance reports to be

maintained and retrieved when needed. The Report Library

Block Diagram for the library is shown in Figure IV-2. The

Library is reached by the user through the use of menu

directed commands, for details of operation see Appendix E.

The Report Library consists of two parts: an INGRES

data base of information about stored reports, and a VMS

sub-directory of the actual report files. The function of

the INGRES data base is to record a descriptive title and

the date of each stored report. By entering this

information along with the file name of the report to be

stored, the DBMON user can direct the Library to copy the

report file into the report sub-directory. The report

sub-directory is the actual repository of performance

reports. Once the reports are stored, the user can then

identify them uniquely by specifying the title and date,

thereby allowing retrievals of stored reports, and the

deletion of unwanted reports. A listing of the library

contents may "easily" be obtained by interactively directing

INCRES to list the library data base contents. This listing

is also available for viewing in the DBMON Interface - 4

4,,, Program.

.. :
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The alternative to this Report Library was to manually

maintain a library of performance reports. The major -

benefit of the automated library is the automatically%

enforced recordkeeping that will keep reports from being

misplaced or forgotten. A minor benefit is the ease of

stoage reriealand deletion of reports.

storage, etrieval

Software Implmentation of the Graphical Measurement Data

D is p la y

The implementation of the graphical measurement display

began with a modification of the Data Analysis Program.

This program was made to produce an INGRES data base of the

performance measurement data formatted to allow simple

conversion into a bar graph display on the user's terminal

(See Figure D-8). The relations of the data base are the

following:

-

s(oage DBMS eal DLcmand idenetionioereprs ..;'

(3D ounpsto fth aavlei h isplay -, '

The use of INGRES also allows easy adaption of the graphical
:.% %

analysis files for use with any future extension of DBMON

graphical capability.

prd.. 4
N-ay oTe.

(SeeFigre D8).The elaIon fte aabs aete8_ :,'



4 -"The graphical analysis is carried out in the DBMON User

Interface Program as an extension of the existing capability

to display performance measurements. This program uses

VTIO0 terminal graphics to produce graphical performance

data representations since VTIOO terminals and VTIOO

compatible terminals (VT240) are available in the AFIT [SL.

Other terminal types may be used after some modification to

the DBMON graphics software modules (See Appendix E). The

Block Diagram for the graphical analysis of performance data

is presented in Figure IV-3.

The performance graphics produce a bar graph showing'

the relative frequency of the following instrumentation

parameters broken into eight equally sized ranges of values.

(1) DML response times

(2) DML CPU usage times

(3) DML direct I/O count

(4) DML buffered I/O count

(5) DML page fault count

(6) DML working set size

Eight graph partitions were chosen as a compromise between

screen readability and maximum spread of the performance

data over the graph.

•° %
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There are many alternatives to using a bar graph to

represent performance data such as pie charts and scatter

plots. Bar graphs were selected because of their greater

simplicity, ease of understanding, and ease of

implementation. The latter was important in the case of

this study due to the unavailibility of a suitable graphical

analysis package. Bar graphs satisfy the requirement of

graphically portraying performance data in a way that can _

help identify trends in the data.

Software Implmentation of the Statistical Analysis of

Performance Data

The Data Analysis Program that produces the graphical

0:
analysis files also produces the statistical analysis files.

To produce a statistical analysis file the UBMON user must

specify a name for the statistical file. This name will be

required by the DBMON User Interface program in order to

identify the correct statistical files that are to be

compared. The statistical analysis file is also an INGRES

data base. The relations of the data base are the

following:

(1) DBMS DML command identifier

(2) DBMS performance parameter values .-

, %'°

..
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,. .. . . . . . . ~ -. - - . -- °
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,he use of ING3RES simplifies any future extension of DBMION .

statistical capabilities. The Block Diagram for the

statistical analysis function is presented in Figure IV-4.

The DBMON User Interface takes the user specified

statistical analysis files and conducts the Wilcoxon

Rank-Sum Test (8:582). This nonparametric test determines

if there is any statistical difference between the two

specified statistical analysis files. The results of the

analysis are presented to the user upon the terminal screen.

A nooparametric test was implemented because of its

distrtbution-free nature. The use of a parametric test

would have involved an assumption that the performance data

is normally distributed. Since DBMON collected sample sizes

may be small, it may be unreasonable to make an assumption

of normality in the distribution of performance data. In

the case of DB(ION collected data, the distribution is not -.

known in advance, and a nonparametric statistical test is

preferred. The Wilcoxon Rank-Sum test is approximately 95%

as efficient as the parametric t test when the actual

distribution is normal (8:536). When the underlying

distribution of performance data is not normal, the Wilcoxon

Rank-Sum Test can be several times as efficient as the t ..

test. _
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An alternative to the Wilcoxon Rank-Sum Test is a P P

distribution-free Analysis of Variance (8:595). This ANOVA

is more complicated than the Rank-Sum Test but does allow N. %

the use of one statistical procedure to analyze the affect

of several performance changes and thier effects in

different cases. The use of a nonparametric ANOVA could

simplify the statistical analysis of several DBM4S

modifications implemented across more than one Data Base.

The Rank-Sum Test is capable of doing the same analysis in a

step by step fashion through the use of multiple pair-wise

comparisons. This is a conceptually simpler procedure that

can be just as effective as the nonparametric ANOVA.

All the parameters measured by the instrumentation

utility can be statistically compared between two

measurement session statistical files. The parameters are

the following. I A,

(1) DML response times

(2) DML CPU usage times

(3) DML direct I/0 count

(4) DML buffered I/O count

(5) DML page fault count

(6) DML working set size

," p
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Software Implementation Testing

The system test plan presented in appendix C was

applied in order to validate the effectiveness of the

software, and its ability to meet the requirements -

specifications in Appendix A. In all cases the software was

developed so that the specifications were met and the Test

Plan successfully completed. See Appendix F for the test

~results.

DBMON Operation

The details of DBMON operation are contained in

Appendix E, the DBMON User's Guide. This section discusses

some of the general operating features of DBMON. Figure

(. IV-5 presents the general Data Flow Diagram for DBMON. An
- .-.. ,.

example of DBMON operation and the application of the DBMON ...-

User's Methodology is presented in Chapter V.

An application program that uses either the TOTAL or

INGRES DBMS is required for use with DBMON. The application

program can be written in any language that allows calls to

VAX VMS Macro subroutines. This program will have calls to

the Instrumentation Utility placed before and after each

DBH1S command. The utility calls will identify the calling

program and the DML command which is to be monitored. When

run the application program will execute the Instrumentation

Utility and build a file of raw measurement data. During

this measurement session computer system parameters will
.-. -..-. ..
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* tl- ~.Jalso be measured to produce the system parameter report.

The DBMON User Interface Program is used to set up a

measurement session. The user specifies the type of

*performance measures that are required, and the duration o f

the measurement. This process initiates the measurement Y

session. During the session system statistics are gathered

* ~and the DBMS application program is run. At the end of the 4'

session the Data Analysis Program is run to produce the

instrumentation report.

The DBMON User Interface Program can now be used to

view performance measurement reports directly, view reports

graphically, and analyze the measurement data statistically.

* If the report is required for future use, it may be stored

in the report library.

Once collected and analyzed, the DBMS analyst can use

the Dill-ON provided information to help solve DBMS

performance problems. Experiments may be conducted with

instrumented DBMS application programs. The before and

*after test results can be statistically compared to

determine the significance of the tested modifications. A

* more detailed analysis of the DBMIS problem solving process

* is presented in the DB11ON User's Guide in Appendix E. 4

IV-17
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Summary

'<. This chapter presented the implementation of software

modifications to the DBHON system. The chapter contained

the implementation plan, DBMS and programming language

selection, develpment computer configuration, general

software implementation description, and general DBMON

operation description. Appendix E contains the DBMON User's

Manual. Appendix F contains the Test Plan Results.
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V. Results, Conclusions, and Recommendations

Introduction %--.

This chapter contains the results of this study's

continued development of the DBMON performance monitor, 1 %?

conclusions derived from this study, and recommendations for

the further development of DBMON.

Implementat ion

DBMON development generally followed the previous .

design approaches (2;5). This study primarily concerned

itself with a completion of the unimplemented portions of

DBMON (see Chapter II). Specifically the following items

were implemented during this thesis effort:

.-

1 . The DBMON system was interfaced with the INCRES DBMS.

2. A capability was provided for the graphical display of

DBMS performance measurement information. -

3. The ability to determine statistical differences

between sets of performance data was implemented. This

allows the determination of statistical difference between

data sets. "

4. A means of maintaining historical performance data in

a report library was provided.

5. A DBMON User Methodology was developed for use with

the DBMON system.

V - I .L
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" -...': 6. Online help information was included for the DBMON

,. enu s.

7. A comprehensive DBMON User's Guide was completed.

rhe DBMON system Is documented through the use of SADF

diagrams and an associated data dictionary. Further detail

is provided by structure charts and their accompanying data

dictionary. All code written for DBMON is fully commented

and adheres to AFIr/ENG documentation standards (1).

Results p.1

The result of this thesis effort is a comprehensive

data base performance measurement tool. As a stand alone

software tool it is capable of providing the DBMS analyst

the information needed to diagnose performance problems, and

test performance improvement modifications. The following

discussion illustrates the use of the OBMON system through

the use of the DBMON User's Methodology.

DBtION was applied to the Data Analysis Program which is

a part of the DB.ION software. The DBMON User's Methodology

guidei the performance improvement process with the

following steps:

(1) Understanding System - Familiarization with the computer

system, DIBMSs, and the DBION system was gained during the

course of this thesis effort.

(2) Example Identification of Problem Areas - During testing

V-2
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of the Data Analysis program, it became evident that the

* response time was lengthy (more than 10 minutes). As a R

matter of convenience an improvement in program response

time would be useful. The use of INGRES calls became the

prime suspect in the lengthy response times, since the

previous version of the data analysis program ran quickly

(less than I minute). In order to evaluate the response

time contribution to the program overall response time, the

program's INGRES calls were instrumented with the DBMON

instrumentation utility. The instrumented program was run
Z.% %%

during a measurement session, and the resulting measurement

data was analyzed. A statistical analysis file was created

against which to guage any future performance improvements. %

Graphical analysis of the measurement data as well as A
.. ~examination of the Instrumentation report (Figure V-1) "-

-* revealed an average response time of 1.1 seconds.

Considering that 703 INGRES instructions were executed, 12.9 ,

minutes of Data Analysis Program execution time could be

attributed to DBMS activity. .\-%

(3) Example Formulation of a Performance Improvement

Hypothesis - The collected measurement data was analyzed,

and it became evident that more than 90% of the program

response time was attributed to its embedded INGRES calls.

Figure V-I shows the measurement report for the -

pre-improvement data base. From examination of INGRES

reference manuals (14), a possible performance improvement

e. ,V-3
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would be to use the INGRES provided optimization features in

order to restructure the Data Base into a hash structure

from its initial heap structure.

(4) Test Performance Improvements - During this step the ..

data base was optimized using INGRES supplied procedures

(14) OPTIMIZEDB and SYSMOD. The instrumented data analysis

program was run again and a second set of measurement data
J-

collected. This data was analyzed and a statistical

analysis file was created. Figure V-2 is the

instrumentation report for this session. The performance

improvements reduced INGRES response times approximately

50%. From examination of the reports it can be seen that

the improvements came partially as a result of less CPU time

used, but primarily because of the much smaller number of

page faults encountered in the restructured data base.

These observation were confirmed through the statistical

comparison the the statistical analysis files created for

both measurement sessions.

(5) Implement Performance Improvement Modifications - Due to

the clear benefits of the hash data base structure it has

been adopted for use by the DBMON data base and has been

specified in the DBMON User's Guide. The User's Guide

indicates the proper procedures required to install the

hashed INGRES data base structure.

.. 4.. ..
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A. The above sample application oE the DBMON User's Methodology

is representative of the procedures that can be used in

applying DBMON as a performance improvemnt tool.

Conclusions

The following conclusions were formed from the study of ...

the DBMON system.

I. DBMON is now a comprehesive tool for the analysis of

INGRES and TOTAL DBMS operation.

2. The DBHON User's Methodology is a valid system for the

analysis of DBMS performance problems.

3. The documentation techniques of SADTs, Structure

Charts, and Data Dictionaries are effective methods for

the documentation of newly developed software and

modifications to existing software.

%

Recommendations
d. 

The first recommendation, that can be suggested, is

that DBMON now be put into use as an analysis tool. From

the practical experience of that use, improvements and

extensions are sure to be suggested. The problem reporting

form in Appendix G can be used to report software problems

and improvement suggestions to the AFIT/ENG ISL.

Four areas for potential DBMON enhancements include

extensions to the following:

V-7
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(1) Statistical analysis can be extended to allow for a

nonparametric analysis of variance (ANOVA). This would

allow for a more simple statistical evaluation process in

the case of multiple factor analysis.

(2) Graphical analysis of performance data can be

extended to provide for a greater variety of graphical

representations, such as scattergrams and pie charts.

This would help customize DBHON to the personal

preferences of the monitor users. An interface to the ISO

Graphic Kernal System (GKS) may be appropriate.

(3) DBHON's ability to function with DBMSs can be

extended to DEC's DArA'rRIEVE (9). This would further

4e enharnce DBHON's applicability and scope of usability.

(4) inprovinents to the User Interface can be made by the

Incorporation of a color monitor. Color can be used to

highlight the menus and graphics produced by DBMON to -

emphasize important information. GKS may be appropriate

for this 3pplication.

Jb
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Introduct ion

This appendix contains the complete set of functional

Appendix A of reference (5). These requirements include the

addiion toDBION adedurng hisstudy. Changes and

addiionsare n itms 329 4 4.45, and 5.0.
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FUNCTIONAL REQUIREMENTS OF A DBMS PERFORMANCE MONITOR

1.0 Establish a user interface to the monitor.

1.1 Allow the user to select a set of performance

parameters to be measured.

1 .2 Allow the user to specify and initiate the

measurement collection process.

. .
1 .3 Allow the user to check the status of the

measurement performance process.

1 .4 Allow the user to terminate the measurement

collection process gracefully.

1 .5 Allow the user to specify the types of analysis to

be performed on the measurement data.

1.6 Allow the user to specify the method of data , ..

presentation.

2 .0 Measure the selected set of performance data.

2.1 Record measurement data in data files. .. ,

2 .2 Hap tile selected performance parameters to the

measurement sources.

.3 Minimize monitor artifact by recording only the

requested set of performance parameters.

2 .4 Start the measurement session at the specified

t~ i

2 .5 Stop the measurement session at the specified

~%.

A-3P
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;: ~t ime. ...

3.0 Analyze the measured values for the performance
parameters .

3.1 Perform the required mathematical operations to

provide the requested performance data. . .

3 .1.1I Create a file of analyzed performance,.. ,

measurement data. "

3.2 Perform the necessary statistical/graphical

. ~a n a I y s i s . '..

| 3.2.1 Allow the user to sp-cify statistical tests *

to be performed on the measurement data.

3.2.2 Allow the user to specify graphical

representations to be made of the measurement data.

3.2.3 Create output files of statistical and

grap hical analysis data.

"%

4 .0 Present the measurement data to the user.

4.1 Create the performance report.

4.2 Print the performance report upon the system

printer in as many copies as needed.

4.3 Display the performance report upon a video

terminal .

4.4 Display graphical presentations of the specified

Per ormance measurement data.

4.5 Allow the user to maintain historical performance

A -4

S.



measurement data in a library.

4.5.1 Allow the user to store performance reports

in a library.

4.5.2 Allow the user to retrieve performance

reports from a library.

4.5.3 Allow the user to delete performance

reports from a library.

5.0 Have all operating instructions and procedures in a

comprehensive DBHON user's manual.
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Introduction %

This appendix contains the current complete design

documentation [or a DBMS performance monitor. The

documentation consists of an index of SADT activity

diagrams, the activity diagrams, and a data dictionary. The i.*~

data dictionary specifies the composition and -

characteristics of the data elements in the SADI diagrams.

B4 - 2



SYSTEM DESIGN DOCUtMENTATION DIAGRAM INDEX

A-0 DbMS Performance Monitor Context Diagram

AO I)MS Performance Monitor

AI User Interface

AlI Accept and Evaluate User Input

A12 Build Set of Performance Parameters

A13 Build Performance Tool Option List

A14 Build Analysis Commands

A15 Build Presentation Commands

A16 Display Screen Format

A2 Neasure System and DBMS

A21 Hap Performance Parameters to Measurement Source

A22 Create Performance Tool Commands or Instructions

A23 Create or Initialize Measurement Data Files

A24 Activate Performance Tools

A25 Connect Performance Tools

A3 Analyze Measurement Data Files

A31 Analyze Measurement Data Files
A32 Perform Statistical/Graphical Analysis

NA4 Present Performance Measurement to User

A41 Create Performance Parameter Report

A411 Partition Values by Performance Index
A412 Create Page One

A413 Create Page Two

4 A414 Create Page Three and Four

A415 Combine Pages

A42 Perform Library Management

A421 Store Report .
A422 Retrieve Report

A423 Delete Report

A43 Present Performance Data to User

A44 Display Page to User

A45 Print Page ..
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* SYSTEM DESIGN DOCUMENTATION -SADT

A-0 DBMS Performance Monitor Context Diagram

Abstract: This diagram is the context diagram which provides

%a top level view of the syte design of a DBM Performance -

.Jb
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SYSTEM DESIGN DOCUMENTATION - SADT

AO DBHS Performance Monitor

Abstract: This diagram shows the four major activities that

must be accomplished by the DBMS Performance Monitor.

Al User Interface - This Activity accepts the user's

input to the DBHIS Performance Monitor. It allows the user

to specify the set of performance parameters to be measured,
the start and stop time of the measurement session, the

types of data analysis to be performed, and how the

measurement data is to be presented. The data specified by
the user is formatted into command sets which are used as

the interface mechanism to other major activities of the

performance monitor. 
.

A2 Measure System and DBM1S - This activity initiates

the performance measurement tools which record values for
the selected set of performance parameters.

A3 Analyze Measurement Data Files - This activity

takes the measurement data files produced by the performance

tools and performs statistical and graphical manipulations
on the data. It calculates parameters that are not directly

measureable, conducts statistical analysis, and produces
graphical representations of the data.

A4 Present Performance Measurement Data to User - This
activity presents the performance measurement report to the ,',

user and maintains a historical library of performance

r e p or t s
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V .''a.SYSTEM DESICGN DOCUMENTATION -SADT

AlI User Inter face

Abstract: This Activity accepts the user's input to the DBMS
Performance Monitor. It allows the user to specify the set
of performance parameters to be measured, the start and stop
time of the measurement session, the types of data analysis
to be performed, and how the measurement data is to be
presented. The data specified by the user is formatted into
command sets which are used as the interface mechanism to
other major activities of the performance monitor.

AllI Accept and Evaluate User Input - This act iv it y
accepts the data entered by the user and evaluates it to
determine which processing activity the data must be passed
to for building a command set. It also determines when the
user wants to exit the user interface.

A12 Build Set of Performance Parameters - This

activity builds the set of performance parameters the user
wants to measure.

A 13 Build Performance Tool Option List - This activity
constructs the list of performance tool options.

( All, Build Analysis Commands - This activity builds the
*1. commands used to control the execution of the analysis

programs and the statistical package.

A15 Build Presentation Commands - This activity builds
the commands used to control the execution of data
presentation programs.

A 16 Display Screen Format -This activity displays
screen formats and error messages onto the user's terminal.
This is the key activity that interacts with the user.
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A 2 Measure System and DBMS

Abstract: This activity initiates the performance tools
which measure and record values for the selected set of ..

performance parameters. *

A21 Map Performance Parameters to Measurement Source-
This activity selects the performance tools required to %
measure values for the set of performance parameters selected
by the monitor user.

A22 Create Performance Tool Commands or Instructions-
This activity creates the system commands used to initiate
the performance tools. In the event a command cannot be
created because the performance tool cannot be automatically '

initiated, a set of instructions for connecting the
performance tool to the system and initiating its operation
are created.

A23 Create or Initialize Measurement Data Files - This
activity creates new files or initializes old files used to
record the measured values of the performance parameters.

A24 Activate Performance Tools - This activity causes
the performance tools to activate and begin measuring the

q. system and the DBHS.

A 25 Connect Performance Tools - This activity describes
thle connection process of a performance tool, such as a
hardware monitor, that requires operator intervention before V
it can be used to measure DBMS performance.

% .4
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C. A3 Analyze Measurement Data Files

Abstract: This activity takes the measurement data files
produced by the performance tools and performs statistical
and graphical manipulations on the data. It calculates

parameters that are not directly measureable, conducts
statistical analysis, and produces graphical representations

of the data.

A31 Analyze Measurement Data Files - This activity
uses math-statistical packages and specialized analysis
programs to perform mathematical analysis on the measurement '..
data . These calculations are used to derive values for
performance parameters that are not otherwise directly
measureable.

A32 Perform Statistical/Graphical Analysis - This
activity uses statistical and graphical packages to perform
analysis of the measurement data. it produces analysis
results such as histograms, scattergrams, regression

analysis, hypothesis testing, etc.
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A4 Present Performance Measurement Data to User

Abstract: This activity presents the performance

measurement report to the user and maintains a historical

library of performance reports.

A41 Create Performance Parameter Report - This

activity creates a report of the measured values for the

performance parameters organized by their corresponding

performance index and parameter names.

A42 Perform Library Management - This activity

maintains a library of historical performance reports.

A43 Present Performance Data to User - This activity

controls the presentation of the performance data to the

user of the monitor.

A44 Display Page to User - This Activity displays a

page of the performance measurement report on the screen of
the user terminal. It allows the user to selectively view

the desired parts of the performance measurement report.

A45 Print Page - This activity prints a page of the

( performance report on the system printer.

--
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A41 Create Performance Parameter Report

Abstract: This activity creates a report of the measured

values for the performance parameters organized by their

corresponding performance index and parameter names. ZIP

A411 Partition values by Performance Index - This
activity reads the analyzed measurement data files and

organizes the values according to their corresponding
performance index and performance parameter name.

Ali1I2 Create Page One - This activity creates the first
page of the performance parameter report which contains all

the effectiveness measures.

A413 Create Page Two - This activity creates the..-.

second page of the performance parameter report which
contains the allocation values of the efficiency measures.

A414 Create Page Three and Four - This activity

creates the third and fourth pages of the performance
parameter report. These pages contain all the utilization

values of the efficiency measures. ..-

A415 Combine Pages - This activity compiles all the -,- "4. parts of the performance parameter report.
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A42 Perform Library Management

Abstract: This activity maintains a library of historical
performance reports.

A421 Store Report - This activity stores performance

.e. reports into a library for future use.

J.. A422 Retrieve Report - This activity retrieves stored
reports for viewing by the monitor user.

A423 Delete Report - This activity deletes reports
from the library at the user's request.
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TYPE: Activity
DATE: 05 JUL 85
NUMBER: A-O
NAME: DBMS Performance Monitor Context Diagram
INPUTS: User Input
OUTPUTS: Performance Measurement Report
CONTROL: None a-'

MECHANISMS: Systen; Instrumentation, Performance Measurement
Tools .-
DESCRIPTION: Top level view of the DB11S Performance Monitor.
RELATED REQUIREMENT NUMBER: All
ALIASES: None

TYPE: Activity "

DATE: 05 JUL 85-'.

NUVMBLR: AO
:AME: DBMS Performance Monitor ". -.

INPUTS: User Input
OUTPUTS: Performance Measurement Report
-LONTROL: None
HECIIANISMS: System Instrumentation, Performance Measurement
Tools
DESCRIPlION: This diagram shows the four main activities
SItat are accompIishe d by the DBHS P rformancc Monitor. -

RELATEI) REQUIREMENT NUMBER: All
ALIASES: None
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TYPE: Activity
DATE: 05 JUL 85
NUMBER: Al
NAME: User Interface
INPUTS: User Input
OUTPUTS: Exit, Measurement Control Commands, Analysis
Commands, Presentation Commands
CONTROL: None
MECHANISMS: None
DESCRIPTION: This activity accepts the user's input to the

DBMS Performance Monitor. It allows the user to specify the
set of performance parameters to be measured, the start and
stop times of the measurement session, the types of data

be presented. The data specified by the user is formatted
into command sets which are used as the interface mechanism
to the other major activities of the performance monitor.
RELATED REQUIREMENT NUMbER: 1.0
ALIASES: None

.%I%

TYPE: Activity
DATE: 05 JUL 85
NUMBER: All
NAME: Accept and Evaluate User Input
INPUTS: User Input
OUTPUTS: Exit, Performance Parameter Data, Analysis Data,
Presentation D at a

-. CONTROL: Screen Displayed
MECHANISMS: Terminal
DESCRIPTION: This activity accepts the data entered by the

user and evaluates it to determine which processing activity
the data must be passed to for building a command set. it
also determines when the user wants to exit the user
interface.

RELATED REQUIREMENT NUMBER: 1.0
ALIASES: None
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TYPE: Activity

DATE: 05 JUL 85

NUMBER: A12
NAME: Build Set of Performance Parameters
INPUTS: Performance Parameter Data

OUTPUTS: Screen Format Command, Set of Performance

Parameters ..

CONTROL: None

MECHANISHS : None
DESCRIPTION: This activity builds the set of performance
parameters the user wants to measure. ?--"-

RELATED REQUIREMENT NUMBER: 1.1 V
ALIASES: None

TYPE: Activity

DATE: 05 JUL 85

NUMBER: A13

NAME: Build Performance Tool Option List
INPUTS: P'erformance Tool Data

(.• OUTPUTS: Screen Format Comamand, Performance Tool Option List
"- CONTROL: None t."

.1ECHANISMS : None %
DESCIIPTION: This activity builds the option list for the

," ~performancc tools -¢-
RELATED REQUIRLIENT NUMBER: 1.1

ALIASES: None
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TYPE: Activityp DATE: 05 JUL 85 A'

NUNBER: A14

NAME: Build Analysis Commands

INPUTS: Analysis Data

OUTPUTS: Screen Format Command, Analysis Commands

CONTROL: None

MECHANISMS: None %

DESCRIPTION: This activity builds the commands used to
control the execution of the analysis programs and the

statistical/graphical package.

RELATED REQUIREMENT NUMBER: 1.5

ALIASES: None

TYPE: Activity

DATE: 05 JUL 85

NUMBER: Al5

NAME: Build Presentation Commands

INPUTS: Presentation Data

OUTPUTS: Screen Format Command, Presentation Commands

CONTROL: None
MECHANISMS: None

DESCRIPTION: This activity builds the commands used to

control the execution of data presentation programs.

RELATED REQUIREMENT NUMBER: 1 .6

ALIASES: None
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TYPE: Activity
DATE: 05 JUL 85
NUHBEk: A16 " %". -.

NAME: Display Screen Format

INPUTS: Next Screen Format, Error Message

OUTPUTS: Screen Displayed

CONTROL: None

MECIIANI SMS : Terminal *' -.
DESCRIPTION: This activity displays screen formats and error
messages onto the user's terminal. This is the key activity

that interfaces with the user.
RELATED REQUIREMENT NUMBER: 1.0
ALIASES: None .

TYPE: Activity

DATE: 05 JUL 85
NUMBER: A2
NAME: Measure System and DBMS
INPUTS: Set of Performance Parameters
OUTPUTS: Neasurment Data Files

CONTROL: Performance Tool Option List
MLCCIANISM.S: System Instrumentation, Performance Measurement .-%,,,

DESC.IPTION: This activity initiates the performance tools
which measure and record values for the selected set of

performance parameters.
RELATLD REQU1ERLENT NUMBER: 2.0 ---.

ALIASES: None
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TYPE: Activity

DATE: 05 JUL 85N0
NUMBER: A21
NAME: Map Performance Parameters to Measurement Source Jh
INPUTS: Set of Performance Parameters, Parameter Source

Table I, e"

OUTPUTS: List of Required Performance Tools

CONTROL: None -

MECHANISHS: None

DESCRIPTIO1: This activity selects the performance tools

required to measure values for the set of performance

parameters selected by the user of the monitor.

RELATED REQUI RE1ENT NUMBER: 2.2
ALIASES: None

TYPE: Activity
DATE: 05 JUL 85

NUMBER: A22
NAME: Create Performance Tool Commands or Instruct ions

INPUTS: List of Required Performance Tools

OUTPUTS: Performance Tool Commands or Instructions
CONTROL: Tool Setup

MECIIANISMS: None

DESCRIPTION: This activity creates the system commands used

to initiate the performance tools. In the event a command

cannot be created because the performace tool cannot be
automatically initiated, a set of instructions for

connecting the performance tool to the system and initiating ,..

its operation are created.

RELATED REQUI REIENT NUMBER: 2 .0

ALIASES: None
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Ir
TYPE: Activity

DATE: 05 JUL 85

NUMBER: A23
NAMIE: Create or Initialize Measurement Data Files

INPUTS: None

OUTPUTS: Initialized Files "

CONTROL: Data Fi les Setup

MECHANISMS : None
D)ESCRIPTION: This activity creates new files or initalizes,'

old files used to record the measured values of the

pe r f r ma n c e 1) a r a t. v t , r s
RELATED REQUIREHLENT NUMBER: 2% .
ALIASES: None

TYPE: Activity
DATE: 05 JUL 85 ".r%

NUMBER: A24

NAME: Activate Performance Tools
INPUTS: Tool Commands, Initialized Files

OUTPUTS: Measurement Data Files

CONTROL: None

MECHANISMS: System Instrumentation

DESCRIPTION: This activity causes the performance tools to

activate and begin measuring the system and the DBMS.

RELATED REQUIREMENT NUMBER: 2.4

ALIASES: None
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TYPE: Activity

DATE: 05 JUL 85

NUMBER: A25

NAME: Connect Performance Tools

INPUTS: Tool Instructions, Initialized Files

OUTPUTS: Measurement Data Files

CONTROL: None

% MECHANISMS: Syst:m Instrumentation

DESCRIPTION: This activity is the connection process of a

performance tool that requires operator intervention before

it can begin to function.
RELATED REQUIREMENT NUMBER: 2.0

ALIASES: None

TYPE: Activity

DATE: 05 JUL 85

NUMBER: A3
NAME: Analyze Measurement Data Files

INPUTS: Measurement Data Files

OUTPUTS: Analyzed Measurement Data Files, Statistical

Analysis Files, Graphical Analysis Files

CONTROL: Analysis Commands

MECHANISMS: Statistical/Graphical Package, Analysis Programs

DESCRIPTION: This activity takes the measurement data files

produced by the performance tools and performs mathematical
analysis on the data. It calculates values for performance

parameters that are not directly measureable as well as 'r
performing statistical/graphical analysis on the data files. %

RELATED REQUIREMENT NUMBER: 3.0

ALIASES: None
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TYPE: Activity

DATE: 05 JUL 35 .-.

NUMBER: A31
NAME: Analyze Measurement Data Files
INPUTS: Set of Performance Parameters, Measurement Data *,%.

Files, Parameter Source Table
OUTPUTS: Analyzed Measurement Data Files
CONTROL: Analysis Commands
MECHANISMS: Statistical Package, Analysis Programs
DESCRIPTION: This activity uses the statistical package and
specialized programs to perform mathematical calculations on
the measurement data. These calculations are used to derive
performance parameters that are not directly measureable.
RELATED REQUIREMENT NUMBER: 3.1
ALIASES: None

TYPE: Activity
DATE: 05 JUL 85

NUMBER: A32
NAME: Perform Statistical/Graphical Analysis
INPUTS: Measurement Data Files, Analyzed Measurement Data
Files
OUTPUTS: Statistical and Graphical Analysis Files
CONTROL: Analysis Commands
MECHANISMS: Statistical/Graphical Package
DESCRIPTION: This activity uses the statistical package to

perform statistical analysis of the measurement data. The
Craphical package is used to format measurement data into a
graphical presentation.
RELATED REQUIREMENT NUMBER: 3.2
ALIASES: None
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IYPL: Activity
DATL: 05 JUL 85
NUM1BLR: A4
N4AME: Present Performance Data to User
I NPUTS : Ana lyzed Measurement Data Fi les, Statistical and
Graphical Analysis Files
OUTPU S : Per formance Ileasurement Report
COPTF.DL: Presentat ion Commands
NECEANI SHS: Di sp lay De v ic e
DELSCRIPTION: This activity presents the performance
measurementL data to the user in the form of a performance
measurement report.
VELATED) RL~U I REIIENT NUMB ER: 4 .0
ALIASES: None

'IYP'E: A ctLiv itLy
DATL: 0 5 JUVL 8 5%
N U 1l1, L : A 4 1
NAMiL: Create Performance Parameter Report

I NPi lS:- Anialyzed Measuremen t Da ta Fi les, Parameter Source
T a b I e
OUTP'UTS: Pec formance 'Measurement Report

N ,C 1A N 1 1;M S : No ite
DESCKIPTIUN: This activity creates a report of Lte measured
values tor Lte performance parameters organized by their
corresponding performance index and parameter names.
h LL AT ED R E QU I R E LN T NU MB ER: 4.1
ALIASES: None

1~ 2
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TYPE: Activity 1P

DATE: 05 JUL 85

NUMBER: A411

NAME: Partition Values by Performance Index

INPUTS: Analyzed Measurement Data Files, Parameter Source

Tab 1 e .-

OUTPUTS: Effectiveness Measures, Efficiency Measures
CONTROL: None

MECIIANISMS : None

DESCRIPTION: This activity reads the analyzed measurement

data files and organizes the values according to their

corresponding performance index and parameter names.

RELATED REQUIREMENT NUMBER: 4.1
ALIASES: None

TYPE: Activity
DATE: 05 JUL 85

NUIBER: A412
4. NAME: Create Page One

INPUTS: Effectiveness Measures

OUTPUTS: Page One

CONTROL: None

MECIIANI SIIS : None
DESCRIPTION: This activity creates the first page of the

performance report which contains all of the effectiveness

*-- *ineasures , .- A
RELATED RLQUI RE, iENT NUMH BER: 4.1 1.. .

ALIASES : None
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TYPE: Activity %

DATE: 05 JUL 85
NUMBER: A413 rj.
NAME: Create Page Two
INPUTS: Allocation/Deallocation Values
OUTPUTS: Page Two
CONTROL: None %

MECHANISMS: None -.

DESCRIPTION: This activity creates the second page of the
performance parameter report which contains the allocation
and deallocation values of the efficiency measures.
RELATED REQUIREMENT NUMBER: 4.1
ALIASES: None

. . %

TYPE: Activity
DATE: 05 JUL 85

NUMBER: A414 .

NAME: Create Page Three and Four
62 INPUTS: Utilization Values " 4

OUTPUTS: Page Three and Four
CONTkOL: None
MECIIANISMS: None ,

"= DESCRIPTION: This activity creates the third and fourth ., .

pages of the performance parameter report which contains the .w.
utilization values of the efficiency measures.
RELATED REQUIREMENT NUMBER: 4.1

, ~. .,%=

ALIASES:.N.n
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TYPE: Activity
DATE: 05 JUL 85 . -

NUMBER: A415

NAME: Combine Pages

INPUTS: Page One, Page Two, Page Three, and Page Four

OUTPUTS: Performance Parameter Report

CONTROL: None

IECHANIS MIS : None

DESCRIPTION: This activity combines the pages of the report
into one consolidated report.

RELATED REQUIREMENT NUMBER: 4.1
ALIASES: None

TYPE: Activity
DATE: 05 JUL 85

NUMBER: A42

NAME: Perforn, Library Management

INPUTS: Performance Parameter Report h-.

OUTPUTS: Performance Parameter Report

CONTROL: User Commands

MECHANISHS : DBMS
DESCRIPTION: This activity maintains a library of historical

performance reports.
RELATED REQUIREMENT NUMBER: 4.4

ALIASES: None
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TYPE: Activity

DATE: 05 JUL 85 YIN.

NUMBER: A421

NAME: Store Report
INPUTS: Performance Parameter Report

OUTPUTS: Exit, Performance Parameter Report

CONTROL: User Commands 
..-

MECIIANISMS : DBMS

DESCRIPTION: This activity stores performance parameter

reports into the report library.
RELATED REQUIREMENT NUMBER: 4.4

ALIASES: None

IYPE: Activity

DATE: 05 JUL 85

NUMBER: A422
NAME: Retrieve Report

INPUTS: Performance Parameter .eport _ .

OUTPUTS: Performance Parameter Report
CONTROL: User Commands

MECHANISMS: DBMS

DESCRIPTION: This activity retrieves performance parameter

reports that have been stored in the library.

RELATED REQUIREMENT NUMBER: 4 .4

ALIASLS: None
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TYPE: Activity

DATE: 05 JUL 85
.. ~NUMBER: A423 !::

NAME: Delete Report %
INPUTS: Performance Parameter Report

OUTPUTS: Exit

CONTROL: User Commands

MECHANISMS: DBMS

DESCRIPTION: This activity deletes performance parameter
reports from the report library.

RELATED REQUIREMENT NUMBER: 4.4

ALIASES: None

TYPE: Activity
DATE: 05 JUL 85 r"
NU1BER: A43
NAHE: Present Performance Data to User
INPUTS: Performance Parameter Report, Statistical Analysis
Files, Graphical Analysis Files

OUTPUTS: Terminal Page, Printer Page
CONTROL: Presentation Commands, Paging Commands

*0 MECIIANISMS: None
DESCRIPTION: This activity controls the presentation of the

performance data to the user of the monitor.
RELATED REQUIREMENT NUMBER: 4.2

ALIASES: None Pr
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TYPE: Activity

DATE: 05 JUL 85

NUMBER: A44

NAML: Display Page to User

INPUTS: Terminal Page, User Input e

OUTPUTS: Paging Commands, Terminal Page, Performance
Measurement Report
CONTROL: None, "
MECHANISMS: Display Device
DESCRIPTION: This activity displays a page of the W
performance measurement report or the graphical .- r
representation on the screen of a terminal. It allows the

user to selectively view and/or print the desired parts of

the performance measurement report. ..
RELATED REQUI REMENT NUMBLR: 4 .2, 4 .4

ALIASES: None

TYPE: Activity
DATE: 05 JUL 85

NUMBER: A45

NAME: Print Page "

INPUTS: Terminal Page, Printer Page

OUTPUTS: Performance Measurement Report

CONTROL: None

MECHANISMS: System Printer

DESCRIPTION: This activity prints a page of the performance

measurement report on the system printer.
RELATED REQUI REMENT NUMBER: 4.2

ALIASES: None
:. *.*%
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TYPE: Data ElementI
* DATE: 05 JUL 85
* NAME: Allocation/Deallocation Values

DESCRIPTION: Measured values for the allocation and
* deallocation performance parameters which are part of the

system efficiency measures.
SOURCES: A411
DESTI NATIONS: A413

COMPOSITION4: None
P AR1T 0 1': E ff ic ie nc y Mea su r es
DATA TYPE: Numeric
VALUES: 0 to Max Size
ALIASES: None

TYPE: Data Element
DATE: 05 JUL 85 *V

NAME: Analysis Commands
DESCRIPTIOZ : The set of commands used to control the
analysis of measurement data recorded by the performance%
tools.
SOURCES: Al , A]14

S STDESTINATIONS: A3, A31 EUA32

COMIPOSlIION: None
PAKRT OF: N/A
DATA TYPE: String
VALUES: System Alphabet

ALASES: None
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TYPE: Data Element
DATE: 05 JUL 85
NAME: Analysis Data
DESCRIPIION: Data input by the user to specify how the

measurement data is to be analyzed. It is used to build a
set of Analysis Commands. .'- *

SCURCES: All
DESTINATIONS: A14 r. .'.

COMPOSITION: None

PART OF: N/A -
DATA TYPE: Nlumeric, String
VALUES: 0 to lax Size, System Alphabet
ALIASES: None .* --

TYPE: Data Element
DATE: 05 JUL 85
NAME: Analysis Programs
DESCRIPTION: Specially designed computer programs for

analyzing the measurement data produced by the performance
t o o 1s.

J0 SOURCES: System Program Library "
DES1'iNATlONS: A3, A3I
COMPOSITION: None

PART OF: N/A
DATA TYPE: Executable Computer Code

VALUES: System Alphabet
ALIASES: None
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TYPE: Data Element

DATE: 05 JUL 85 -

NAME: Analyzed Measurement Data Files f_
DESCRIPTION: Data files containing the measurement data

after it has been analyzed by thc analysis programs and the .

statistical/graphical package.

SOURCES: A3, A31

DESTINATIONS: A32, A4, A41, A411 %-,

COMPOSITION: None .

PART OF: N/A
DATA TYPE: Numeric

VALUES: 0 to Max Size

ALIASES: None

TYPE: Data Element

DATE: 05 JUL 85 s\S

NAME: Data Files Setup ,

DESCRIPTION: Part of the performance tool options list used

to control the creation and initialization of the

measurement data files. we

64,, SOURCES: A13 -

DESTINATIONS: A23
COtI'OSlTION: None

PI'ART OF: Per formance Tool Options List
DATA TYPE: String

VALUES: System Alphabet.

ALIASES: None
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TYPE: Data Element
DATE: 05 JUL 85
NAME: Display Device
DESCRIPTION: Device used to display the performance

measurements to the user.
SOURCES: System HardwareI.
DESTINATIONS: A4, A44
COMPOSuION: None
PART OF: N/A.
DATA TYPE: Hardware
VALUES: N/A -

ALIASES: None

TYPE: Data Element
DATE: 05 JUL 85
NAME: Effectiveniess Measures
DESCRIPTION: A major category of performance indexes used to
classify performance parameters.
SOURCES: A411
D)ESTI NATIONS: A4 12
C0 tM 1)0S1 I ON0 4: None
PART OF: N/A
DATA TYPE: Numeric
VALUES: 0 to Mx S i ze
ALIASES: None

Bo - 3 9

-.

* .. "

p.b '
5-%

%'i 5L . 1'
.... ADT S STEH DE~lG DOCMENTA ION .,."

TYPE Dat Ele ent '5.
DATE: 05 3UL 85 .%'

NA E:D-ply9ev ce_ .
.% 4_*



,--.,- a , . --o -- - - -k, - - ----,7 , -% - . - - a - -' - . -- . a *- -." 'a . - ** * r . . -" ' - .r , . ~. ' -" r% . - - r.

SADT SYSTEM DESIGN DOCUMENTATION

TYPE: Data Element
DATE: 05 JUL 85

NAME: Efficiency Measures

DESCRIPTION: A major category of performance indexes used to

classify performance parameters. p1

SOURCES: A411

DESTINATIONS: A413, A414

COHPOSITION: Alocation/Deallocation Values, Utilization

PART OF: N/A

DATA TYPE: Numeric
VALUES: 0 to Max Size

ALIASES: None

TYPE: Data Element
DATE: 05 JUL 85 -

NAlE: Error Message

DESCRIPTION: Informational message to be displayed to a user

of the monitor to inform of incorrect or invalid input.

SOURCES: A12, A13, A14, A15

4, DESTINATIONS: A16 -
COMPOSITION: None

PART OF: N/A
DATA TYPE: String

VALUES: System Alphabet

ALIASES: None
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TYPE: Data Element

DATE: 05 JUL 85

NAME: Exit
DESCRIPTION: Denotes a user's exit from the user interface

of the monitor.
SOURCES: Al, All

DESTINATIONS: Operating System

COMNPOSITION: None
I'ART OF: N/A

DATA TYPE: N/A

VALUES: N/A
ALIASES: None

TYPE: Data Element "e"
DATE: 05 JUL 85

NAME: Exit Library . ,

DESCRIPTION: Denotes a user's exit from the performance data

ibra r .

SOURCES: A42, A421, A423

)ESTlNATIONS: A43

COMPOSITION: None

PART OF: N/A
DATA TYPE: N/A

VALUES: N/A %

ALIASES: None

Irr
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TYPE: Data Element.. ,

DATE: 05 JUL 85 ". -
NAME: Graphical Analysis Files". "
DESCRIPTION: Fi les containing tihe graphical presentation of 4-

performance measurement data. 'i"',

SOURCES: A32".

DESTINATIONS: A43_.-
COMPOSITION: None."-""

PART° OF: N/A.- "
DATA TYPE: Numeric .'

ALIASES: None

, '. . .

TYPE: Data Element
DATE: 05 JUL 85

NAME: Initialized i Files

DLSCRIPTION: Data files that have been created orntaiono

initialized before the beginning of a measurement session.
SOURCES: A23

DESTINATIONS: A24, A25
COMPOSITION: None
PART OF: N/A

DATA TYPE: Filer'

VALUES: System Alphabet

ALIASES: None
SOURCES A23 '. *.

DATA TYE: File-.,

% ,
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TyP.' at EleSADT SYSTEM DESIGN DOCUMENTATION

TYP E DatLa E leme nt
~DATE: 05 JUL 85

NAIIE: List of Required Performance Tools

DLSC)IPTION: List of the performance tools that must be used

to measure values for the set of performance parameters

selected by the user.
SOUKCES: A21
1)ESTINATIONS: A22

CONP'OSITION: None

PAl ,It OF: N/A

DATA TYPE: String
VALUES: System Alphabet

ALIASES: None

TYPE: Data Element
DATE: 05 JUL 85

NAIIE : Initialized Files -

DESCRIPTION: Data files that have been created or

initialized before the beginning of a measurement session.

SOURCES: A23
DESI'INATIONS: A24, A25

CONPOSITION: None
PART OF: N/A
DATA TYPE: File

VALUES: System Alphabet
ALIA ES : None

*B - 4 3
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TYPE: Data Element
DATE: 05 JUL 85
NAME: Measurement Control Commands
DESCRIPTION: Set of commands used to specify and control a
performance measuremient session.
SOURCES: Al, A12, A13
DESTINATIONS: A2, A21 , A3, A31
COMPOSITION: Set of Performance Parameters, Performance Tool

Options List
PAR T1 OF: H/A

VALUES: System Alphabet
ALIASES: None I
TYPE: Data Element
DAIL: 05 JUL 85
NAME: Measurement Data Files >

DESCRIPTION: Da ta files used to record the measurements
taken by the performance tools.
SOURCES: A2, A24 , A25
DESTiN4ATIONS: A3, A3l1 A32
COMPOSITION: None
PART OF: N/A
DATA TYPE: Numeric
VALUES: 0 to Max Size
ALIASES: None

4w,
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TYPE: Data Element
DATE: 05 JUL 85

NAME: Next Screen Format %
DESCRIPTION: Specifies the next screen format to be , E

displayed to the monitor user.

SOURCES: A12, A13, A14, A15.

DESTINATIONS: A16

COMPOSITION: None

PART OF: Screen Format

DATA TYPE: String
VALUES: System Alphabet

ALIASES: None

TYPE: Data Element

DATE: 05 JUL 85

NAME: Page One
DESCRIPTION: Page one of the performance parameter report.

It contains the effectiveness measures.

SOURCES: A412

DESTINATIONS: A4 15

(O COMIOSITION: None .4
PART OF: N/A

DATA TYPE: Report

VALUES: System Alphabet

ALIASES: None

B --4 5
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TYPE: Data Element
DATE: 05 JUL 85

NAME: Page Two
DESCRIPTION: Page two of the performance parameter report.

It contains the allocation/deallocation values of the

efficiency measures.
SOURCES: A413 A-
DESTINATIONS: A415 -"

CO l'POSITION: None N
PART OF: N/A

DATA TYPE: Report

VALUES: System Alphabet
ALIASES: None

TYPE: Data Element

DATE: 05 JUL 85

NAME: Page Three and Four
DESCRIPTION: Page three and four of the performance

parameter report. It contains the utilization values of the
efficiency measures.

SOURCES: A414 ...
DESTINATIONS: A415

CO1iPOSIfTION: None %
PART OF: N/A
DATA TYPE: Report

VALUES: System Alphabet

ALIASES: None

". :: N
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.,

TYPE: Data Element . .

DATE: 05 JUL 85 %

NAN E: Paging Commands _

DESCRIPTION: Commands used to control the displaying of the s.;

performance parameter report on the terminal.

SOURCES: A44
DESTINATIONS: A43

COMPOSITION: None ,5 -

PART OF: N/A

DATA TYPE: String .%
VALUES: System Alphabet

ALIASES: None

TYPE: Data Element

DATE: 05 JUL 85 04%

NAME: Parameter Source Table

DESCRIPTION: Data structure used to map a performance

%5 parameter to a source it can be measured from.

SOURCES: DBMS Monitor Software

DESTINATIONS: A21, A31, A41, A411

COMPOSITION: None

PART OF: N/A 4

- . DATA TYPE: Numeric, String

VALUES: 0 to flax Size, System Alphabet

ALIASES: None

%" %%,"
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TYPE: Data Element '-"

DATE: 05 JUL 85

NAME: Performance Measurement Report

DESCRIPTION: Performance measurement report presented to

monitor users. It contains values for the performance

parameters and statistical analysis.

SOURCES: A4, A44, A45
DESTINATIONS: Monitor User

COMPOSITION: None

PART OF: N/A

DATA TYPE: Report

VALUES: System Alphabet

ALIASES: None

TYPE: Data Element

DATE: 05 JUL 85

NAME: Performance Measurement Tools

DESCRIPTION: Software/hardware tools used to measure and

record values for the selected set of performance

parameters.

SOURCES: System Software '4
DESTINATIONS: A2, A24

CONPOSITlON: None

PART OF: N/A -
DATA TYPE: Executable Code or Hardware Device

VALUES: N/A
ALIASES: None
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*

TYPE: Data Element
DATE: 05 JUL 85

NAME: Performance Parameter Data
DESCRIPTION: Data input by the user to specify the set of

performance parameters to be measured.

SOURCES: All .

DESTINATIONS: A12 r .
COMPOSITION: None
PART OF: N/A ..-
DATA TYPE: Numeric, String

VALUES: 0 to Max Size, System Alphabet
ALIASES: None ,•t.

1YPE: Data Element
DATE: 05 JUL 85

NAME: Performance Parameter Report
DESCRIPTION: Report containing values for the set of.. . -

performance parameters selected by the user.
SOURCES: A41, A415, A42, A421, A422

DESTINATIONS: A42, A421 , A422, A423, A43 %
COMPOSlTION: None -7_

PART OF: N/A
DATA IYPE: Report
VALUES: System Alphabet
ALIASES: None
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TYPE: Dita Elemenit
DATE: 05 JUL 85

I NA1N: Performance Report Library Commands

DESCRIPTION: User input that directs the performance report

SOURCES: User Input
DESTINATIONS: A42, A421, A422, A423
COMPOSITION: None
PART OF: N/A
DATA TYPE: String
VALUES: System Alphabet
ALIASES: None

TYPE: Data Element
DATE: 05 JUL 85
NAME: Performance Report Library Programs
DESCRIPTION: Sofiware that enables operation of the%
performance report library.
SOURCES: DI;llS 1lonitor Software
DLSTlNATlONS: A42, A421, A4229 A423, A43
COINPOS ITI UN: None
P lART OF: N/A
DATA TYPE: Executable Code

% VALUES: N/A
ALIASES: None h

V $
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7.,'. TYIPE: Data Element "
:> ' DATE: 05 JUL 85 N%

NAME: Perf ormance Tool Commands and instructions

DESCRIPTION: System commands and instructions for initiating

a performance tool to begin measuring and recording values.

SOURCES: A22

DESTINATIONS: A23, A24
COHPOSITION: Tool Commands, Tocl Instructions

PART OF: N/A
DATA TYPE: String
VALUES: System Alphabet

ALIASES: None

TYPE: Data Element

DATE: 05 JUL 85

NAME: Performance Tool Data

DESCRIPTION: Data input by the user to specify operational
parameters for the performance tools (i.e. start time, stop
time). It is used to build the performance tool options

" .' 1~ i s t .. " '.

SOURCES: All
DESTINATIONS: A13

COliPOSIION: None

PART OF: N/A
DATA TYPE: String

VALUES: System Alphabet
ALIASES: None

..
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i, , % -4 ..

TYPE: Data Element

DATE: 05 JUL 85

NAME: Performance Tool options List

DESCRIPTION: Set of options used to create a complete

command for a performance tool. Typically this list %
contains items such as: start time, stop time, and file
op t i n .
SOURCES: Al, Al3

DESTINATIONS: A2, A22, A23
COMPOSITION: Tool Setup, Data Files Setup

PART OF: Measurement Control Commands

DATA TYPE: String. -

VALUES: System Alphabet

ALIASES: None

TYPE: Data Element %

DATE: 05 JUL 85

NAME: Presentation Commands P

DESCRIPTION: Set of commands used to control the

presentation of the measurement data to the user of the

d moni to .
SOURCES: Al, A-' .(. DESTINATIONS: A4, A43
COMPOSITION: None

- PART OF: C/A
DATA TYPE: String

VALUES: System Alphabet

ALIASES: None A J-
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IYPE: Data Element

DATE: 05 JUL 85
NAME: Presentation Data

DESCRIPTION: Data input by the user to specify how the
measurement data is to be presented. It is used to build a

set of presentation commands.

SOURCES: All
DESTI NAT IONS: Al 4
COMPOSITION : None

PART OF: N/A
DATA TYPE: String

VALUES: System Alphabet

ALIASES: None

I YPE: Data Element
DATE: 05 JUL 85 ..? .
NA IE : Printer
DESCRIPTION: System printer used to produce a paper copy of

the performance measurement report.
SOURCES : System liardwarej ~* DESTINATIONS: A45
COMP'OSSI'I ION: None
PART OF: N/A - ."

DATA TY1PE: Ilardware '
VALUES: N/A

ALIASES: None

L
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TYPE: Data Element

DATE: 05 JUL 85

NAME: Printer Page

DESCRIPTION: Formatted page of the performance measurement

report to be printed on the system printer.

SOURCES: A43

DESTINATIONS: A45

cOMPOSITION: None
PART OF: N/A

DATA TYPE: Report

VALUES: System Alphabet

ALIASES: None

TYPE: Data Element

DATE: 05 JUL 85

NAME: Screen Displayed

DESCRIPTION: Used to control the display of screen formats

and the entry of data by the user. It ensures that the

screen format has been displayed before the user attempts to

enter any data.

LA SOURCES: A16
DESTINATIONS: All

COiIPOSITION: None

PAKT OF: N/A

DATA TYPE: Boolean

VALUES: True or False

ALIASES: None
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TYPE: Data Element
DATE: 05 JUL 85
NAME: Screen Format
DESCRIPTION: Specifies what is to be displayed on the
terminal when a user is entering data through the userP.A
interface.
SOURCES: A12, A13, A14, A15
DESTINATIONS: A16
COMPOSITION: None
PART OF: N/A
DATA TYFE: String .

I VALUES: System Alphabet
ALIASES: None ~

TYi'E: Data Element
DATE: 05 JUL 85
NAME: Set of Performance Parameters
DESCRIPTION: Specifies the set of performance parameters the
user of thle monitor wants to measure and record..
SOURCES: A1, A12
DESTINATlONLv: A2 , A2 I, A31
S0COMPOSiTION: None
PART OF: Measurement Control Commands -
DATA TYPE: String
VALUES.: System Alphabet
ALIASES: None

B --
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-. TYPE: Data Element
I)ATL: 05 JUL 85 .- '

NAME: Statist icalI Analysis Files
DESCRIPTION: Files produced as a result of performing
statistical analysis on the measurement data. -

SOURCES: A3, A32
DESTINATIONS: A4 , A43
COIIPOS ITI ON: None

N PART OF: N/A

DATA TYPE: Numeric
VALUES: 0 to flax Size
ALIASES: None

TYPE: Data Element
D)ATE: 05 JUL 85
NA1,E: Statistical/Graphical Package

DESCRIPTION: Software that provides statistical analysis and
p pr esents per formance data in a graphical representation.
SOURCES: System Program Library

* * DESTINATIONS: A3, A31 , A32
COHIPOSlTlON : None
PART 01': N/A
D)ATA TYPE: Executable Computer Code
VALUES: N/A
ALIASES: None

B - 6
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TYPE: Data E leme nt
DATE: 05 JUL 85
NAME: System Instrumentation
D ES CRI111T 10N : Th1ie s ys temi fa ci LitieS used to connect
performance tools to the measured system.
SOURCES: System Software, Operating System

* DESTIiNATIONS: A2, A25
COMP'OSI TION: None
PART OF: N/A
DATA TYPE: Executable Code
VALUES: N/A
ALIASES: None

* TYPE: Data [lenment
D DATE: 05 JUL 85
NA ME: T erinnal1
DESCRIPTION: Hardware device used to inter face with the.
monitor software.

- SOURCES: System Hardware d

DESrIAT[ONS: All, A16
COMPOSITION: None

* PART OF: N/A
* DATA TYPE: Hardware Device
* VALUES: N/A

ALIASES: Display Device

-W..r
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TYPE: Data Element %
DATE: 05 JUL 85 %

NAME: Terminal Page
DESCRIPTION: Screen content being displayed upon the user's

terminal.

SOURCES: A43, A44

DESTINATIONS: A45

COMPOSITION: None

PART OF: N/A
DATA TYPE: Report

VALUES: System Alphabet .

ALIASES: None

TYPE: Data Element .4

DATE: 05 JUL 85

NAMIE: Too I Commands
DESCRIPTION: Commands used to initiate a performance tool to

begin measuring and recording values. ... %
SOURCES: A22

DESTIEATIONS: A24

COtPOSITION: None
PART OF: Performance Tool Commands/Instructions

DATA TYPE: String

VALUES: System Alphabet

ALIASES: None
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IYPE: Data Element

DATE: 05 JUL 85 ,.
NAME: Tool Instructions

DESCRIPTION: Instructions for connecting and initiating a
performance tool that requires human intervention.
SOURCES: A22

DESTINATLONS: A25

COMPOSITION : None
PART OF: Performance Tool Commands/Instructions

TYPE: String
VALUES: System Alphabet

ALIASES: None

TYPE: Data Element

DATE: 05 JUL 85
-~NAME: Toot Setup

DESCRIPTION: Specilies how the performance tool is to be

setup an(d used.
SOURCES: Al, A13
DESTINATIONS: A22

COMPOSITION: None

.1 PART OF: Per[orwance Tool Options List
DATA TYPE: String

VALUES: System Alphabet

ALIASES: None
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..,-.4

TYPE: Vata Element
DATE: 05 JUL 85

NAME: User Input

DESCRIPTION: Data and commands entered at the terminal by

the monitor user. %

SOURCES: Monitor User

DESTINATIONS: Al, All
COIPOSITION: None

PART OF: N/A

TYPE: String

VALUES: System Alphabet .. 0

ALIASES: None

TYPE: Data Element

DATE: 05 JUL 85
-, NAME: Utilization Values

DESCRIPTION: Part of efficency measures that are placed' on
• 'page three and four of the performance parameter report.

SOURCES: A41 ,

DESTINATIONS: A44

COMPOSITION: None

PART OF: Efficiency Measures

DATA TYPE: Numeric

VALUES: 0 to Max Size ,,4
ALIASES: None
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This appendix contains the addit ions the the test p lan

contained in Appendix D (2).• The additions to the test plan

__', correspond to the changes in the functional requirements in

2f%-.%'

Appendix A. Test plan additions in this appendix correspond

to functional requirements 3 .2, 4.4, 4o5 and 5.0 .,*S.
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-' ST I' PLAN ADi) LTIONS LOR FOR A DBUS PERFORMANCE MON I'OR

* REQUIRENLENT: 3 .2 - Perform the necessary statistical and/or

. graphical analysis. 

TEST CASES: .d. *

1. No analysis requested. " .4

2. One specific analysis requested.

3. All possible analysis requested. -

EXPEPCTED RESPONSE: . -

L No analysis performed.

2 Requested analysis performed.

3. All possible analysis performed.

RESULTS:

CASE I. PASS:__ FAIL: ___DATE: ____

(e CASE 2. - PASS: FAIL: DATE: ....__

CASE 3. - PASS: FAIL: DATE: ____,

RE, AR S
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5' - TEST P[,AN AI)D[L'[ONS FOR. FOR A DUNS PLRF-OINANCE M'ONITOR ,..

REQUIREMENT: 3 2 .1 - Allow the user to specify statistical

~~tests to be performed on the measurement data.,..

"" ~TEST CASES:'-.-.

1• No test is requested.

2. One specific test is requested.-

3. ALL possible tests are requested. ,'!

4,..

':':" EXPECTED RESPONSE: ."

! I~. No analysis is scheduled•.:,
2 . Requested analysis is scheduled. ""'

,.3. All possible analysis is scheduled.

"" ~RE S U LTS . "'''

4*

TESTCASES:PS

REXPECTSD ESP-SE

2.Reuete aalsi i sheuld

CAE .- AS:___FAL ___DTE "__

(..CAE3 -PSS __ AL __ DT:____

:. c-4 -.
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EST PLAN ADDLTLUNS FOR FOR A DBMS PERFORMANCE MONITOR ".I%
REQUIREItENT: 3.2.2 - Allow the user to specify graphical
represetitations to be made of the measurement data.

TEST CASES:

%t

1. No graphical representation is requested.
A 2. One graphical representation is requested .

3. All possible graphics are requested.

EXPECTED RESPONSE:

I . No graphics are scheduled .

2. Requested graphics is scheduled.

3. All possible graphics are scheduled.

RESULTS:

CASE I. - PASS: FAIL: DATE: _ _

CASE 2. - PASS: FAIL: DATE: ....

CASE 3. - PASS: FAIL: DATE: _ _ _

REMARKS:

:- P. J. -o
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TEST PLAN ADDITIONS FOR FOR A DBMS PERFORMANCE MONITOR

REQUIREMENT: 3.2.3 - Create output files of statistical and
graphical analysis data. *

TEST CASES:

I. No statistical/graphical analysis is requested.

j 2. Some statistical/graphical analysis is requested.

EXPECTED RESPONSE:

I . No output files are created.
2. A statistical/graphical output file is created. ,..

RES ULTS :

CASE I . - PASS : _ FAIL: DATE:

CASE 2 . - PASS: FAIL: DATE: _-_.

RE MARKS: 

-.
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, : "TEST PLAN ADDITION;S FOR FOR A DB;MS PERFORM'ANCE MONITLOR

REQUIREMENT: 4.4 - Display graphical presentations of the

specified performance measurement data.

TEST CASES: •, '.

1. No graphical representation was requested . -- '

2. One graphical representation was requested. %" ,

3. Alt possible graphics were requested. ..

EXPECTED RESPONISE: "''- .

1. No g ra ph i cs a re d is pla y ed. ".

2. One graphical representation is availble for display.

* a

3. All possible graphics are availible for display. .,,

RESULTS: .,

CASE I -PASS: FAIL: DATE:

CASE 2 . -PASS: FAIL: DAT E
CASE 3. PASS: FALL: DATE:,,,..',

REMARK S :%

c-~~. 1V'': 2
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.TEST P LAN ADDITIONS FOR FOR A LM3IS PEU FORIANCE MON ITOR

REQUIREMENT: 4.5 - Allow the user to maintain historical

performance measurement data.

TEST CASES:

1. No library maintenance requested.
2. Library maintenance activity is requested.

'J EXPECTED RESPONSE:

S1. No library activity is undertaken.
2. Requested library function is performed.

RESULTS:

CASE I. - PASS: FAIL: DATE: _.._-_
CASE 2. - PASS: FAIL: DATE: -- '...,

REIIARKS:

r

%

I,'d

S%

p .

%°%
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7 7-7L

'TEST PLAN ADDITLONS FOR FOR A DBMS PERFORMANCE MONITOR

REQUIREMENT: 4 .5.1 -Allow the user to store performance
reports in a library.

TEST CASES: .---

1. No storage of reports is requested.
2. Library storage is requested.

EXPECTED RESPONSE:

I. No report storage occurs.
2. A performance report is stored in the library.

RESULTS:

CASE 1. - PASS: ___FAIL: ___DATE: ___

jfe CASE 2. - PASS:__ FA IL:__ DATE: ___

REMARKS:

C-9a



TEST PLAN ADD ITIONS FOR1 FOR A DBMS PERFORMANCE MONITOR

REQUIREMENT: 4.5.2 -Allow the user to retrieve performanice
* reports from a library.

* TEST CASES:

1. No ret rieval of reports is requested.
2. Library retrieval is requested.

EXPECTED RESPONSE:

1. No report retrieval occurs.
2. A performance report is retrieved froin the library.

0W

RESULTS;

CASE 1I PASS:__ FAIL:__ DATE: ___

CASE 2 . -PASS:__ FAIL: ___DATE: ___

-~ RE MARKS:

CJ 1



7"'...~

TEST PLAN,' ADI) L'ONS FOR FOR A DBMS PERFORMANCE MONIT[OR

N,

REQUIREMENT: 4.5.3 - Allow the user to delete performance

reports from a Library, -p

TEST CASES:

1. No deletion of reports is requested.

2. Library deletion is requested.

EXPECTED RESPONSE:

1. No report deletion occurs.

2. A performance report is deleted from the library.

RESULTS :

CASE I - PASS: FAIL: DATE: -_._,_

CASE 2. - PASS: FAIL:_ DATE: _,-___

SEM A RK S:

.- . .1

.,...-. 
5
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TEST PLAN ADDITIONS FOR FOR A DBM1S PERFORM4ANCE MONITOR

REQU IREMENT : 5 .0 - Have all1 ope ra t ing i ns truc tion s and
procedures in a comprehensive user's manual.

TEST CASES:

1. Manual represents all the operating instructions for
the per (ormatice moni tor.

EXPECTED RESPONSE:

1. The manual is complete in its coverage of monitor
ope ra tio0ns5.

RESULTS:

CASE 1. PASS: ___FAIL: ___DATE: ___

REMARKS:

41' ,

C-12.
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System Design Documentation - Structure Charts
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, .Introduction

This appendix contains the program documentation for

the design changes made during the course of this study. P am'

The program documentation consists of structure charts and JX

data dictionaries. Structure chart entries marked with *

- refer the reader to reference 2. Structure chart entries

marked with * refer to reference 5.

..

"I

VD-2

-. V

,,¢ '.'

4--4

A 
, -.

4. 

,.



.~ A'*SYSTEM DESIGN DOCUM4ENTATION -STRUCTURE CHARTS

C h art Index

0.0 USER INTERFACE

1.0 INITIALIZE DATE TABLE

2 .0 DISPLAY WELCOME SCREEN

3 .0 DISPLAY MENU

3 .1 MA IN ME NU

3.1.1 ESTABLISH MEASUREMENT SESSION

3 .1 .2 SHOW SESSION STATUS
3 .1 .3 DELETE MEASUREMENT S ESS ION
3.1.4 DISPLAY MEASUREMENT DATA

3 .1 .4.1 DISPLAY SESSION INFORMATION
3 .1 .4.2 DISPLAY MEASUREMENT REPORT
3 .1 .4.3 DISPLAY STATISTICAL ANALYSIS

3.1 .4 .3.1 GET STATISTICAL FILES
3 .1 .4.3 .2 PERFORM STATISTICAL ANALYSIS

3.-1.4 .4 DISPLAY MEASUREMENT GRAPHICS

3.1 .4.4.1 GET GRAPHICAL FILES
3.-1.4 .4.2 PERFORM GRAPHICAL ANALYSIS

3.1.4.5 PERFORM REPORT LIBRARY OPERATIONS

3.1.4.5.1 STORE REPORT .

3.1.4.5.2 RETRIEVE REPORT
3.1.4.5.3 DELETE REPORT

3.1.5 EXIT PROGRAM

4 .0 GET HENU SELECTION

4D-
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SYSTEM DESIGN DOCUMENTATION - STRUCTURE CHARTS

TYPE: PROCESS
DATE: 6 AUG 1985
NUMBER: 0.0 -
NAME: DBMON USER INTERFACE

INPUT DATA: USERSELECTION

INPUT FLAGS: None

OUTPUT DATA: DATE TABLE, NAME, MAXSELECTION
OUTPUT FLAGS: None --
GLOBAL DATA USED: None

GLOBAL DATA CHANGED: None
DESCRIPTION: This process is the user interface for the
data base performance monitor. It establishes the
performance measurement session, shows the status of the
session, allows changes to the measurement session, and -*

analyzes the measurement data.
ALIASES: None

RELATED SADT NUMBER: AO
CALLING PROCESSES: None

PROCESSES CALLED: 1.0, 2.0, 3.0, 4.0
FILES READ: None

FILES WRITTEN: None

HARDWARE READ: None

HARDWARE WRITTEN: None

TYPE: PROCESS
" DATE: 6 AUG 1985

NUMBER: 1.0

NAME: INITIALIZE DATE TABLE

INPUT DATA: DATE TABLE
INPUT FLAGS: None '. .

OUTPUT DATA: None

OUTPUT FLAGS: None

GLOBAL DATA USED: None

GLOBAL DATA CHANGED: None ,.

DESCRIPTION: This process initializes the date table used
for the editing of month and day values.

ALIASES: None
RELATED SADT NUMBER: All
CALLING PROCESSES: 0.0

PROCESSES CALLED: None
FILES READ: None

FILES WRITTEN: None

HARDWARE READ: None

HARDWARE WRITTEN: None

'-'.. -...
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SYSTEM DESIGN DOCUMENTATION - STRUCTURE CHARTS

TYPE: PROCESS

DATE: 6 AUG 1985
NUMBER: 2 .0

NAME: DISPLAY WELCOME SCREEN

INPUT DATA: None

:e" INPUT FLAGS: None

OUTPUT DATA: None

OUTPUT FLAGS: None

*GLOBAL DATA USED: None
GLOBAL DATA CHANCED: None

DESCRIPTION: This process displays the initial screen for
the data base performance monitor user interface.

ALIASES: None
RELATED SADT NUMBER: Al

CALLING PROCESSES: 0.0

PROCESSES CALLED: None

FILES READ: None
FILES WRITTEN: None

HARDWARE READ: None
HARDWARE WRITTEN: Terminal

-- ,

TYPE: PROCESS
DATE: 6 AUG 1985

NUNIBER: 3 .0
NAME: DISPLAY HENU

INPUT DATA: NAME
INPUT FLAGS: None -.
OUTPUT DATA: None
OUTPUT FLAGS: None

GLOBAL DATA USED: None
GLOBAL DATA CHANGED: None
DESCRIPTION: This process displays a menu to the user of

r the data base performance monitor.
ALIASES: None

RELATED SADT NUMBER: A16

CALLING PROCESSES: 0.0

PROCESSES CALLED: 3.1

FILES READ: None

FILES WRITTEN: None

HARDWARE READ: Terminal
HARDWARE WRITTEN: Terminal

"l. *

pt
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SYSTEM DESIGN DOCUMENTATION STRUCTURE CHARTS

TYPE: PROCESS
, DATE: 6 AUG 1985

NUMBER: 4.0
NAME: GET MENU SELECTION
INPUT DATA: MAXSELECTION
INPUT FLAGS: None
OUTPUT DATA: USERSELECTION
OUTPUT FLAGS: None
GLOBAL DATA USED: None
GLOBAL DATA CHANGED: None
DESCRIPTION: This process reads and edits user menu

selections.
ALIASES: None
RELATED SADT NUMBER: All
CALLING PROCESSES: 0.0
PROCESSES CALLED: See Reference 2
FILES READ: None
FILES WRITTEN: None
HARDWARE READ: Terminal
HARDWARE WRITTEN: Terminal

TYPE: PROCESS
DATE: 6 AUG 1985
NUMbER: 3 .1
NAIIE: 1 MAIN MENU
INPUT DATA: None
INPUT FLAGS: None . %e ,
OUTPUT DATA: None
OUTPUT FLAGS: None
GLOBAL DATA USED: None
GLOBAL DATA CHANGED: None
DESCRIPTION: This process displays the top level menu for
the data base performance monitor user interface.
ALIASES: None
RELATED SADT NUMBER: AI
CALLING PROCESSES: 3 .0 r
PROCESSES CALLED: 3.1.1, 3.1.2, 3.1.3, 3.1.4, 3.1.5
FILES READ: None
FILES WRITTEN: None
HARDWARE READ: Terminal
HARDWARE WRITTEN: Terminal 

d , .'. -
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SYSTEN DESIGN DOCUMENTATION - STRUCTURE CUARTS

TYPE: PROCESS e.

DATE: 6 AUG 1985
NUMBER: 3 . I "I
NAME: ESTABLISH NEASUREMENT SESSION
INPUT DATA: None
INPUT FLAGS: None

OUTPUT DATA: None
OUTPUT FLAGS: None
GLOBAL DATA USED: None
GLOBAL DATA CHANGED: None
DESCRIPTION: This process allows the user to establish the
data base performance monitor session.

ALIASES: None
RELATED SADT NUMBER: A2
CALLING PROCESSES: 3 .1
PROCESSES CALLED: See Reference 2
FILES READ: None
FILES WRITTEN: None
HARDWARE READ: Terminal
HARDWARE WRITTEN: Terminal

its TYPE: PROCESS
DATE: 6 AUG 1985

NUMBER: 3.1 .2
NAHIE: SHOW SESSION STATUS

INPUT DATA: None
INPUT FLAGS: None
OUTPUT DATA: None
OUTPUT FLAGS: None
GLOBAL DATA USED: None
GLOBAL DATA CHANCED: None
DESCRIPTION: This process displays the status of the
current measurement session to the monitor user.
ALIASES: None

RELATED SADT NUMBER: AI
CALLING PROCESSES: 3.1
PROCESSES CALLED: See Reference 5

FJ LES READ: None
FILES WRITTEN: None
HARDWARE READ: Terminal
HARDWARE WRITTEN: Terminal 

D.- 13
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SYSTEM DESIGN DOCUMENTATION - STRUCTURE CHARTS
.two

TYPE: PROCESS
DATE: 6 AUG 1985

NUMBER: 3 .1 .3

NAME: ESTABLISH MEASUREMENT SESSION

INPUT DATA: None

INPUT FLAGS: None

OUTPUT DATA: None
OUTPUT FLAGS: None,...
GLOBAL DATA USED: None

OTTFG: o
GLOBAL DATA CHANCED: None -e

DESCRIPTION: This process allows the user to delete the

current data base performance monitor session.

ALIASES: None

RELATED SADT NUMBER: Al

CALLING PROCESSES: 3.1

PROCESSES CALLED: See Reference 5

FILES READ: None

FILES WRITTEN: None

HARDWARE READ: Terminal

HARDWARE WRITTEN: Terminal %

TYPE: PROCESS
DATE: 6 AUG 1985

NUMBER: 3.1 .4
NAME: DISPLAY MEASUREMENT DATA -e*%

INPUT DATA: None

INPUT FLAGS: None

OUTPUT DATA: MEASUREMENT DATA

OUTPUT FLAGS: None
GLOBAL DATA USED: None
GLOBAL DATA CHANGED: None

DESCRIPTION: This process allows the user to analyze and

display performance measurement data.

ALIASES : None r %

RELATED SADT NUMBER: A4

CALLING PROCESSES: 3.1" -

PROCESSES CALLED: 3.1.4.1, 3.1.4.2, 3.1.4.3, 3.1.4.4,

3 .1 .4.5

FILES READ: None

FILES WRITTEN: None

HARDWARE READ: Terminal

HARDWARE WRITTEN: Terminal

.% '%

o ,
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SYSTEM DESIGN DOCUMENTATION - STRUCTURE CIIARTS

TYPE: PROCESS

DATE: 6 AUG 1985
NUMBER: 3.1 .5
NAME: EXIT PROGRAM
INPUT DATA: None
INPUT FLAGS: None

OUTPUT DATA: None
OUTPUT FLAGS: None
GLOBAL DATA USED: None

GLOBAL DATA CHANGED: None
DESCRIPTION: This process ends execution of the data base
performance monitor user interface.

ALIASES: None

RELATED SADT NUMBER: AI
CALLING PROCESSES: 3.1
PROCESSES CALLED: See Reference 2
FILES READ: None .

FILES WRITTEN: None

HARDWARE READ: None
HARDWARE WRITTEN: Terminal

TYPE: PROCESS §;: A

(.0 DATE: 6 AUG 1985

NUMBER: 3.1 .4.1
NAME: DISPLAY SESSION INFORMATION

INPUT DATA: None

INPUT FLAGS: None

OUTPUT DATA: None

OUTPUT FLAGS: None

GLOBAL DATA USED: None

GLOBAL DATA CHANGED: None
DESCRIPTION: This process displays information about the

current monitor session. .,,,
ALIASES: None

RELATED SADT NUMBER: A4

CALLING PROCESSES: 3.1 .4

PROCESSES CALLED: None
FILES READ: None
FILES WRITTEN: None

HARDWARE READ: None 4.*-
HARDWARE WRITTEN: Terminal

All•. .*:::
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%%

SYSTEM DESIGN DOCUMENTATION STRUCTURE CHARTS %*V

TYPE: PROCESS
: DATE : 6 AUG 1985 '

NUMBER: 3 .1 .4.2
NAME: DISPLAY MEASUREMENT REPORT

INPUT DATA: MEASUREMENT DATA

INPUT FLAGS: None

OUTPUT DATA: None A

OUTPUT FLAGS: None 
.%)

GLOBAL DATA USED: None
GLOBAL DATA CHANGED: None
DESCRIPTION: This process produces and displays the

consolidated data base performance measurement report.

ALIASES: None

RELATED SADT NUMBER: A4

CALLIHG PROCESSES: 3 .1 .4

PROCESSES CALLED: See Reference 5

FILES READ: None

FILES WRITTEN: None .'
HARDWARE READ: None N
HARDWARE WRITTEN: Terminal

-; 
"- .- ,

%%

T YP1E: PROCESS
DATE: 6 AUG 1985

NUMBER: 3 .1 .4 .3
NAME: DISPLAY STATISTICAL ANALYSIS

INPUT DATA: None
INPUT FLAGS: None

OUTPUT DATA: None

OUTPUT FLAGS: None

GLOBAL DATA USED: None

GLOBAL DATA CHANGED: None
DESCRIPTION: This process generates and displays the

statistical analysis of performance measurement data.

ALIASES: Instrument Statistics

RELATED SADT NUMBER: A32

CALLING PROCESSES: 3.1.4
PROCESSES CALLED: 3.1.4.3.1, 3.1.4.3.2 4.

FILES READ: STATISTICAL ANALYSIS FILES
FILES WRITTEN: None S.

HARDWARE READ: None

HARDWARE WRITTEN: Terminal

- .1*,
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SYSTE DESIGN DOCUENTATILON - STRUCTURE CHARTS

TYPE: PROCESS - .

DATE: 6 AUG 1985

NUMBER: 3.1.4.4

NAtIE: DISPLAY MEASUREMENT GRAPHICS

INPUT DATA: None ,

INPUT FLAGS: None
OUTPUT DATA: None

OUTPUT FLAGS: None
GLOBAL DATA USED: None

GLOBAL DATA CHANGED: None

DESCRIPTION: This process generates and displays the

graphical presentation of measurement data to the user.

ALIASES: Instrument Graphics

RELATED SADT NUMBER: A32
CALLING PROCESSES: 3.1.4

PROCESSES CALLED: 3.1.4.4.1
FILES READ: GRAPHICAL ANALYSIS FILES

FILES WRITTEN: None -

HARDWARE READ: None

HARDWARE WRITTEN: Terminal

TYrcE: PROCESS

DATE: 6 AUG 1985

NUMBER: 3 .1.4.5
1 NAIE: PERFORM REPORT LIBRARY OPERATIONS ''

INPUT DATA: None
INPUT FLAGS: None

OUTPUT DATA: None '- "

OUTPUT FLAGS: None

GLOBAL DATA USED: None

GLOBAL DATA CHANGED: None ,p Jb

DESCRIPTION: This process allows the user to establish the

data base performance monitor session. N.

ALIASES: None

RELATED SADT NUMBER: A42

CALLING PROCESSES: 3.1 .4

PROCESSES CALLED: 3.1.4.5.1, 3.1.4.5.2, 3.1.4.5.3
FILES READ: None

FILES WRITTEN: None

HARDWARE READ: None
HARDWARE WRITTEN: Terminal

P %
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SISTEM DESIGN DOCUMENTATION -STRUCTURE CHARTS .- .

TYPE: PROCESS
DATE: 6 AUG 1935 W,

NUM3BER: 3.1 •4.3.1

NAIME: CE'rSTATFILENAHE

INPUT DATA: None

I N PUT FLAGS: None
OUTPUT DATA: STATFILENAME "' '-

OUTPUT FLAGS: None"- -.

GLOBAL DATA USED: None
GLOBAL DATA CHANGED: None"':''':'

DESCRIPTION: This process gets the name of a statistical.e-'"
file to be used in statistical analysis.
ALIASES: None --q .'

RELATED SADT NUMIBER: A32".I
CALLING PROCESSES: 3 1 .4.3 ""/

PROCESSES CALLED: None ,2.•

FILES READ : None '

FILES WRITTEN: NoneHARDWA RE READ: None i
HIARDWARE WRITTEN: None ".

"...:--

TYPE: PROCESS

DATE: 6 AUG 1935

NUMBER: 3 .1 .4 .3 .2 .
NAME: PERFOR STATISTICS %.E

INPUT DATA: None

INPUT FLAGS: None
OUTPUT DATA: None""'LE"

OUTPUT FLAGS: None

GLOBAL DATA USED: None

GLOBAL DATA CHANGED: None
DESCRIPTION: This process performs the requestedistical

f stat istical analysis.

ALIASES: None
RELATED SADT NUMBER: A32

CALLING PROCESSES: 3.1 .4.3 73'
PROCESSES CALLED: None

FILES READ: STATISTICAL FILoES nw

FILES WRITTEN: None

HARDWARE READ: None VAN

HARDWARE WRITTEN: None

D-18 ..
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SYSTEM DESIGN DOCUMENTATION - STRUCTURE CHARTS

TYPE : PROCESS I-

DATE: 6 AUG 1985 %

NUMBER: 3.1.4.3.2.1 
-

NAME: GET CRITICAL VALUE %.%

INPUT DATA: None

INPUT FLAGS: None

OUTPUT DATA: CRITICAL VALUE

OUTPUT FLAGS: None

GLOBAL DATA USED: None ."e"

GLOBAL DATA CHANGED: None

DESCRIPTION: This process computes the critical value C .--,

used in the Wilcoxon Rank-Sum Test.

ALIASES: NoneI
RELATED SADT NUMBER: A32

CALLING PROCESSES: 3.1.4.3.2

PROCESSES CALLED: None

FILES READ: None
FILES WRITTEN: None

HARDWARE READ: None .', I
HARDWARE WRITTEN: None

TYPE: PROCESS

DATE: 6 AUG 1985

NUMBER: 3.1.4.3.2.2 .
NAME: COMPUTE W STATISTIC

INPUT DATA: None 
%. -

INPUT FLAGS: None

OUTPUT DATA: W STATISTIC

OUTPUT FLAGS: None

GLOBAL DATA USED: None

GLOBAL DATA CHANGED: None

DESCRIPTION: This process computes the W value used in the

Wilcoxon 1'ank-Sum Test.

ALIASES: N one
RELATED SADT NUMBER: A32

CALLING PROCESSES: 3.1 .4.3 .2

PROCESSES CALLED: None

FILES READ: None e* 
- '.

FILES WRITTEN: None

HARDWARE READ: None

HARDWARE WRITTEN: None

, % %
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SYSTEM DESIGN DOCUMENTATION - STRUCTURE CHARTS

TYPE: PROCESS

DATE: 6 AUG 1985

NUMBER: 3 .1 .4 .4.1

NAME: DISPLAY GRAPHICS

INPUT DATA: None
INPUT FLAGS: None

OUTPUT DATA: None

OUTPUT FLAGS: None

GLOBAL DATA USED: None
GLOBAL DATA CHANGED: None

DESCRIPTION: This process displays the graphical files as a

bar graph upon the user's terminal.

ALIASES: None

RELATED SADT NUMBER: A32

CALLING PROCESSES: 3.1.4.4

PROCESSES CALLED: None
FILES READ: GRAPHICAL FILES

FILES WRITTEN: None

HARDWARE READ: None

HARDWARE WRITTEN: Terminal

r TYPE: PROCESS -"

DATE: 6 AUG 1985

NUMBER: 3.1 .4.5.1

NAME: STORE REPORT

INPUT DATA: PERFORMANCE REPORT

INPUT FLAGS: None 44

OUTPUT DATA: None ,

OUTPUT FLAGS: None

GLOBAL DATA USED: None
GLOBAL DATA CHANGED: None

DESCRIPTION: This process stores measurement reports into

the performance report library. ,

ALIASES: None

RELATED SADT NUMBER: A421

CALLING PROCESSES: 3.1 .4.5

PROCESSES CALLED: None

FILES READ: None

FILES WRITTEN: None
HARDWARE READ: None

HARDWARE WRITTEN: None

D - 2 0 --
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SYSTEM DESIGN DOCUMENTATION - STRUCTURE CHARTS

TYPE: PROCESS
DATE: 6 AUG 1985
NUMBER: 3.1 .4.5 .2
NAME: RETRIEVE REPORT
INPUT DATA: None
INPUT FLAGS: None
OUTPUT DATA: PERFORMANCE REPORT

OUTPUT FLAGS: None
GLOBAL DATA USED: None

GLOBAL DATA CHANGED: None
DESCRIPTION: This process retrieves the requested
performance report from the performance report library.

ALIASES: None
RELATED SADT NUMBER: A422 --.. '.

CALLING PROCESSES: 3.1 .4.5
PROCESSES CALLED: None
FILES READ: None--
FILES WRITTEN: None .
HARDWARE READ: None

HARDWARE WRITTEN: Terminal

TYPE: PROCESS
DATE: 6 AUG 1985

NUMBER: 3 .1 .4 .5 .3
NAME: DELETE REORT
INPUT DATA: PERFORMANCE REPORT
INPUT FLAGS: None

OUTPUT DATA: None
OUTPUT FLAGS: None
GLOBAL DATA USED: None
GLOBAL DATA CHANGED: None
DESCRIPTION: This process deletes the specified performance

report from the performance report library.
ALIASES: None
RELATED SADT NUMBER: A423
CALLING PRoCESSES: 3 .1 .4 .5
PROCESSES CALLED: None
FILES READ: None
FILES WRITTEN: None *.

HARDWARE READ: Termina l
HARDWARE WRITTEN: Terminal

D-2 1
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SYSTEM DESIGN DOCUMENTATION - STRUCTURE CHARTS

TYPE: PROCESS

DATE: 6 AUG 1985

NUMBER: 3.1 .4.5 .4

NAME: GETREPORTFILENAME P

INPUT DATA: None . .
INPUT FLAGS: None

OUTPUT DATA: REPORTFILENAME

OUTPUT FLAGS: None

GLOBAL DATA USED: None %

GLOBAL DATA CHANGED: None
DESCRIPTION: This process gets the name of a performance

report from the user.

ALIASES: None

RELATED SADT NUMBER: A42

CALLING PROCESSES: 3 .1 4 .5 .1

PROCESSES CALLED: None

FILES READ: None . -.

FILES WRITTEN: None .,.

HARDWARE READ: Terminal

HARDWARE WRITTEN: None

TYPE: PROCESS

DATE: 6 AUG 1985

NUMBER: 3.1.4.5.5
NAME: CETREPORTNAME
INPUT DATA: None

INPUT FLAGS: None

OUTPUT DATA: REP ORTNAME

OUTPUT FLAGS: None

GLOBAL DATA USED: None

GLOBAL DATA CHANGED: None

DESCRIPTION: This process gets a report title from the

use r

ALIASES: None
I RELATED SADT NUMBER: A42

CALLING PROCESSES: 3.1.4.5.1, 3.1.4.5.2, 3.1.4.5.3
PROCESSES CALLED: None

FILES READ: None

FILES WRITTEN: None

HARDWARE READ: Termina 1

HARDWARE WRITTEN: None

D-22
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SYSTEM DESIGN DOCUMENTATION - STRUCTURE CHARTS '-.

TYPE: PROCESS

DATE: 6 AUG 1985

NUMBER: 3.1.4.5 .6

NAME: CETREPORTDATE

INPUT DATA: None

INPUT FLAGS: N one

OUTPUT DATA: REPORTDATE %

OUTPUT FLAGS: None
GLOBAL DATA USED: None
GLOBAL DATA CHANGED: None

DESCRIPTION: This process gets the report date from the

ALIASES: None .: -p

RELATED SADT NUMBER: A42

CALL[NG PROCESSES: 3.1.4.5.1, 3.1.4.5.2, 3.1.4.5.3

PROCESSES CALLED: None
FILES READ: None " "

FILES WRITTEN: None

HARDWARE READ: Terminal 

HARDWARE WRITTEN: None

TYPE: PROCESS

DATE: 6 AUG 1985

NUMB 3.1 .4 .5.7

NAME: GETNEWREPORTFILENAME

INPUT DATA: None

INPUT FLAGS: None v
OUTPUT DATA: NEWREPORTFILENAME

OUTPUT FLAGS: None

GLOBAL DATA USED: None

GLOBAL DATA CHANGED: None

DESCRIPTION: This process gets the new report file name

from the user.

. ALIASES: None

RELATED SADT NUMBER: A42

CALLING PROCESSES: 3.1 .4.5 .3

PROCESSES CALLED: None

FILES READ: None

• FILES WRITTEN: None

Ile IHARDWARE READ: Terminal

HARDWARE WRITTEN: None 
% -.
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SYSTEM DESIGN DOCUMENTATION - STRUCTURE CHARTS • -

TYPE: PARAMETER 
DATE: 6 AUG 1985
NAME: CRITICAL VALUE , -.

PASSED FROM: 3.1.4.3.2.2 ,

PASSED TO: 3.1.4.3.2

COMPOSITION: N/A

DESCRIPTION: This parameter is a statistical value used in

the Wilcoxon Rank-Sum Test.

ALIASES : None

PART OF: N/A

DATA CHARACTERISTICS: Numeric

VALUES: I to maximum value of statistic.
RELATED SADT ELEMENTS: None

STORAGE TYPE: Passed r.'-

TYP E PARAMETER
DATE: 6 AUG 1985

NAME: DATE TABLE

PASSED FROM: 0.0
PASSED TO: 1.0 '

COMPOSITION: N/A

DESCRIPTION: This parameter is used to edit the day and

month inputs from the user. .-

ALIASES: None
PART OF: N/A

DATA CHARACTERISTICS: Array

VALUES: Numeric, String
RELATED SADT ELEMENTS: None

STORAGE TYPE: Global ..

TYPE: PARAMETER 5.

DATE: 6 AUG 1985

NAME: GRAPHICAL FILES 
PASSED FROM: 3.1.4.4.1, 3.1.4.4

PASSED TO: 3.1.4.4, 3.1.4.4.2

COMPOSITION: N/A

DESCRIPTION: This parameter consists of raw graphical files

ready for graphical analysis.

ALIASES: None ....

PART OF: N/A

DATA CHARACTERISTICS: File 
VALUES: Numeric

RELATED SADT ELEMENTS: GRAPHICAL ANALYSIS FILES

STORAGE TYPE: Globa I

.°...
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SYSTEH DESIGN DOCUMENTATION - STRUCTURE CHARTS

TYPE: PARAMETER
DATE: 6 AUG 1985

NAME: MAXSELECTION

PASSED FROM: 0 .0
PASSED TO: 4.0
COMPOSITION: N/A

DESCRIPTION: This parameter is the maximum number of

selections allowed for a particular menu.

ALIASES: None

PART OF: N/A
DATA CHARACTERISTICS: Character

VALUES: I to maximum number of menu selections

RELATED SADT ELEMENTS: None

STORAGE TYPE: Passed

% TYPE: PARAMETER

DATE: 6 AUG 1985

NAME: MEASUREMENT DATA
PASSED FRO : 3.1.4, 3.1.4.1, 3.1.4.2

PASSED TO: 3.1.4.1, 3.1.4.2
COMPOSITION: N/A
DESCRIPTION: This parameter is the performance measurement

0 data produced by a measurement session of the monitor.

ALIASES : one

PART OF: N/A
DATA CHARACTERISTICS Fie

VALUES: Character, Numeric

c t ions
RELATED SADT ELEMENTS: MEASUREHENT DATA FILES

STORAGE TYPE: Global 

TYPE: PARAMETER
DATE: 6 AUG 1985

NAME : NAME
PASSED FROM: 0 .0
PASSE) TO: 3 .0

COMPOSITION: N/A

- DESCRIPTION: This parameter is the name of the next menu to

be displayed on the terminal.

ALIASES: None

PART OF: N/A

DATA CHARACTERISTICS: Scaler
VALUES: MENUNAME
RELATED SADT ELEMENTS: NEXT SCREEN FORMAT

STORAGE TYPE: Passed

D-25
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SYSTfEM DESIGN DOCUMENTATION - S RUCTURE CIIA|TS -_

TYPE: PA RA ETER

DATE: 6 AUG 1985

NAME: NEWREPORTFILENAME

PASSED FROM: 3.1 .4.5.7 %
PASSED TO: 3 .1.4 .5 .3

COMPOSITION: N/A

. DESCRIPTION: This parameter is the name of a file that is

to contain a report.
ALIASES: None

PART OF: N/A

DATA CHARACTERISTICS: String

VALUES: Character

RELATED SADT ELEMENTS: None ,,-

STORAGE TYPE: Passed

TYPE: PARAMETER

DATE: 6 AUG 1985

NAME : PERFORMANCE REPORT

PASSED FROM: 3.1.4

PASSED TO: 3.1.4.5

COMPOSITION: N/A

DESCRIPTION: This parameter is any of the performance

measurement reports produced by the monitor.

ALIASES: None

PART OF: N/A

DATA CHARACTERISTICS: File

VALUES: Character, Numeric

RELATED SADT ELEMENTS: PERFORMANCE MEASUREMENT REPORT

STORAGE TYPE: Global ..

TYPE: PARAMETER
DATE: 6 AUG 1985

NAME: REPORTDATE d..X.

PASSED FROM: 3.1 .4.5 .6

PASSED TO: 3.1.4.5.1, 3.1.4.4.2, 3.1.4.5.3

COMPOSITION: N/A

DESCRIPTION: This parameter is the date of a performance

report.
ALIASES: None

PART OF: N/A ..

DATA CHARACTERISTICS: String

VALUES: Character, Numeric

RELATED SADT ELEtENTS: None
IS FILES 'i

STORAGE TYPE: Passed

.. / .- D-26
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TYPE: PARAMETER

DATE: 6 AUG 1985
NAME: REPORTFI LENAME
PASSED FROM: 3.1 .4.5.4
PASSED TO: 3.1.4.5.1 "Vs
COMPOSITION: N1 A
DESCRIPTION: This parameter is a name of a file that
contains a performance report.
ALIASES: None
PART OF: N/A
DATA CHARACTERISTICS: String
VALUES: Character
RELATED SADT ELEMENTS: None
STORAGE TYPE: Passed

DATE: 6 AUG 1985
NAME: REPORTNAME

PASSED FROM: 3.1.4.5.5
PASSED TO: 3.1.4.5.1, 3.1.4.5.2, 3.1.4.5.3
CONPOS IT 1tON: N/A
DESCRIPTION: This parameter is the title of a performance
report.
ALIASES: None
PART OF: N/A
DATA CHARACTERISTICS: String
VALUES: Character
RELATED SADT ELENENTS: None
STORAGE TYPE: Passed

TYPE: PARAMETER
DATE: 6 AUG 1985
NAME: SESSION DATA
PASSED FROM: 3 1 .4
PASSED TO: 3.1 .4.1 
COMPOSITION: N/A
DESCRIPTION: This parameter is the session specifications
obtained from the monitor user.
Al IASES None
PART OF: N/A
DATA CIARACTERISTICS : File
VALUES: Character, Numeric
RELATED SADT ELEMENTS: None
STORAGE TYPE: Passed

4..°
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SYSTEN DES LGN DOCUMENTAT ION - STIUCTURE CIIARTS

TYPE: PARAMETER
D ATE: 6 AUG 1985 ~V
NAE: STATFILENAHE - .,-h

PASSED FRO1: 3.1.4.3.1-

PASSED TO: 3.1.4.3
COMPOSITION: N/A
DESCRIPTION: This parameter is the name of a statistical

analysis file.
ALIASES: None

PART OF: N/A
DATA CHARACTERISTICS: String
VALUES: Character

RELATED SADT ELEMENTS: None
STORAGE TYPE: Passed - N .4

.%, - ."

TYPE: PARAMETER . ,
DATE: 6 AUG 1985

NAHE: STATISTICAL FILES

PASSED FROM: 3 1 .4 .3
PASSED TO: 3.1 .4.3.2 - "
COMPOSITION: N/A -

DESCRIPTION: This parameter is a file of statistical raw

data produced by the data analysis program.

A L IAS ES: None
PART OF: N/A
DATA CHARACTERISTICS: File v

VALUES: Numeric

RELATED SADT ELEMENTS: STATISTICAL ANALYSIS FILES

STORAGE TYPE: Global

.
TYPE: PARAMETER .
DATE: 6 AUG 1985

NAME : US E RS E L ECTION.

PASSED FROM: 4 .0 %
PASSED TO: 0.0

COMPOSITION: N/A
DESCRIPTION: This parameter is the user input from a menu

select ion. .
ALIASES: None - .-

PART OF: N/A
DATA CHIIARACTERISTICS: Character ., -
VALUES: Alphabet

RELATED SADT ELEMENTS: USER INPUT

STORAGE TYPE: Passed

%% '
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SYSTEI DES IGN DOCUMENTATION - STRUCTURE C HARTS

TY11E : P A RAM LT L R
DATE: 6 AUG 1985
NAMNE: W STATISTIC
PASSED FROM: 3.1 .4.3.2 .2
PASSED TO0 3 .1.4 .3.2 

0COR POS IT[ON: NIADESCRIPTION: This parameter is a statistical value used in

the Wilcoxon Rank-Sum Test. -
ALIASES: None IPART OF: N/A." o-

DATA CHARACTERISTICS: Numeric
VALUES: I to maximum value.

RELATED SADT ELEMENTS: None
STORAGE TYPE: Global

D-...-
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sysTIaM DES [UN DOCUHLNTrATL0N -STRUCTURE~ CUARTS

Instrumentation Utility Chart I tdeK x

1 .0 INITUTILITY

2 .0 ENDHMEAS U R

3 .0 MEASUREDBMS

4.0 FINDPID '

5.0 FILEHANDLER 3-

6 .0 CETDATA

7 .0 SSERROR

% W.
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SYSTEM DESIGN DOCUMENTATION - STRUCTURE CHARTS

TYPE: PROCESS

DATE: 6 AUG 1985

N U M B E 1 .0

NAME: INITUTILITY

INPUT DATA: PROGRAMNAME, DATABASENAME, DBHSNAME

INPUT FLAGS: None

OUTPUT DATA: STATUS
OUTPUT FLAGS: None
GLOBAL DATA USED: DBUFF, UTILSTAT

GLOBAL DATA CHANGED: DBUFF, UTILSTAT

DESCRIPTION: This process is the entry point for using the

instrumentation utility. It enables the utility by finding

the DBS's process id, creating a data file, and recording -, .-

the calling program name and data base name.
ALIASES : None
RELATED SADT NUMBER: A23
CALLING PROCESS: None
PROCESS CALLED: 4.0, 5 .0
FILES READ: None ."

FILES WRITTEN: None
HARDWARE READ: None
HARDWARE WRITTEN: None

TYPE: PROCESS .,
DATE: 6 AUG 1985 "

NUMBER: 2.0
NAME: ENDEASURE
INPUT DATA: ENDCODE 

_ k

INPUT FLAGS: None
OUTPUT DATA: STATUS
OUTPUT FLAGS: None
GLOBAL DATA USED: DBUFF, UTILSTAT, FLCODE
GLOBAL DATA CHANGED: DBUFF, UTILSTAT, FCODE
DESCRIPTION: This process records the state of the DBMS
after a DBMS command has been executed.
ALIASES: None
RELATED SADT NUMBER: A24
CALLING PROCESS: None

PROCESS CALLED: 5 .0 , 6.0
FILES READ: None
FILES WRITTEN: None
HARDWARE READ: None
HARDWARE WRITTEN: None

3. 2
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SYSTEM DESIGN DOCUMENTATION - STRUCTURE CHARTS

TYPE: PROCESS N
DATE: 6 AUG 1985 .P

NUMBER: 3.0
NAME: MEASUREDBMS 4

INPUT DATA: DBMSFUNCTION, DBMSFILENAME i

INPUT FLAGS: None
OUTPUT DATA: STATUS

OUT PUT FLAGS: None

GLOBAL DATA USED: DBUFF, UTILSTAT

GLOBAL DATA CHANGED: DBUFF, UTILSTAT

DESCRIPTION: This process records the status of the DBMS

just before the execution of a DBMS command.

ALIASES: None

RELATED SADT NUMBER: A24

CALLING PROCESS: None

PROCESS CALLED: 6.0

FILES READ: None

FILES WRITTEN: None

HARDWARE READ: None

HARDWARE WRITTEN: None

TYPE: PROCESS

DATE: 6 AUG 1985

NUMBER: 4.0

NAME: FINDPID

INPUT DATA: None .

INPUT FLAGS: None

OUTPUT DATA: None

OUTPUT FLAGS: None

GLOBAL DATA USED: PIDSAVE, DBHSNAME, UTILSTAT

GLOBAL DATA CHANGED: PIDSAVE

DESCRIPTION: This process searches the list of active

process to find the pid of the DBMS that is being measured

by the monitor instumentation utility.

ALIASES : None

RELATED SADT NUMBER: A24 . .

CALLING PROCESS: 1 .0

PROCESS CALLED: 7.0

FILES READ: None

FILES WRITTEN: None -

IARDWARE READ: None
H A R D W A R E W R IT T E N : N o n e- '-
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SYSTEM DESIGN DOCUMENTATION - STRUCTURE CHARTS %

TYPE: PROCESS
DATE: 6 AUG 1985

NUMBER: 5 .0 % %
NAME: FILEHANDLER % %J-

INPUT DATA: FLCODE

INPUT FLAGS: None

OUTPUT DATA: None
OUTPUT FLAGS: None

GLOBAL DATA USED: UTILSTAT
GLOBAL DATA CHANGED: UTILSTAT
DESCRIPTION: This process handles all operations related to
the output of the instrument data file.
ALIASES: None
RELATED SADT NUMBER: A24

CALLING PROCESS: 1.0, 2.0, 7.0
PROCESS CALLED: None

FILES READ: No ne
FILES WRITTEN: INSTRUMENATATION DATA FILE
HARDWARE READ: None
HARDWARE WRITTEN: None

TYPE: PROCESS

DATE: 6 AUG 1985

NUMBER: 6.0
NAME: GETDATA

INPUT DATA: None

INPUT FLAGS: None

OUTPUT DATA: None

OUTPUT FLAGS: None
GLOBAL DATA USED: PIDSAVE, UTILSTAT

GLOBAL DATA CHANGED: UTILSTAT
DESCRIPTION: This process retrieves the performance data

from the system tables. 

ALIASES : None

RELATED SADT NUMBER: A24
CALLING PROCESS: 2.0, 3 .0
PROCESS CALLED: 7.0
FILES READ: None
FILES WRITTEN: None

HARDWARE READ: None
IHARDWARE WRITTEN: None
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. SYSTEL DESIGN DOCURENTATION - STRUCTURE CHARTS

TYPE: PROCESS
DATE: 6 AUG 1985
NUMBER: 7 .0
NAME: SSERROR
INPUT DATA: SYSTEM ERROR CODES
INPUT FLAGS: None

OUTPUT DATA: None
OUTPUT FLAGS: None
GLOBAL DATA USED: FLCODE, UTILSTAT
GLOBAL DATA CHANGED: FLCODE, UTILSTAT
DESCRIPTION: This process handles error conditions returned
by system routines.
ALIASES: None

, RELATED SADT NUMBER: A24
CALLING PROCESS: 4.0, 6.0
PROCESS CALLED: 5.0
FILES READ: None
FILES WRITTEN: None

HARDWARE READ: None
HARDWARE WRITTEN: None

2. A 
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SYSTEM DESIGN DOCUMENTATION - STRUCTURE CHARTS

TYPE : PARAMETER

DATE: 6 AUG 1985

NAME: DATABASENAME .',

PASSED FROM: Calling Program

PASSED TO: 1 .0
COMPOSITION: N/A

DESCRIPTION: This parameter is the name of the data base

being accessed by the application program being monitored.

SALIASES : None

PART OF: N/A

DATA CHARACTERISTICS: String
., -o

VALUES: Character <J.

RELATED SADT ELEMENTS: None

STORAGE TYPE: Global 

TYPE: PARAMETER
DATE: 6 AUG 1985 * '. -

NAME: DBMSFILENAME

PASSED FROM: Calling Program

,7 PASSED TO: 3.0
* COMPOSITION: N/A

DESCRIPTION: This parameter is the name of the file within

the DBMS that is being accessed by the application program.

ALIASES: None

, PART OF: N/A

S"DATA CHARACTERISTICS: String

VALUES: Character

RELATED SADT ELEMENTS: None

STORAGE TYPE: Global

TYPE: PARAMETER
DATE: 6 AUG 1985

NAME: DBMSFUNCTION

PASSED FROM: Calling Program

PASSED TO: 3.0

COMPOSITION: N/A

'V. DESCRIPTION: This parameter is the name of the DBMS command

that is being measured.

0, ALIASES: None

VPART OF: N/A
DATA CIARACTERISTLCS: String

VALUES: Character
RELATED SADT ELEMENTS: None

" STORAGE TYPE: Global 

-'V.'%'
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TYPE : PARAMETER

DATE: 6 AUG 1985 .-

NAME: DBMSNAME -

PASSED FROM: Calling Program 1--

PASSED TO: 1 .0

CO1IPOSITION: N/A

DESCRIPTION: This parameter is the name of the DBMS that is

being monitored.

A I A S E S: N o n e

PART OF: N/A 
I -,

DATA CHARACTERISTICS: String
VALUE:S: Character

RELATED SADT ELEMENTS: None
STORAGE TYPE: Global

5'tYPE: PARAETER-- "

DATE: 6 AUG 1985

NAME: ENDCODE

PASSED FROM: Calling Program

PASSED TO: 2.0

COMPOSITION: N/A

DESCRIPTION: This parameter indicates if the

instrumentation utility is to be disabled or not.

ALIASES: None

*PART OF: N/A
DATA CHARACTERISTICS: String

"- VALUES: Character

* RELATED SADT ELEMENTS: None

STORAGE TYPE: Global

TYPE: PARAMETER

DATE: 6 AUG 1985
NAME: ERRORCODE

PASSED FROM: 4.0, 5.0
PASSED TO: 7.0

*COW, 05 1T ION: N1/A
DESCRIPTION: This parameter is the name of the error that

% has occured.

ALIASES: None

PART OF: N/A

DATA CHARACTERISTICS: String

VALUES: Character e

RELATED SADT ELEMENTS: None

STORAGE TYPE: Global

D-37

*

1%

* 4* -* - 5 - .. 5* : 4 . ::

"-". .'. " d'"; ,, ' -- -" '-'-'-".'-'-Q "-"-"-"- - -'-"-"- -""* ".* 4"- -','*~.',-'.' .' ...-. *,.*. -'-' .--...--.- - .



K I IL

'4
. . .-.o

:..-

SYSTEM DES IGN DOCUMENTATION STRUCTURE CHARTS _1

TYPE: PARAMETER

DATE: 6 AUG 1985
NAME: FLCODE

PASSED FRO: 1 .0, 2.0, 7 .0

PASSED TO: 5.0 .

COMPOSITION: N/A ..- '!

DESCRIPTION: This parameter is the function code for the

filehandler process.

ALIASES: None

PART OF: V/A
DATA CHARACTERIST iCS: String

VALUES: Character

RELATED SADT ELEMENTS: None

STORAGE TYPE: Global

TYPE: PARAMETER
DATE: 6 AUG 1985

NAME: PIDSAVE
PASSED FROM: 1 .0

PASSED TO: 4.0

COMPOSITION: N/A

DESCRIPTION: This parameter is the DBMS process id.

ALIASES : None

PA OF: N/A

DATA CHARACTERISTICS: String

VALUES: Character

RELATED SADT ELEMENTS: None

STORAGE TYPE: Global

TYPE: PARAHETER

DATE: 6 AUG 1985

1NAME: P ROG RAMNAME

.PASSED FROM: Calling Program

PASSED TO: 1.0
COZlPOSITION: N/A

DESCRIPTION: This parameter is name of the calling

application program.

ALIASES: None

PART OF: N/A "

. DATA CHiARACTERISTICS: String

VALUES: Character 4"- 4

RELATED SADT ELEMENTS: None

STORAGE TYPE: Global

-, .
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TYPE: PARAMETER
DATE: 6 AUG 1985

NAME: ST AT U S
PASSED FROM: 1 .0, 2.0, 3.0
PASSED TO: Calling Program -

COMPOSITION: N/A
DESCRIPTION: This parameter indicates the status of the

previous instrumentation utility operation.

ALIASES: None

PART OF: N/A

DATA CHARACTERISTICS: String

VALUES: Character

RELATED SADT ELEMENTS: None

STORAGE TYPE: Global

TYPE: PARAMETER

DATE: 6 AUG 1985

NAME: UTILSTAT

PASSED FROH: 4.0, 5.0, 6.0, 7.0

PASSED TO: 1.0, 2.0, 3.0, 4.0, 6.0, 7.0

COMPOSITION: N/A
DESCRIPTION: This parameter is the current status of the

instrumentation utility.
ALIASES : None

PART OF: N/A

, DATA CHARACTERISTICS: St r i'ng
VALUES: Character

RELATED SADT ELEMENTS: None

STORAGE TYPE: Global p..."
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SYSTEM DESIGN DOCUMENTATION - STRUCTURE CHARTS

Data Analysis Program Chart Index ,

1 .0 MAIN DRIVER

1.1 DISPLAY MENU

1.2 CREATELISTS

1.3 INITBUFF

1 .4 INITTAIBLE

1 .5 DATAINTABLE

1 .6 INITSTATISTICS 4

1 .7 CREATETABLE

1 .8 SESSIONTOTALS

1 .9 PROCESSRAWDATA

1 .9 .1 READRECORD.

1 .9.2 LOOKUP

1.9.3 COMPUTEVALUES

1.10 PRINTSUmNARY

I1 .1 COMPUTEGRAP IDATA

D-40

-- 
°



-43

w ct

a.- 00

00

w 0-
t)at

kIncr)
w tAft-

F L..40

00 Ln

-J

9-j -0.

-. .-

I- U

ow %-o U!



AO-A173 56? DEVELOPMENT COMPLETION OF A DATA BASE NANAEMENT SYSTEM 3
PERFORNANCE NONIT.. CU) RIR FORCE INST OF TECH
MRIGHT-PATTERSON AFD OH SCHOOL OF ENGI.. A S MASILON

UNCLSSIFIED DEC 85 RFIT/GCS/ENG/BSD-17 F/O 9/2 NL



12

I,'.0 I5
.U%

A 
40

! i

,~MCROCOPY RESOLUTION TEST CHART
NATIONAL BURE'u OF STANDARDS 96 -A
I'll

liiio'



-1

4tafn
4"S

_j.

.j~ -j

M ..

CA

-1W J N

UL% %

a-t

s 07



SYSTEII DESIGN DOCUMENTATION - STRUCTURE CHARTS

TYPE: PROCESS

DATE: 6 AUG 1985

NUMBER: 1.0

NAME: MAIN DRIVER

INPUT DATA: None

INPUT FLAGS: None

OUTPUT DATA: None
OUTPUT FLAGS: None

* GLOBAL DATA USED: None
*, GLOBAL DATA CHANCED: None

DESCRIPTION: This process is the main driver for the data

analysis program. .
ALIASES: None .

RELATED SADT NUMBER: A3
CALLING PROCESS: None

PROCESS CALLED: 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 1.7, 1.8,

* 1.9, 1.10, 1.11
FILES READ: None

2 FILES WRITTEN: None

HARDWARE READ: None
HARDWARE WRITTEN: None

TYPE: PROCESS
DATE: 6 AUG 1985

NUMB ER: 1 .1
NAME: DISPLAY MENU

INPUT DATA: None
INPUT FLAGS: None

OUTPUT DATA: SELECTION

OUTPUT FLAGS: None

GLOBAL DATA USED: None
GLOBAL DATA CHANGED: None ..
DESCRIPTION: This process displays the main menu of the
data analysis program. -....

ALIASES: None A
RELATED SADT NUMBER: A3 _._.

CALLING PROCESS: 1 .0

PROCESS CALLED: None
FILES READ: None

9 FILES WRITTEN: None

HARDWARE READ: Terminal

HARDWARL WRITTEN: Terminal

D-43

V.-.,.
=' @%. %

m% •- •

% ,--,3



- i4

SYSTEM DESIGN DOCUMENTATION - STRUCTURE CHARTS

TYPE: PROCESS

DATE: 6 AUG 1985 %.% 6

NUMBER: 1 2 1-.2 
%

NAME: CREATELISTS '-t

INPUT DATA: RETRIEVE, STORAGE, CONTROL, SPECIALPURP -A

INPUT FLAGS: NoneV.
OUTPUT DATA: RETRIEVE, STORAGE, CONTROL, SPECIALPURP we %

OUTPUT FLAGS: None

GLOBAL DATA USED: None ]

GLOBAL DATA CHANGED: None

DESCRIPTION: This process creates four lists of DML

commands based on their type. -

ALIASES: None 
-

RELATED SADT NUMBER: A3

CALLING PROCESS: 1.0

PROCESS CALLED: None

FILES READ: None .. .

FILES WRITTEN: None., ,

HARDWARE READ: None

HARDWARE WRITTEN: None

TYPE: PROCESS " 4
DATE: 6 AUG 1985

NUMBER: 1 .3

4 NAME: 1NITBUFF

INPUT DATA: DBUFF
INPUT FLAGS: None

OUTPUT DATA: DBUFF

OUTPUT FLAGS: None . e

GLOBAL DATA USED: None

GLOBAL DATA CHANCED: None

DESCRIPTION: This process initializes the contents of the %%

DML data buffer to zero .

ALIASES: None

RELATED SADT NUMBER: A3

CALLING PROCESS: 1 .0

PROCESS CALLED: None

FILES READ: None

FILES WRITTEN: None

HARDWARE READ: None

HARDWARE WRITTEN: None %

-4.
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TYPE: PROCESS

DATE: 6 AUG 1985
NUMBER: 1 .4
NAME: INITABLE

INPUT DATA: TABLE

INPUT FLAGS: None

OUTPUT DATA: TABLE-!--

OUTPUT FLAGS: None .

GLOBAL DATA USED: None
GLOBAL DATA CHANGED: None

DESCRIPTION: This process initializes the DHL data table to
z e ro.
ALIASES: None !T. i
RELATED SADT NUMBER: A3
CALLING PROCESS: 1 .0
PROCESS CALLED: None
FILES READ: None
FILES WRITTEN: None
*HARDWARE READ: None
IIARDWARE WRITTEN: None

TYPE: PROCESS -
DATE: 6 AUG 1985

NUMB ER: 1 .5
NAME: DATAINTABLE
INPUT DATA: None
INPUT FLAGS: None
OUTPUT DATA: Boolean value of true or false
OUTPUT FLAGS: None
GLOBAL DATA USED: PRGINFO, INVINFO
GLOBAL DATA CHANGED: None
DESCRIPTION: This process determines if a table is empty or
n o t •. ,°'

ALIASES: None
RELATED SADT NUMBER: A3
CALLING PROCESS: 1.0

PROCESS CALLED: None
FILES READ: None
FILES WRITTEN: None
HARDWARE READ: None
HARDWARE WRITTEN: None

:e,
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TYPE: PROCESS

DATE: 6 AUG 1985

NUMBER: 1.6

NAME: INITSTATISTICS

INPUT DATA: None
INPUT FLAGS: None

OUTPUT DATA: STATISTICAL FILES

OUTPUT FLAGS: None
4. .* d"

GLOBAL DATA USED: None

GLOBAL DATA CHANGED: None
DESCRIPTION: This process initializes the statistical files

if requested.

ALIASES: None
RELATED SADT NUMBER: A3

CALLING PROCESS: 1 .0

PROCESS CALLED: None % %

FILES READ: None

FILES WRITTEN: None

HARDWARE READ: None

HARDWARE WRITTEN: None

TYPE: PROCESS
DATE: 6 AUG 1935 -

NUMBER: 1 .7
NAME: CREATETABLE . "....

INPUT DATA: None

INPUT FLAGS: None

OUTPUT DATA: TABLE

OUTPUT FLAGS: None

GLOBAL DATA USED: None
GLOBAL DATA CHANGED: None

DESCRIPTION: This process creates a table of DML commands.

ALIASES: None
RELATED SADT NUMBER: A3

CALLING PROCESS: 1 .0

4. PROCESS CALLED: See Reference I

FILES READ: None
FILES WRITTEN: None

HARDWARE READ: None
HARDWARE WRITTEN: None

-,.. :.4-' i
4. ,
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TYPE: PROCESS

DATE: 6 AUG 1985
NUMBER: 1 .8

NAME: SESSIONTOTALS hh
INPUT DATA: PRCINFO, INVINFO
INPUT FLAGS: None

OUTPUT DATA: SUMINFO, SUMINVINFO

*OUTPUT FLACS: None
GLOBAL DATA USED: None %
GLOBAL DATA CHANGED: None
DESCRIPTION: This process accumulates overall totals for

the measurement session.

ALIASES: None ...

' RELATED SADT NUMBER: A3

, CALLING PROCESS: 1 .0 J.."

PROCESS CALLED: See Reference I

* FILES READ: None

FILES WRITTEN: None

IIARDWARE READ: None

HARDWARE WRITTEN: None

4. e TYPE: PROCESS

DATE: 6 AUG 1985

NUMBER: 1 .9
NAME: PROCESSRAWDATA

INPUT DATA: PRGiNFO, INVINFO

* INPUT FLAGS: None

OUTPUT DATA: STATISTICAL FILES, GRAPHICAL FILES,

CURRPRGNAME, DFLAG

OUTPUT FLAGS: None e-.

GLOBAL DATA USED: None

GLOBAL DATA CiANGED: None

DESCRIPTION: This process controls the reading of raw data

filcs and their processing.

A LI AS ES: N o ne
RELATED SADT NUMBER: A3

CALLING PROCESS: 1 .0 ...

PROCESS CALLED: 1.9 .1, 1.9.2, 1.9.3

FILES READ: None

FILES WRITTEN: None

HARDWARE READ: None -.

HARDWARE WRITTEN: None

D-4 7

'.



S,.

S. SYSTEM DESIGN DOCUMENTATION - STRUCTURE CHARTS
P

S L

TYPE: PROCESS ,
to, DATE: 6 AUG 1985

NUMBER: 1 .10 .'

NAME: PRINTSUMMARY

INPUT DATA: PRGINFO, INVINFO, PROGNAME

INPUT FLAGS: None
OUTPUT DATA: None , ' -

OUTPUT FLAGS: None

GLOBAL DATA USED: None

GLOBAL DATA CHANGED: None
DESCRIPTION: This process prints the summary report.

ALIASES: None

R ELATED SADT NUMBER: A3

CALLING PROCESS: 1.0

PROCESS CALLED: See Reference 1

FILES READ: None

FILES WRITTEN: None

HARDWARE READ: None

HARDWARE WRITTEN: None

TYPE: PROCESS

I. DATE: 6 AUG 1985

NUMB E It1: I. I I
NAME: COMPUTEG RAPHDATA

INPUT DATA: GRAPHICAL FILES

INPUT FLAGS: None

OUTPUT DATA: GRAPHICAL FILES

OUTPUT FLAGS: None

GLOBAL DATA USED: None

GLOBAL DATA CHANGED: None

DESCRIPTION: This process configures the graphical data

into a form required by the graphical analysis program.

ALIASES: None

RELATED SADT NUMBER: A3

CALLING PROCESS: 1 .0

PROCESS CALLED: None

FILES READ: None
FILES WRITTEN: None

HARDWARE READ: None ., "

HARDWARE WRITTEN: None

D-48
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TY PE: PROCESS
DATE: 6 AUG 1985 .

NUM BER: 1 .9 .1" \-

NAME: READRECORD
INPUT DATA: None
INPUT FLAGS: None
OUTPUT DATA: DATAREC, DFLAG %,... .'

OUTPUT FLAGS: None
GLOBAL DATA USED: None
GLOBAL DATA CHANCED: None

DESCRIPTION: This process reads a record from the input

data file.
ALIASES: None -r

RELATED SADT NUIIBER: A3

CALLING PROCESS: 1 .9
PROCESS CALLED: None

FILES READ: Raw Performance Data

FILES WRITTEN: None
HARDWARE READ: None

HARDWARE WRITTEN: None

TYPE: PROCESS "

DATE: 6 AUG 1985

NUMBER: 1 .9.2 .

NAME: LOOKUP

INPUT DATA: TABLE, TABLEITEM

INPUT FLAGS: None

OUTPUT DATA: LOOKUP
OUTPUT FLAGS: None

GLOBAL DATA USED: None . --%

GLOBAL DATA CHANGED: None

DESCRIPTION: This process finds the position of an item in

a table.
ALIASES: None

RELATED SADT NUMBER: A3

C ALLING PROCESS: 1 .9
PROCESS CALLED: See Reference I

FILES READ: None
FILES WRITTEN: None

HARDWARE READ: None
HARDWARE WRITTEN: None I.

%

*- %.

, . .- -

.* 
%,' ,%'
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TYPE: PROCESS

DATE: 6 AUG 1985
N U1-LB E R 1.-9.3%
NALIE: COMPUTEVALUES
INPUT DATA: RAIWVALS
INPUT FLAGS: N on P
OUTP UT D AT A: None
OUTPUT FLAGS: None
GLOBAL DATA USED: None
GLOBAL DATA CHANGED: None
DESCRIPTION: This process computes the values of the

performance parameters and records them in the statistical
and graphical files.
A L IAS ES: Nonte
RELATED SADT NUMBER: A3

CALLING PROCESS: 1 .9
PROCESS CALLED: See Reference I
FILES READ: None

FILES WRITTEN: STATISTICAL FILES, GRAPHICAL FILES
HARDWARE READ: None

HARDWARE WRITTEN: None

%% '
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r Y 1' 1- VA , k A I. L'I E K ,

DATE: 6 AUG 1985

NAME: CO NTR O L
PASSED FROM: 1.0, 1.2

PASSL1) TO: 1 .2
CON 1O1SI' [UN: N/A

DES(;R[P'[ ON: This parameter is a list of DML control

cominand s
ALLASES: None

PART OF: N/A

DATA CIIARACTERISTLCS: Array
VALUES: Character

RELATED SADT ELEMENTS: None

STORAG E TYPE: Passed

TYPE : PARAMETER
DATE: 6 AUG 1985

NAME: CMPVALS

PASSED FROM: 1 .9.3

PASSED TO: 1.9

COMPOSITION: N/A

DESCRIPTION: This parameter is computed performance data.

ALIASES: None

PART OF: N/A
DATA CHARACTERISTICS: Record
VALUES: Numeric

RELATED SADT ELEMENTS: None

STORAGE TYPE: Passed

TYPE: PARAMETER
DATE: 6 AUG 1985

NAME: CURRPRGNAME

PASSED FROM: 1 .9

PASSED TO: 1.0
COMPOSITION: 1/A
DESCRIPTION: This parameter is the name of the DBMS

application program that is currently being evaluated.

ALIASES: None

PART OF: N/A

DATA CHARACTERISTICS: String

VALUES: Character

RELATED SADT ELEMENTS: None
STORAGE TYPE: Passed

.-
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T Y PE: PARAMETER
DATE : 6 AUG 1985
NAME : DATAREC
PASSED F ROM: 1.9 .1

PASSED TO: 1 .9

COMPOSITION: N/A
SDESCRIPTION: T his parameter is a record of raw data.

A LI AS ES: None%
PART OF: N/A
DATA CHARACTERISTICS: Record '-

VALUES: Numeric
RELATED SADT ELEMENTS: N o ne
STORAGE TYPE: Passed

TYPE: PARAMETER
DATE: 6 AUG 1985

NAME: DBUFF
PASSED FROM: 1 .0,1 .3

PASSED TO: 1 .3
COMPOSITION: N/A

DESCRIPTION: This parameter is a DML data buffer area.

ALIASES: None .

PART OF: N / A
DATA CHARACTERISTICS: Array

VALUES: Character

RELATED SADT ELEMENTS: None
STORAGE TYPE: Passed

TYPE: PARAMELR

DATE: 6 AUG 1985

NAME: DFLAG
PASSED FROM: 1 .9 .

PASSED TO: 1 .9

COMPOSIfTION: N/A

DESCRIPTION: This parameter indicates end of file for the"." *

j ~raw measurement data [ile.
SALIASES : None

PART OF: N/A
DATA CHARACTERISTICS: Integer
VALUES: Numeric
RELATED SADT ELEMENTS: None

STORAGE TYPE: Passed

D-52
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TYPE: PARAMETER

DATE: 6 AUG 1985

NAME: GRAPHICAL FILES

PASSED FROM: 1 .0, 1 .9.3, 1 .11

PASSED TO: 1.0, 1.9.3

COMPOSITION: N/A

DESCRIPTION: This parameter is the file of graphical data.

ALIASES: None

PART OF: N/A

DATA CRARACTERISTICS: File

VALUES: Numeric

RELATED SADT ELEMENTS: GRAPHICAL ANALYSIS FILES

STORAGE TYPE: Global "

TYPE: PARAMETER -%

DATE: 6 AUG 1935 --' '

NAHE: INVINFO

PASSED FROM: 1 .0
PASSED TO: 1 .5, 1.8, 1.9, 1.10

COMPOSITION: N/A

DESCRIPTION: This parameter is DML performance data.

ALIASES: No ne
PART OF: N/A

DATA CHARACTERISTICS: Record

VALUES: Numeric " c
RELATED SAUT ELEMENTS: None ,

STORAGE TYPE: Passed

- -v
TYPE: PARAMETER

DATE: 6 AUG 1985

NAME: LOOKUP

PASSED FROH: 1 .9 .2

PASSED TO: 1 .9
CONPOSITION: N/A

DESCRIPTION: This parameter is the location of an item in a
table . "

ALIASES: None

PART OF: N/A

DATA CHARACTERISTICS: Integer
VALUES: Numeric 

,RELATED SADT ELEMENTS: None 

STORAGE TYPE: Passed

° %
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SYSTEM DESIGN DOCUMENTATION - STRUCTURE CHARTS

TYPE: PARAMETER

DATE: 6 AUG 1985 % 0*

NAME: P ROGNAME

PASSED FROM: 1.0
PASSED TO: 1.11
COMPOSITION: N/A

DESCRIPTION: This parameter is the name of the program . ..

whose data is to be printed.

ALIASES: None .4

PART OF: N/A
DATA CHARACTERISTICS: String

VALUES: Character

RELATED SADT ELEMENTS: None '

STORAGE TYPE: Passed

TYPE: PARAMETER
DATE: 6 AUG 1985

NAME : P RG I NFO

PASSED FROM: 1 .0

PASSED TO: 1.5, 1.8, 1.9, 1.10 %
COMPOSITION: N/A

DESCRIPTION: This parameter is DNL performance data. -

ALIASES: None "".

PART OF: N/A

DATA CHARACTERISTICS: Record %

VALUES: Numeric .. -

RELATED SADT ELEMENTS: None

STORAGE TYPE: Passed

TYPE: PARAMETER
DATE: 6 AUG 1985

NAME: RAWVALS

PASSED FROM: 1 .9
PASSED TO: 1.9.3

COMPOSITION: N/A -

DESCRIPTION: This parameter is a record of raw performance
d a t a• .'"-

ALIASES: None

PART OF: N/A

DATA CHARACTERISTICS: Record a Li-'g

VALUES: Numeric

RELATED SADT ELEMENTS: None .,.%

STORAGE TYPE: Passed ,-.
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SYSTEM DESIGN DOCUMENTATION - STRUCTURE CHARTS

TYPE: PARAMETER

DATE: 6 AUG 1935

NAME : RETRIEVE
PASSED FROM: 1.0, 1.2

PASSED TO: 1.2
COEPOSITION: N/A

DESCRIPTION: This parameter is a the list of DML retrieval

commands.
ALIASES: None

PART OF: N/A

DATA CHARACTERISTICS: Array

VALUES: Character

RELATED SADT ELEMENTS: None

STORAGE TYPE: Passed

TYPE: PARAMETER

DATE: 6 AUG 1985

NAME: SELECTION

PASSED FROM: 1.1

PASSED TO: 1.0
COMPOSITION: N/A

a'" DESCRIPTION: This parameter is the user menu selection. ,

ALIASES: None 4

PART OF: N/A

DATA CHARACTERISTICS: Integer

V VALUES: Numeric
RELATED SADT ELEMENTS: None
STORAGE TYPE: Passed

TYPE: PARAMETER
DATE: 6 AUG 1985

NAME: SPECIALPURP

PASSED FROM: 1 .0, 1 .2

PASSED TO: 1.2

COMPOSITION: N/A
DESCRIPTION: This parameter is a list of DML special

purpose commands.

ALIASES: None

PART OF: N/A '

DATA CHARACTERISTICS: Array
VALUES: Character

RELATED SADT ELEMENTS: None

STORAGE TYPE: Passed

D-55 p
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SYSTEM DESIGN DOCUMENTATION - STRUCTURE CHARTS

TYPE: PARAMETER
DATE: 6 AUG 1985
NAME: STATISTICAL FILES
PASSED FROM: 1 .0, 1 .6, 1 .9, 1 .93 ..-

PASSED TO: 1.6, 1.9.3
COMPOSITION: N/A
DESCRIPTION: This parameter is the file containing data to

be used for statistical analysis.
ALIASES: None
PART OF: N/A
DATA CHARACTERISTICS: File
VALUES: Numeric
RELATED SADT ELEMENTS: None
STORAGE TYPE: Global 

TYPE: PARAMETER 
r-

DATE: 6 AUG 1985

NAME: STORAGE
PASSED FROM: 1 .0, 1 .2
PASSED TO: 1.2
COMPOSITION: N/A
DESCRIPTION: This parameter is a the list of DML storage

(t=. commands.
ALIASES : None 

"-"-

PART OF: N/A_. 
..":

DATA CHARACTERISTICS: Array
VALUES: Charac~er
RELATED SADT ELEMENTS: None
STORAGE TYPE: Passed

TYPE: PARAMETER

DATE: 6 AUG 1985
NAME: SUMINVINFO

• PASSED FROM: 1 .8
PASSED TO: 1.0 .--

,a- COIPOSITION: N/A
DESCRIPTION: This parameter is the totaled performance woe

- a data .
ALIASES: None
PART OF: N/A
DATA CHARACTERISTICS: Record

VALUES: Numeric
a- RELATED SADT ELEMENTS: None

a-" STORAGE TYPE: Passed

D-56 .
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TYPE: PARAMETER

* DATE: 6 AUG 1985

NAME: SUMINFO

PASSED FROM: 1.8
PASSED TO: 1 .0

COMPOSITION: N/A
DESCRIPTION: This parameter is the summary record of
performance data.
ALIASES: None

PART OF: N/A
DATA CHARACTERISTICS: Record
VALUES: Numeric

RELATED SADT ELEMENTS: None
STORAGE TYPE: Passed

TYPE: PARAMETER

DATE: 6 AUG 1985

NAME: TABLE

PASSED FROM: 1.0, 1.4

PASSED TO: 1.0, 1.4
COMPOSITION: TABLEITEM

DESCRIPTION: This parameter is a table of DML commands..
ALIASES: None
PART OF: N/A

DATA CHARACTERISTICS: Record

VALUES: Numeric

RELATED SADT ELEMENTS: None
STORAGE TYPE: Passed

TYPE: PARAFETER
DATE: 6 AUG 1985

NAME: TABLEITEH

PASSED FROM: 1 .8

PASSED TO: 1.0

COMPOSITION: N/A
DESCRIPTION: This parameter is an entry in a DML command

t a b e.

ALIASES: None
PART OF: TABLE
DATA CHARACTERISTICS: Record

VALUES: Numeric
RELATED SADT ELEMENTS: None

STORAGE TYPE: Passed

. -.. --
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Introduction * "

This appendix contains the DBMON User's Guide. 1t L,-

presents the required setup for using DBNON, and the %

operating instructions for the operation of DBMON, Version

3.0. The use of the monitor is also explained as part of

the DBHON User's Methodology, which can be applied to help

solve DBMS performance problems.
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SECTION I - DBHON SYSTEM DESCRIPTION

Scope

The scope of this user's guide is limited to describing

the operation of DBMON software. The reader should have a

working knowledge of the VAX 11/780 computer, the VMS

operating system, the TOTAL DBMS, and the INGRES DBMS. For

details of the above, consult the INGRES reference manual,

TOTAL reference manual, or the appropriate VAX/VMS manual.

DBMON Description

DBMON (Data Base MOnitor) is a Data Base Management

System Performance Ronitor. It is designed to operate with
k%.,

the TOTAL and INGRES DBMSs on a VAX 11/780 computer running

the VMS operating system.

DB1MON ray be used to monitor and record system and

performance statistics generated by DBMS commands embedded

in application software. DBMON is not designed for use with

a DBHS that is being used interactively. ....

The DBHON software system consists of four VAX VMS

utilities and seven programs as illstrated in Figure E-1 .

VAX utilities are marked with a (U), while DBMON programs

are marked with a (P).
• ' .4.Z°

Conceptually, the DEMON system may be broken into four -

funct ional areas:

E,

E -e4 ", "i
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(1) User Interface. The user interface is used to specify

a measurement session. A measurement session is the

period of time in which DBMON will be collecting DBMS

performance data. The DBMON user specifies the type of

performance measurement that is required. The user4..:
interface uses these specifications to produce a VIMS

command procedure that will control the collection of

system statistics and DBMON execution.
'4.

(2) Measure System and DBMS. During this phase, the DBMON

user executes an application program that has embedded

calls to the instrumentation facility thereby producing

one or more raw measurement files. This occurs during a

measurement session initiated by the User Interface. The

instrumentation facility records DBItS performance

statistics while the system utilities are used to record

system performance parameters specified by the user.

(3) Analyze Measurement Data. During this phase the raw

data collected in the previous phase is analyzed and

summarized. VMS utilities are used to extract summarize

the required performance parameter values from the system 7

accounting and error log files. The raw measurement files

are merged into a single file which is analyzed by the

Data Analysis Program.

E - 5 .._f
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(4) Present Datai. This phase consolidates the summary

f iles into a system per formance measurement report.

DBMON De veIo pment Status

DI3MUN Version 3 .0 is a complete DBMS performance

monitor. It is capable of providing a detailied view of the

operat ional per formance of the TOTAL and INC RES DIIMSs.

Installat ion Requirements

A target VAX computer for the DBHON system must satisfy .

the following requirements:

(1) The VMIS operating system nust be used.

(2) The Monitor, Accounting, and SYE utilities must be

present.

(3) At least 2000 blocks of availible disk space is

required.

(4) The INGRES DBMS must be avai lib le for DBI40N use .

(5) A separate account and directory must be established ~

for use by the DBMON system.

U IC Req u ir ement s

The OBMON system requires system priviliges. This is

because the command procedure generated by the user

interface must access the error log files, which can only be

E - 7
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accessed by accounts with system privi liges. ...

-.
7 .

There is also a UIC requirement assiciated with the --

instrumentation utility. The utility can only be used by %"-•"

those users with system pr iviliges, or by those users with e-_

%

an account that is in the same group as the TOTAL DBMS.

DBHON Directory

The DBMON directory should be established on a disk

volume separate from those containing the TOTAL and INCRES

DBMSs. This will avoid the additional overhead caused by

having both DBMON and the target DBMS contending for the

same disk drive. The UIC of the DBMON directory should be

set so that all users of INGRES and TOTAL have access for

the reading and writing of files within the DBNON directory.

It is recommended that the DBMON directory be in the same

group as the UIC of the TOTAL and INGRES DBMSs.

DBMON Installation

Witii the creation of the DBHION account and directory,

the DBMON software may be loaded from the BACKUP tape with

the following VMS commands:

$S!OUNT/ FOREIGN <tdev-name> : '

$BACKUP <tdev-name>:DBBMON.BAK/SELECT=[ DBHON]
<ddev-name>:[DBMON]

where <tdev-name> is a valid tap device name, and

<ddev-name> is a vaild disk device name. The UIC specified -

E-8

...............................................-.. -. ' ,,...



~%

created with. b.

After the BACKUP coiurnand has executed thle following

% ~ files should be present:%

ANALDATA. QP
AUNAL YZ E .TX T

DBHONINIT.*CON
INSTR'MNT.TXT
INST Ru I L.*MAR

I LIBRARY .TXT
M A I N. T X r
MEASURE.TXT
ME RG DATA .P AS
PARAMETER .TXT
PARMFILE.TBL-..
p RTREPORT. PAS
SCREENLIB.PAS
SESS ION. LOG

S ET RUN.*P AS
S 0RT INST R. C ON
STATS .TXT

'Fhe next step is to examine DBMOIJ.QP, INSTRUTIL.MAR,

% SETRUN.PAS, MERCDATA.PAS,-PRTREPORT.PAS, and INSTRUTIL.MAR
%.

pto ensure file compatability. In the DBMON.QP file, the

program constraints shown below must be verified to ensure

device name and UIC compatability.

ERRORI'ILES = 'DUAO:[SYSO.SYSERR]';
DATAF ILLS = ' DUAl: DBMON]I
ULCCOI)E = '[200,05011;

Thle two OPEN() statements in the program must also be

verified to ensure device name compatability.

% In the INSTRUTIL.MAR program, the following statement

must be verified to ensure device name compatability for the

pE-9



-'-,.DBMOON directory.

DATAFILE: $FAB FNM=<DUAI :[DBIONJ INSTR.DAT>,FAC=PUT .' -

In the ANALDATA.QP program, the OPEN() statements must

also be checked for device name compatability. If the

device names are incorrect in any of these programs, the

source code must be edited to the proper device names.

The SCREENLLB.PAS program is written to work with VTIOO

terminals. If the DBMON using computer system does not have

VTIOO terminal, SCREENLIB.PAS will have to be examined with

regard to the escape sequences. For example the VTIO0

escape sequence is: Esc[Pn;Pnf. Pn;Pnf is the ASCII

representation of the row;column of the cursor position.

The following Pascal implementation is used in

SCREENLIB.PAS:

WRITE(CIIR(27),' [', ROWTENS, ROWONES, '; ' ,COLTENS,COLONES, 'f');

Where CIIR(27) is the Esc character, and ROWTENS, COLTENS,

ROWONES, and COLONES are variable name representing the

cursor position.

The next installation step is to create executable

files for the programs. The following command sequence will

perform this operation.

E- 10
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$EQP DIMON ...

$EQP ANALDATA
$PAS SCREENLIB

$LINK DBMON, SCREENLIB, -
DUAO : [INGRES.LIBRARYI LIBQ/LIBRARY, -

DUAO:[INGRES.LIBRARYICONPATLIB/LIBRARY
$LINK ANALDATA,SCREENLIB, -

DUAO : [ INGRES .LIBRARYJ LIBQ/ LIBRARY, -
DUAO:[INGRES.LIBRARY]COMPATLIB/LIBRARY

$PAS SETRUN .-"
,-.%J

$LINK SETRUN
$PAS MERGDATA
$LINK MERGDATA
SPAS PRTREPORT
$LINK PRTREPORT
$MACRO INSTRUTIL

The last installation step is to establish the INCRES I
data bases used by the DBMON system. Two data bases are

required; one for the report library; one for the

statistical and graphical analysis files. The following

(commands will create these data bases:

CREATEDB DBMONLIB ,* )

CREATEDB DBMONDATA

The following commands will prepare the report library for *.'

use by DBMON. .

INGRES DBMONLIB
CREATE LIBRARY (REPORT NAME=C40,

REPORT DATE=C7,FILE NUMBER=I2)/,"
CREATE CURRENTFILE (FILE NUMBER=12)/G

- a

The following commands will prepare the statistical and

graphical files for use by the DBHON system.
V.-,I
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#INGRLS DBNONDATA
- CREATE FILELIST (FILENAME=C9)IG

CREATE CPU ( DBFUNC=C5, VALU% = F4, POS ITLON= 12 )/G

CREATE BUFIO ( DBFUNC-C5,VALUE=F4,POSITION=l2)/G "-

CREATE DIRIO (DBFUNC=C5,VALUE=F4,POSLTION=12)/G

CREATE PAGEFLTS ( DBFUNC=C5,VALUE=F4 ,POSITION= 12)/C
CREATE WSSIZE (DBFUNC=C5,VALUE=F4,POSITIO'=I2)/C

CREATE RESPTImE (DBFUNC=C5,VALUE=F4,POSITION=12)/G

After creating the INGRES DBMONLIB and DBMIONDATA data

bases, the following INGRES VMS commands should be executed

in order to improve performance of the data bases.

OFTIMIZEDB DI3MONLIBi
SYSMOD DBMONLIB
OPTIMIZEDB DBMONDATA

SYSMOD DBMONDATA

Periodic use of these optimization commands will help ensure

that the INGRES databases used by DBMON are running at their

highest efficiency.

E-12
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SECTION II - OPERATIONAL PROCEDURES

Operational Instructions

The DBMON user interface has been designed around the

use of menus and data entry screens. The formats are not

reproduced entirely in this manual, but enough information

is given in order to clearly describe the screen format

being discussed. S...

Hain Menu

The DBMON user works directly with the DBMON and -. "
'S. S. '

ANALDATA programs. The DBMON programs contains the user

interface to the DBMON system. After logging into the DBMON

". directory, the '$RUN DBMON' command will initiate the DBHON

User Interface. The initial screen should specify that

Version 3.0 is running. Pushing the return key will bring

NI

the user to the main menu: .
-5.

1..SPECIFY MEASURMENT SESSION
2 . .DELETE MEASUREMENT SESSION "
3..SIOW STATUS OF MEASUREMENT SESSION -.
4..ANALYZE PERFORMANCE DATA

% 5..IIELP FOR TillS MENU

6 •EXIT PROGRAM

By entering the number of the desired option and then

depressing the return key, DBMON will proceed to the ',.

requested function.

E°13
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Option I - This allows a measurement session to be specified

by guiding the user through a series of menus and data entry

prompts. This series is discussed in the SPECIFY

MEASUREMENT SESSION section below.

Option 2 - This will allow the user to delete a measurement

session that is currently executing or awaiting execution. ,..

Option 3 - This option allows the user to inspect the

current status of the performance monitor (i.e. complete,

waiting, etc.).

Option 4 - This option allows collected performance

measurements to be displayed as a report, displayed

graphically, or statistically analyzed. This section also

i 'provides access to the report library. Further detail is

provided in the Analyzing Measurement Data section below.

Option 5 - This option presents help information about the

main meru.

Option 6 - This terminates execution of the user interface.

If a measurement session was specified it will prompt the

user with the following instructions:

TO BEGIN MONITOR EXECUTION
ENTER THE FOLLOWING VAX/VMS COMMAND
$SUBMIT/NOLOG FILE [DBMONJDBMONINIT P"A

This command will submit the performance monitor into the

batch job queue. The monitor will run according to the

, specifications the user provided. If a monitor session was

% %
E-I.4z
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not established, the following informative message is

displayed: !

.46

NO MONITOR SESSION ESTABLISHED , J*

If at any time during the execution of the user interface an

incorrect instruction is entered, the message - SELECTION .'d.

- INVALID -- PLEASE TRY AGAIN - will be displayed. For any

reason the user interface may be aborted by using the CTRL C

4.4

• " . sequence with no ill effects.'-'

Specifying a Measurement Session

Specifying a measurement session involves the

successful completion.of the following steps: '4
(9W

" (1) Selecting a performance parameter set.
4F

(2) Specifying performance tool parameters.

(3) Selecting data analysis option.

(4) Selecting data presentation option.

(5) Verifying selected options and entered data.

The following paragraphs describe the steps listed above in

greater detail.

Selecting a performance parameter set. This is done by

selecting from the Parameters Menu:

E-1%
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I .. EASURE ALL PARAMETERS

S% 2..MEASURE SOFTWARE ENGINEER'S SUBSET .%.
3..MEASURE DBA'S SUBSET (DETAILED VIEW)

4. .MEASURE SYSTEM MANAGER' S SUBSET

5 .MEASURE DBA'S SUBSET (HIGH LEVEL VIEW) . v

6. .MEASURE DBMS DESIGNER'S SUBSET
7..SELECT A SPECIALIZED SUBSET

8. .HELP FOR THIS MENU

9..RETURN TO MAIN MENU %

Option I - selects all possible parameters for measurement.

Option 2 through 6 - selects predefined parameter sets.

Option 7 - allows a special subset to be defined.

Option 8 - displays help information for Parameters menu. .-..

Option 9 - cancels the request for a measurement session and

returns the user to the main menu.

Enter Data Specifying Performance Tool Parameters.

This data is used to specify session control information.

This is done with six data entry prompts. Each explains its 

purpose, the required format, provides a sample entry, and - '.

has a default value. The prompts include, session name, -

session start date, stop date, start time, stop time, and 1

data collection interval.

Select a Data Analysis Option. The following Data

Analysis Menu is used:

I • .STANDARD ANALYSIS

2. .RETURN TO MAIN MENU

Option 1 - selects the data analysis performed by the VAX

utilities. This has been predefined, so this menu exists to
p... . "

provide for any future expansion of the monitor. iL"

E.-.16

,.. -Gh-

",. , ., .- ."". "-. "" , -'-'- ". .-.. ". " V .. "." ." ', ...-.. "-"": .''.".".'.'* .' -;"'"'"'"•".'" X. :...i. .."i",", -. V".



*.. I

"N Option 2 - cancels the request for a measurement session and

returns the user to the main menu.

Select a Data Presentation Option. The Data

Presentation Menu is used to select this option:

I .. PRINT MEASUREMENT REPORT
2..RETURN TO MAIN MENU

Option I - produces the measurement report that can be then

printed on the system printer.

Option 2 - cancels the request for a measurement session and

returns the user to the main menu.

Verify the Selected Menu Options and Entered Data.5,

' This section displays the just entered session information

and prompts the user with:

DO YOU WISH TO CHANGE ANY INFORMATION (Y/N) >

If the response is N, the command procedure and session log

files are created, and the user is returned to the main

menu. If the reponse is Y, the following Change Information

Menu is displayed: .. .%

. •

I..CIANGE MEASUREMENT SESSION NAME 
6

2..CIHANGE START DATE - -

3. .CHANGE START TIME
4.. CIIANGE STOP DATE

5..CIHANGE STOP TIME

6..CHANGE DATA COLLECTION INTERVAL
7 .. REDISPLAY SESSION INFORMATION -

E- 17 .. ,.
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Options I through 6 - allow that item to be reentered using

the same procedures as it was originally entered with.

Option 7 - returns to the Measurement Information Screen

where more changes may be selected or control may be

directed back to the main menu.

Analyzing Measurement Data

Option 4 of the Main Menu brings up the Performance

Data Analysis Menu:

I ..VIEW MEASUREMENT DATA

2..VIEW INSTRUMENT DATA .
3..PERFORM REPORT LIBRARY OPERATIONS

4..IHELP FOR TilS MENU
5..RETURN TO MAIN MENU

Option I - allows the system performance parameter data

collected during a measurement session to be examined.

Option 2 - allows the data collected by the instrumentation

utility to be examined directly, and graphically presented.

Option 3 - allows the storage, retrieval, or deletion of

performance report files Lnto/from the performance report

library .

Option 4 - displays help information for this menu.

Option 5 - returns the user to the main menu.

.111

These options are discussed in greater detail in the

following sections.

E-18
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Viewing Measurement Data

% "J..

This section allows the examination of the measurement

report Froduced by the last measurement session. Upon

selecting option I of the Performance Data Analysis Menu,

the fo 1 lowing menu is presented:

1..VIEW SESSION INFORMATION

2..VIEW EFFECTIVENESS DATA

3 VIEW EFFICIENCY DATA

4 . .IIELP FOR THIS MENU

5..RETURN TO DATA ANALYSIS MENU

Option I will display the measurement session specifications

that were used in the preparation of the current measurement

report.

Option 2 will display a menu that allows the user to view

productivity, response, integrity, and security data from

the measurement report.

Option 3 will display a menu that allows the user to view

allocation, utilization, memory, 10, channel, device

utilization, queueing, or deallocation data from the

measurement report.

Option 4 will display menu help information. "5'

Option 5 returns control to the Data Analysis Menu.

5 returns contro

Viewing Instrument Data

This area allows the user to examine measurement data

collected by the instrumentation utility. It provides .

direct examination, graphical representation, and 5.

E- 1 9
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statistical analysis.

Upon selecting option 2 of the Performance Data

Analysis Menu, the following Instrument Analysis Menu is

displayed:

I .-VIEW INSTRUMENT INFORMATION '
2..VIEW INSTRUMENT UTILITY DATA
3..DISPLAY INSTRUMENT DATA GRAPHICS 4N
4..PERFORM STATISTICAL OPERATIONS
5. .HELP FOR THIS MENU

6 .RETURN TO DATA ANALYSIS MENU .

Option 1 selection will cause the display of instrument

session information listing the data bases that were

accessed, and the name of the DBMS application program.

Option 2 will display a menu that will allow the display of

DML response, utilization, 10, and memory data from the

,... instrumentation utili'ty report.

Option 3 will allow the graphical representation of

instrument data. Paragraph Instrument Data Graphics

dicusses the details below. . #.

Option 4 allows for the statistical analysis of instrument

data. Paragraph Instrument Statistics further discusses

this option.

Option 5 displays menu help information for the Instrument

Ana lys is Menu.

Option 6 returns program control to the Data Analysis Menu.

Instrument Data Graphics. Selection of Option 3 of the

Instrument Analysis Menu will present the following menu:

E-20
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I. .DHL RESPONSE TIMES

2..DML CPU USAGE

3..DML BUFFERED 10
4. .D L DIRECT O

5. DIL PAGE FAULTS 
NON

6 .DML WORKING SET

7.•RETURN TO INSTRUMENT ANALYSIS HENU

Options I through 6 will present a bar graph displaying the

frequency of the requested measures broken into eight

equally sized groups.

Option 7 will return control to the Instrument Analysis

Menu.

The data elements that make up the eight bars on thee•

graph may be examined with an interactive INGRES command.

From left to right the eight bars are numbered I through 8.

The following INGRES data base file names correspond to the

six DtiL parameters:

PARAHETER INGRES FILE NAME

DML RESPONSE TIHES RESPTIME
DML CPU USAGE CP.

DML BUFFERED 1O BUF1O JI -

0DHML DIRECT 10 DIR1O

DHL PAGE FAULTS PCFLTS

DML WORKING SET WSIZE

The following command is an example of the command required

to examine what DML is in a particular bar on the graph.

This command will list the DML instructions that had the %

highest response times:

RANGE OF R IS RESPTIME

PRINT RESPTIMF WHERE R.POSITION=8

E-2 1
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Instrument Statistics. This option will allow~ two

statistical data files to be compared with the Wilcoxon

Rank-Sui Test. Upon selection of option 4 of the Instrument

Analysis Menu, the user will be presented with the

Instrument Statistics Menu:

1 . .ENTER STATISTICAL FILE NAMES
2..SELECT ALPHA LEVEL (DEFAULT IS .01)
3.. SELECT STATISTICAL PARAMETER AND PERFORM TEST
4..DELETE ST'ATISTICAL FILE
5.- .1HELP FOR THIS MENU
6 . .RErURN TO INSTRUMENT ANALYSIS MENU%

Option I will prompt the user for the names of thle two

statistical files that are to be compared. Theses file

names must be the same as those specified during their

creation by the ANALDATA Program.

Option 2 presents the foliowing menu:

1..ALP11A = .01
2 ..AL1111A = .05

where options 1 and 2 allow the user to specify what alpha

l evelI t he stLatLi st ical1 t estL is t o as su me .

Option 3 presents the foliwing menu:

DN L RESPONSE TIMES%
2 .. DML CP'U USAGE
3 BP1,1UF FERED 10

4 1)DN 1, DIRECT 10
5. .DML PAGE FAULTS

6 M DM1, W0 1 1 1G S ET

E -2 2
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7..RETURN TO INSTRUMENT ANALYSIS MENU

Pwhere options I through 6 will perform the statistical

comparison ofthe selected parameter using the two files

previously specified with the specified alpha level, and

i ';
% '

indicate to the user if there is a statistical difference

i
I  .5, s ._

between the two files with regard to the selected files.

Option 7 returns control to the Instrument Analysis Menu.

Option 4 allows the user to delete previously created

statistical analysis files.

Option 5 provides menu help for the Instrument Statistics

Option 6 returns the user to the previous menu.

Performin Report Library Operations

i his section allows the user to store measurement

reports into a library, retrieve them when needed, and

detee the reports that are no longer required. Upon

selecting option 3 of the Performance Data Analysis Menu,

the following Menu is displayed:

I..LIST LIBRARY ENTRIES
2. STORE REPORT IN LIBRARY
3.RET RI EVE REP11ORT FROM L I ,RA RY f.t

4..DELETE REPORT FROM LIBRARY f

5. iILLP FOR THIlS MENU

6. RETUIRN TO ANALYSIS MENU

Option I displays the contents of the INRES table that

maintains the repurt library index. This allows the user to

.- .3
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determine what reports are stored in the report library.

Option 2 will allow the user to store a performance report

in the library. The user is prompted for the title of the

report to be stored, the date of the report, and the VNS

filename where the report is currently residing. .

Option 3 will prompt the user for the title and date of a

report in the library, and also a legal VMS filename which

is to contain the report obtained from the library.

Option 4 will delete a report in the library after prompting

for the report title and date.

Option 5 displays menu help information for the Report

Library Menu. -
.- ....- .

Option 6 returns control to the Analysis Menu.

The title and date of the report must be unique for each

report. They are the identification that the library uses

to keep track of the reports. The title may be up to 40

characters in length, and is intended to be descriptive of

the contents of the reports. The reports that are intended

for storage are INSTRUTIL.DAT, the instrumentation report, %

and DATAFILE.DAT, the raw instrumentation data, and

PRINTL-R.DAT, the measurement report. When retrieving these

reports, they should be placed into the appropriate VMS

filename so that the User Interface will be able to display

the retrieved reports. The contents of the report library

may be viewed by executing the ioIlowing interactive INGRES .

L-24
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Analdata Operational Instructions

Upon completion of the performance measurement session,

the following VMS command must be executed in order to

consolidate the raw instrument data files into one file:

$COPY INSTR.DAT;* DATAFILE.DAT%

Now the Data Analysis program must be executed. This is

accomplished by first entering the following VMS command:

$RUN ANALDATA

This program will first display the following menu:

I-.ANALYZE TOTAL DATA
2..ANALYZE lNCRES DATA
3..EX IT P ROGRAM ( 1O ANALYSIS)

Opt ion I spec if ies that the da ta to be ana lyzed is TOTAL

5% DBMS measurement data.

Optioni 2 specifies that the data to be analyzed is INGRES

DBMS measurement data. S

C. Option 3 stops execution of the Data Analysis Program.

'L-2
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If either option 1 or 2 is selected, the user is then

prompted for a yes or no response to determine if a

statistical analysis file is to be created. If yes, then '

the user is prompted for an up to nine character filename

that will identify the statistical analysis file. If no, the

analysis of instrumentation data continues without the%

creation of a statistical analysis file. During the

analysis, this informative message is displayed:

ANALYSIS IN PROGRESS

.1.*

If a statistical file was to have been created, then upon

program termination, the user specified filename is

confirmed with an informative message to the user.

ANALDATA also automatically produces the graphical

analysis files. The last •execution of ANALDATA will be

reflected in the graphical data that can be viewed in the

DBMON Program.

After execution of the ANALDATA program, the following

VMS instruction must be entered:

@SORTI NSTR.COk'

This instruction will produce the SORTOUT.DAT file which the

DEMON interface program uses to display the Instrument

Report

U - 26
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Use of the Instrumentation Facility

The Instrumentation Utility is a set of external

procedures written in in VAX MACRO-Il Assembly Language.

Calls to these subroutines are embedded into DBMS

application programs before and after each DBMS command that

is to have its performance recorded.

Any application program that is to be measured by the

DBHON system will have to be modified to include the (I)

declaration of three external procedures, (2) placement of

calls to these procedures, and (3) recompilation of the

application program. The required calls are described in

- the following sections.

I. Initutility - This procedure initializes the

instrumentation utility and creates a data file for the

recording of performance parameter values. This procedure

is typically called once before the TOTAL sign on command,

or just after the initial INCRES command. If this procedure

is called again, it will cause the creation of a separate

data collection file (INSTR.DAT). This provides the

capability to tailor the contents of data files for use in

specific performance tests. The format of this command is:

INITUTILITY(DBMSNAME,PROGRAlI.NAIIE,DBNAIIE, STATUS) ._

.% _

where DBMSNAME is either 'TOTAL ' or 'INGRES', PROGRAMNAME

* E-2 7
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is the name of the application program, DBNAME is the name

of tle data base, and STATUS is the completion status of the

INITUTILITY procedure. The first three parameters are

Pascal string input parameters to the procedure. They may be

either declared varaibles or literals. STATUS is an output

parameter and must be a declared variable.

2. MEASUREDBMS - This procedure records the state of

the DBMS just prior to the execution of a DML command or

group of commands. This procedure call is placed just

before the TOTAL DATBAS call or any of the embedded INGRES

EQUEL commands. The format of this command is: ,

NEASUREDBMS(DBMSFUNCTION,DBMSFILENAME, STATUS)

where DBMSFUNCTION is the name of the DML command,

DBMSFILENANE is the name of the database file, and STATUS is

the completiot. status. The input parameter may be string

varaibles or literals. STATUS must be a declared string
[.,,.. -. .

variable. •

3. ENDMEASURE - This procedure records the state of

the DBMS just after a DIlL command. This call should be

.4°%

placed just after a TOTAL 'DATBAS call or an INGRES EQUEL

command. The format of this command is:

-I'%

LNDMEASURE(ENDCODE,STATUS) -

E- 2 S
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where ENDCODE is an input parameter and STATUS is an output -. e

parameter. ENCODE may be a literal or declared variable. ,-'

STATUS must be a declared string variable. ENDCODE may have

one of two values: 'ENDDML' or 'ENDPRG'. ENDPRG is used

when the last measurement has been made and denotes the end

of the tnesurement session. Another call to INITUTILITY
.% 1 .

would be required to use the Instrumentation Utility.

ENDDHL is used at all other times to denote the end of a DIIL

command.

Status Codes. There are two possible status codes

that are returned by the Instrumentation Utility calls. A

successful completion code is denoted by the value '****'

An error condition is indicated by the value 'EROR' An Z.
• .... *

error condition will also disable the Instrumentation

Utility, so a call to INITUTILITY will be required to

reinitialize the utility..

Preparation of the Application Program. After the

Instuinentation Utility calls are embedded into the

application program, the program must be recompiled. At

this point the following LINK command must be used when a

TOTAL application is being instrumented:

$LINV <program-name>,<dev> : DBION] INSTRUTIL, -

<dev>:(TOTALNATDATBAS,NATBUF

Wheni att INGRES application is being instrumented the

fol lowing comma nd is to be used:

-A
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LINK <program-name>,<dev>:[ INGRES.LIBRARYJLIBQ/LIBRARY, -

<dev>:IINGRES.LIBRARY]CO IPATLIB/LIBRARY

Instumentation Utility Execution. When the

instrumented application program is run, it will record data

in the INSTR.DAT file. The Instrumentation Utility may be

used in a stand alone manner without using the DBMON

interface generated measurement session. All of the

INSTR.DAT files created during stand alone operation must be ".%*-,

merged by the following command:

COPY INSTR.DAT;* DATAFILE.DAT

When a measurement session is conducted through the DBMON "

interface, this merging of data files will occur

automat ically. .

* Instrumentation Utility Example. The following is an

example of the embedded Instrumentation Utility calls. '

PROGRAM EXAMPLE(INPUTOUTPUT);

TYPE BUFF4 = PACKED ARRAY I 1..4] OF CHAR;

BUFF5 = PACKED ARRAY [1..51 OF CHAR;

BUFF6 = PACKED ARRAY 1l..61 OF CHAR;

BUFFIS = PACKED ARRAY [I..15] OF CHAR;

PROCEDURE INITUTILITY(%STDESCR DBMSNAME:BUFF6;

%STDESCR PR0GRAMNAME:BUFFl5 1

-C. %STDESCR DATABASENAME:BUFF6; ,,
%STDESCR STATUS:BUFF4); EXTERN;

'PROCEDURE MEASUREDBNS( %STDESCR DBMSFUNCTION:BUFF5;
%STDESCR DBMSFILENAME:BUF4 ;

-. 1U -30
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.~ .o°- -



%

%STDESCR STATUS:BUFF4) ; EXTERN;

PROCEDURE ENDMEASURE(%STDESCR ENDCODE:BUFF4; .

%STDESCR STATUS:BUFF4); EXTERN;

PROCEDURE GETDATA;

PROCEDURE DATBAS(CALL PARAMETERS...);

BEGIN
NEASUREDBIIS(COMMAND,FNAME,STATUS);

DATBAS(COMMAND, . .. ,FNAME, ... ) ;
ENDMEASURE( 'ENDDML' ,STATUS) ;

END;

BEGIN (* MAIN PROGRAM *)

INITUTILITY( 'TOTAL ','EXAMPLE

'DEMODB',STATUS);
GETDATA;
ENDMEASURE('ENDPRG',STATUS);

END.

Legal DBMS Functions. The DBMSFUNCTION parameters used

in the ,easureDBMS procedure are the DML commands used inC*4.I
(i. TOTAL and INGRES. All TOTAL DML commands are five charaters

in length, so TOTAL commands are specified in MeasureDBMS

just as they are used in DATBAS calls. INGRES DNL commands

are of variable lengths, so the following five character

abbreviations must be used with INGRES applications of the

Instrumentation Utility.

INGRES EQUEL COMMAND DBMON ABBREVIATION

ABORT ABORT .

APPEND APEND

BEGIN TRANSACTION BEGTR

COPY COPY

CREATE CREAT

DEF I NE DEF I N

DELETE DELET
DESTROY DESTR

,-,. ...- .....-.- "
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END TRANSACTION ENDTR ,.,

HELP 1 EL P

U... INDEX INDEX

INTEGRITY INTEG

PERMIT PERMI
RANGE RANGE

REPLACE REPLA

RETRIEVE RETRV
SAVE SAVE
SAVEP SAVEP

SET SET

VIEW VIEW

DBHON Outputs

Execution of the DBMON system produces various files

and reports. Raw data files are listed below.

DBMSJOB.DAT PERFORM.DAT,

INSTR.DAT SORTOUT.DAT
INSTMNT .DAT SYSERR.DAT

LOG FA IL. DAT SYSTEM. DAT"'"'"

LOGSRC.DAT TOTAL.DAT

MONITOR.DAT
• , '. *~e'

These files are analyzed'and summarized to produce the

following report files:

INSTRUTIL.DAT - the instrumentation report

PRINTER.DAT - the measurement report 'A'

Either of these reports may be printed on the system

printers, or viewed by executing the DBMON interface

1) rog r am. 
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SECTION III -DBbON User's Methodology

DB14ON User's Methodology T.

Methodology can be defined as the synthesis of methods

and tools. The Tool in this case is the DBMON system.

DBMUN and the methods of its application comprise a DBMON

User's Methodolgy as shown in Figure E-2. This methodology

consists of the following five phases: &. ,

1. Understand the System - This phase involves

familiarization with the VAX 11/780 computer system, the

TOTAL and INGRES DBMSs, and the DBMS application being

studied.

d ii. 2. Identify Problem Areas - This phase involves analyzing

the use of a DBMS to identify any potential problem areas

that need to be addressed. This phase could also involve

making and storing benchmark measurements against which to

guage any future performance degredations.

3. Formulate a Performance Improvement Hypothesis - Once

familiar with the system, and having identified a problem

area, possible performance improvement hypothsis can be

listed. These hypothesis should be analyzed to see if

they are feasible. Unrealistic solutions to performance

problems should be rejected at this stage.

4. Test Performance Improvements - This stage involves

the design, implementation, and analysis of an experiment.

E-33
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The hypothesis from phase four can be implemented and

statistically evaluated against the benchmark testing from

phase two.

5. Implement Performance Improvement Modifications - The

statistical evaluation of phase four should indicate the

most effective modifications that can be made. In this

phase, the modifications should be installed and validated

for effectiveness and efficiency.

This methodology uses the DBUON system in phases two

and four. In phase two DBMON can be used to record

benchmark nesurement data. This can be done to identify

possible problem areas, or to maintain a historical record

of DBMS performance.against which to guage future DBMS ,

performance. This can allow the identification of long term

performance changes.

In phase four the DBMON system is used to record

measurement data after a change to the DBMS application or

its environment is made. A statistical comparison between

the new measurements and the benchmark made during phase two ..."

will allow the DBMS analyst to determine if the improvements

made are of any performance value.

~,, .p" .j

V.
E-A35

_- -- -- -......... . . . .
e ." -' '.-'''.-.'. x.'''.. ..'''." -"%,",-'''.'-''-.-"'',.--:...-,.". ....-.. . . . ., .• .--..... -....-.. ., . ,



F %

."Experimental Procedure

With the identification of a possible DBMS performance

problem, an experiment may be conducted to determine if a

solution is possible. The following steps need to be taken:
V-,T,"

(1) Instrument the application program. ..-.

(2) Set up and execute a monitor session while running the

application program.

(3) Analyze the resulting data, and create a statistical
%A

analysis file.

~4I.(4) By examining the analyzed performance data, formulate

a performance improvement hypothesis.

(5) Implement the performance improvement.

(6) Set up and execute a monitor session while running the

applicati3n program with the improvement modifications

=' ~~m a d e . .-..

14 .'SS .'

(7) Analyze the newly collected performance data, and

produce a statistical analysis file.

(8) Compare the two statistical analysis files to

-" E-36 - .-
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": ~C determine if the performance improvement modifications are

statistically significant.

Following this application of the DBMON User's Methodology

can result in a solution to a performance problem if one

exists. The DBMON system is only a tool towards this end,

the key factor in this process is the ability to identify

the cause of the DBMS performance problem and to find a

solution. '"'

..

J.'m.
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Test Plan Results
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TEST PLAN RESULTS FOR FOR A DBMS PERFORMANCE MONITOR

REQUIREMENT: 3.2 - Perform the necessary statistical and/or

graphical analysis.

TEST CASES:

1. No analysis requested.
2. one specific analysis requested.
3. All possible analysis requested.

EXPECTED RESPONSE:

1. No analysis performed.
2. Requested analysis performed.
3. All possible analysis performed.

RESULTS:

CASE 1I PASS: X FAIL: ___DATE:20 AUG 85
CASE~~~~~~~. 2.-PS:X FIL AE2 AG8

CASE 2. - PASS: X FAIL:_ _ DATE:20 AUG 85

REMARKS: No problems encountered.

%4 *4
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. ,.9. TEST PLAN RESULTS FOR FOR A DBMS PERFORMANCE MONITOR

1lw ILI

-*, REQUIRLNENT: 3.2.1 - Allow the user to specify statistical

tests to be performed on the measurement data.

TEST CASES:

1. No test is requested. . .

2. One specific test is requested.

3. All possible tests are requested.

EXPECTED RESPONSE: %

1. No analysis is scheduled.

2. Requested analysis is scheduled.

-e % 3. All possible analysis is scheduled.

% RESULTS:

CASE 1. - PASS: X FAIL: DATE:20 AUG 85

CASE 2. - PASS: X FAIL: DATE:20 AUG 85

CASE 3. - PASS: X FAIL: DATE:20 AUG 85

REMARKS: No problems encountered. -.
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, 'TEST PLAN RESULTS FOR FOR A DBMS PERFORMANCE MONITOR

REQUIREMENT: 3.2.2 - Allow the user to specify graphical .

representations to be made of the measurement data. .e %

TEST CASES:

I. No graphical representation is requested.

2. One graphical representation is requested.

3. All possible graphics are requested.

EXPECTED RESPONSE:

I. No graphics are scheduled.

2. Requested graphics is scheduled.

3. All possible graphics are scheduled.

RESULTS:

CASE 1. - PASS: X FAIL: DATE:25 AUG 85

CASE 2. - PASS: X FAIL: DATE:25 AUG 85
CASE 3. - PASS: X FAIL: DATE:25 AUG 85 -

REMARKS: No problems encountered.

.2,
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TEST PLAN RESULTS FOR FOR A DBMS PERFORMANCE MONITOR

REQUIREMENT: 3.2.3 - Create output files of statistical and
graphical analysis data.

TEST CASES:
1a

j .1. No statistical/graphical analysis is requested.
2. Some statistical/graphical analysis is requested. ,-

EXPECTED RESPONSE:

1. No output files are created.
2. A statistical/graphical output file is created.

.32

RESULTS:

CASE I PASS: X FALL: DATE:15 AUG 85
CASE 2. - PASS: X FAIL: DATE:15 AUG 85

C AE(. -,A S : X F A L: .To1 U G 8

REAIARKS: No problems encountered.
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TEST PLAN RESULTS FOR FOR A DBMS PERFORMANCE MONITOR

REQUIREMENT: 4.4 - Display graphical presentations of the

specified performance measurement data.

TEST CASES:

PIS 1r"
1 . No graphical representation was requested. "-"
2. One graphical representation was requested. " "- *

3. All possible graphics were requested.

EXPECTED RESPONSE:

1. No graphics are displayed.

1~ 2. One graphical representation is availble for display.

3. All possible graphics are availible for display.

RESULTS:

CASE I. - PASS: X FAIL: DATE:25 AUG 85

CASE 2. - PASS: X FAIL: DATE:25 AUG 85

CASE 3. - PASS: X FAIL: DATE:25 AUG 85

REMARKS: No problems encountered.
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TEST PLAN RESULTS FOR FOR A DBMS PERFORMANCE MONITOR

e.1k.

*5.5

REQUIREMENT: 4.5 - Allow the user to maintain historical

performance measurement data.
dP %

TEST CASES:

1. No library maintenance requested.
2. Library maintenance activity is requested.

EXPECTED RESPONSE:

1. No library activity is undertaken.
2. Requested library function is performed.

RESULTS:

CASE 1.- PASS: X FAIL: DATE: AUG 85..

CASE 2. - PASS: X FAIL: DATE:1O AUG 85

REMARKS: No problems encountered. %

.5,
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* ' V TEST PLAN RESULTS FOR FOR A DBMS PERFORMANCE MONITOR

REQUIREMENT: 4.5.1 - Allow the user to store performance

reports in a library. .%-

TEST CASES:

1. No storage of reports is requested. * 4.

2. Library storage is requested.

EXPECTED RESPONSE:

1. No report storage occurs. ..-

2. A performance report is stored in the library.P. .
RESULTS:

CASE I. - PASS: X FAIL: DATE:1O AUG 85

CASE 2. - PASS: X FAIL: DATE:10 AUG 85

REMARKS: No problems encountered.
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.~ ~.S TEST PLAN RESULTS FOR FOR A DBMS PERFORMANCE MONITOR

REQUIREMENT: 4.5.2 - Allow the user to retrieve performance
reports from a library. .

.4 TEST CASES:

1. No retrieval of reports is requested.

.4 2. Library retrieval is requested.

EXPECTED RESPONSE:

1. No report retrieval occurs.
2. A performance report is retrieved from the library.

RESULTS:

CASE 1. - PASS: X FAIL: ___DATE:lO AUG 85
CASE 2. - PASS: X FAIL: ___DATE:IO AUG 85

REMARKS: No problems encountered.
4"6)
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TEST PLAN RESULTS FOR FOR A DBMS PERFORMANCE MONITOR
%,*, ;

REQUIREMENT: 4.5.3 - Allow the user to delete performance Oft
reports from a library. V -

TEST CASES:

1. No deletion of reports is requested.
2. Library deletion is requested.

EXPECTED RESPONSE: ,

1. No report deletion occurs.
2. A performance report is deleted from the library.

RESULTS:

CASE 1. - PASS: X FAIL: DATE:lO AUG 85

CASE 2 - PASS: X FAIL:_ DATE;1O AUG 85

REMARKS: No problems encountered.
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TEST PLAN RESULTS FOR FOR A DBMS PERFORMANCE MONITOR

REQUIREMENT: 5.0 - Have all operating instructions and

procedures in a comprehensive user's manual.

TEST CASES:

I. Manual represents all the operating instructions for

the performance monitor.

EXPECTED RESPONSE:

1. The manual is complete in its coverage of monitor

operations.

RESULTS:

CASE 1. - PASS: X FAIL: DATE:15 SEP 85

REMARKS: No problems encountered.
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Appendix C -

DBMON Problem Report Form

Table of Contents

Page

Introduction .......... ................... G-2

Problem Report Form ........ ................. G-3

-4.-

J%

i%

p

" -

%v



%

2 introduction

This appendix contains the problem report form that is

* ~to be used to bring software problems to the attention of .**J

the Information Sciences Laboratory.
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''" ".° 7" - DBMON PR.'OBLEM REPORT FORMq .

To: AFIT/ENG ISL

F RON: ________________I

Problem Report Number:

D a t e: ,'-.

Prob lem
Name :

Program( s) Having
Problems : 4p .

Prob lem
Description: _._,

.% '.%

Degree of Problem
Seriousness:

Di fiiculty of
Fix: __ _ _ __ _ _ __ _ _ _ __."__ _ _ _ __ _ _ __ _ _'__ _ _ __ _ _ _

S ggest io ns for
F i x

% -... %.

> "-'-71]l
•~ 5*-'..

G--

e"... 
.....

r 

*.-. , 
,. 

..

* : ................. .......... ................. . .-......................-....... .. .-............. . -........ . .. ......... ................. , '... q



..Iv

F:
4..
F:
r.

4.
I...

I

4.

4.

4. 4.

.92
"vi

4.

.4, J

*1
.1"

".9

9%
4...
4'
4'.
4'.
4'.

.4

4..

- _ {~X. C


