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ABSTRACT 

It is proposed to design, develop and implement a data base 

system to support the requirement of the Technical Computing Services 

department of McMaster University with respect to their responsibilities 

for the control and servicing of units of computing equipment at McMaster 

University. 

This data base contains information concerning each unit of 

equipment, its manufacturer, custodian, model number, serial number, 

purchase or lease record, maintenance record, past and present locations 

and service record. 

This project determines various cross-sections of this information 

to be retrieved. This includes the development of software to create, 

maintain, update the data base and to produce necessary reports. The 

design is implemented by CDC's DMS-170 with COBOL 5 as the host language. 
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INTRODUCTION 

Throughout the centuries the changing nature and volume of 

data, combined with technological progress, resulted in the gradual 

evolution of data processing methods. 

In this century, especially in the last two decades, the 

evolution has been accelerated by the urgent need for better ways 

of handling data. Some of the factors that created the need for 

more efficient data processing techniques are the large volumes of 

data, accuracy requirements, need for more timely information and 

report generation. 

There are many ways of data processing, e.g. manual, mechanical 

and electronic. Electronic data processing is the most recent major 

development, which even more recently has been enhanced by data base 

processing methods. 

Data base technology allows an organization's data to be pro­

cessed as an integrated whole. It reduces artificiality imposed by sep­

arate applications and permits users to access data in a manner natural 

to them. 

This report pertains to the development of software for creating, 

maintaining and updating the data base which is known as the Equipment 

Inventory Data base. This software is developed primarily for use by the 

staff of Technical Computing Services at McMaster University. From any 

standard terminal, a user may access the system to query the data base 

as to its contents, or to update information stored there, provided 



enough computer memory size is available for interactive use. The 

language used to manipulate data is COBOL 5. Since the contents of the 

data base must be confidential for obvious reasons, the data base will 
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be accessible only to authorized users. Any information can be retrieved 

from the data base and can be presented in any form provided one has a 

working knowledge of COBOL 5. 

For retrieving the contents of the data base in certain forms, 

a few procedures have been written. A procedure contains instructions 

to type required input, to manipulate data in the data base, to fetch 

required files and to submit a job to batchmode for execution. So a 

nontechnical user just needs to log in, call the required procedure and 

feed input through the terminal. Printed outputs can be obtained or 

can be seen on the terminal by fetching output files after the execution 

is complete. This report can be referenced to make any changes required 

in the data base as it completely describes the contents of the data base 

and all other information about it. 

The first chapter includes a description of an existing system, 

and the need for a new computerized system. It also describes the object­

ives of a new system, and the potential benefits of its implementation. 

The second chapter discusses design considerations which include 

alternative ways to achieve the objectives, the advantages of data base 

systems over ordinary computer file organization methods, description of 

the available facility of DMS-170 on the CDC-6400 for implementing the 

system, and an overview of the system design. 



The third chapter describes the implementation which includes 

the data base description (schema), data dictionary, creation and up­

date of the data base, together with a description of a few application 

programs for query processing and report generation. This also includes 

control features to preserve the integrity of the system. 
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The fourth chapter is on evaluation and performance of the system 

developed. This also includes a discussion of the problems encountered 

during the development of the project. 



CHAPTER I 

SYSTEM ANALYSIS 

Before designing a new system, it is necessary to acquire an 

understanding of the existing system, and the results desired from a 

new system must be determined. The analysis of the existing system 

and objectives of the proposed system are presented in the following 

paragraphs. 

1.1\ Analysis of Existing System 

Analysis of the existing system includes gathering, recording 

and analyzing facts about the existing system as it uncovers major 

problems that must be eliminated in the new system, and it helps in 

knowing user requirements. To investigate the existing system and the 

requirements of potential users, it was necessary to interview staff 

of Technical Computing Services at McMaster University. Interviews 

with Dr. J.S. Stephens and Mrs. Jackie Macdonald and analysis of the 

existing system revealed the following facts. 

(i) At present, information concerning each unit of equipment, 

i.e. its manufacturer, custodian, model number, serial number, purchase 

or lease record, locations and service record etc. are recorded manually 

in files. Maintenance, update and retrieval of information are all manual 

operations. 
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(ii) Maintenance and update of information utilizes excessive time 

and effort on the part of staff. This results in late updating and 

causes trouble in producing up to date reports. It is very easy to 

make mistakes in such a situation. 

(iii) The present system is rigid and inflexible. If it is required 

to change a very minor thing, one needs to do major modifications. 

E.g. if maintenance cost is increased, then the whole record on paper 

needs to be changed instead of just the maintenance cost. Formats of 

reports are also fixed (on forms). There is no flexibility of having 

reports with a small change or different format. 

(iv) The volume of activity in the system is expected to increase 

substantially as the university is in the process of acquiring more 

equipment for computing services. 
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(v) The existing system is not very efficient for handling the larger 

volumes that might result from normal growth. 

(vi) Retrieval of information is not very rapid as many files have to 

be searched even for a small piece of information. 

To perform the above mentioned clerical operations more efficiently, 

it was proposed to computerize the whole system. 

The above mentioned facts lead to the need for having a new 

system with the objectives that it would eliminate the problems in the 

existing system and allow expansion for future applications. 

1.2 Objectives of the System 

The basic objectives are as follows: 

l. To maintain all information concerning units of computing equip­

ment in such a way that it could be easily manageable in spite of large 



volumes. 

2. Capability of retrieving information concerning suppliers, cus-

todians, acquisition and maintenance of equipment in batchmode as well 

as interactively in response to queries. 

3. Capability of updating information interactively. 

4. Capability of providing management with accurate and up to date 

reports for decision making and planning purposes. 
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5. Flexibility in producing reports (any format required for specific 

purpose). 

Output 

The basic outputs of this system are 

(a) Periodic Reports which include 

(i) Equipment Record- which lists all equipment in the database 

with their category, department to which they belong, purchase/lease 

costs and maintenance costs. 

(ii) Failure Report- this lists all failures: descriptions of 

an equipment unit with its vendor, date acquired, department to which 

it belongs, etc. This is produced for all equipment in the database. 

(iii) Present Location Record- this lists all items of equipment 

with their present locations and their status. 

(iv) Purchase Report- for all departments: this lists all 

departments with the total cost of equipment purchased for those depart­

ments giving the total cost of equipment purchased for all departments, 

etc. 

Note: The sample outputs are in Appendix B. 



(b) Query Reports include 

(i) Equipment Purchase Report for a Vendor. Here input is 

vendor. Output is a report which lists all the equipment purchased 

from that vendor. 

(ii) Departmental Equipment Purchase Report. Here input is 

Department. Output is a report containing purchase cost of all 

equipment purchased for that Department. 

(iii) Location Report of Terminals. Here the input is IPACS-IDs 

of Terminals. Output is a report containing terminal's location, model 

number, serial number and status. 
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(iv) Equipment Record for Purchase Order Numbers. Here the input 

is Purchase Order Numbers. Output report contains a list of equipment 

purchased under that purchase order number etc. 

Processing 

The system flow chart describes the procedures of the system, 

which include 

1. Creating the database 

2. Processing user queries interactively. 

3. Updating the database. 

4. Processing data in order to produce the necessary reports. 

Basic Inputs used are: 

(i) Serial number of an item. 

(ii) Model number of an item. 

(iii) Department to which the item belongs.· 

(iv) Vendor of the equipment. 
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(v) A brief description of the equipment. 

(vi) Date on which the equipment was acquired. 

(vii) Purchase/lease cost. 

(viii) Maintenance cost. 

(ix) Account number (applicable to purchase/lease/maintenance). 

(x) Present location of the equipment. 

(xi) Equipment status. 

(xii) Purchase order number. 

1 .3 Benefits of Proposed System 

(i) This system can maintain and process large volumes of information 

efficiently. 

(ii) This system is capable of retrieving information both inter-

actively and in batchmode. 

(iii) Files can be updated interactively. 

(iv) Up to date and accurate reports can be produced. 

(v) Any type of information, in any form, can be retrieved by writing 

appropriate retrieval programs without altering the database itself. 

(vi) In particular, extensions to the database contents can be easily 

made. New files and new fields to existing records can be added without 

any need to change the existing application programs. 



CHAPTER II 

SYSTEM DESIGN 

2.1 Design Consideration [1] 

After setting objectives for the new system, it should be 

designed to achieve these objectives. In designing a new system the 

following things have to be kept in mind. 

(i) Problems in the existing system. 

(ii) Objectives of the proposed system. 

(iii) Various alternative ways of achieving objectives. 

(iv) Facilities available. 

(v) Maintainability of the system. 

(vi) Query reporting considerations. 

Problems in the existing system and objectives of the proposed 

system are explained in Chapter I. 

2.2 Various Alternatives for Achieving Objectives 

As described in Chapter I, it is proposed to have a computerized 

system. This system can be based on ordinary computer files or on a 

database management system. Choice between the two depends upon the ad­

vantages of one over the other. It is preferable to have a database 

system because of certain advantages of database over regular file 

management techniques explained below. 

Advantages of Database System Over Ordinary Computerized System [2]. 

(i) In file management there is a great duplication of data. Each 
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application deals with its own files, organized as it wishes. The same 

files may exist more than once but with different organizations. Further­

more, the same data items may exist in different forms, in more than one 

record in different files. 

This is obviously expensive and inefficient. In a database there 

is no such duplication of data except for very special purposes. Essenti­

ally, an item of data should appear only once in a database. This saves 

storage space and time in updating and there is no inconsistency of data. 

Modern operating systems lay stress on parallel processing of data by 

multiaccess users. This becomes nearly impossible when we have duplicated 

data. Databases solve this problem. 

(ii) In a database, records and data items within records are combined 

in a variety of ways called relations (for the purposes of application 

programs accessing the database). These add to the information content. 

(iii) Since a record or a data item may be required to form part of a 

number of different relations, each relevant to a particular application 

program, the structure of a database is more complex than that of indep­

endent files. But despite its complexity and the extra time taken to 

access successive records or items of data, there are advantages for 

application programmers. E.g., only the data items of interest are seen. 

This ensures privacy of the rest of the database. This also means fewer 

conversion problems and it also reduces the role of application programs 

and thus ensures logical independence. 



2.3 Facilities Available [1] 

As explained earlier, it was decided to use a database manage­

ment system for the proposed system. So one has to examine the data­

base facilities available. 

The only available database management software is Control Data 

Corporation's DMS-170! The major components of this software package 

are the following: 

(1) Data Description Language: DOL which is used to describe the 

overall design of the database, its structure and relationships between 

data items. 

(ii) Cyber Database Control Systems: CDCS- This is the controlling 

module that monitors and interprets all database access requests from 

application programs that are using the schema. CDCS accepts calls from 

application programs, interrogates the schema and subschema for com­

patibility, translates data formats from the program's language to the 

internal format of data, and determines the requirements for ultimate 

input/output processing. 
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(iii) The input/output processor: Cyber Record Manager. This performs 

execution time input/output processing. 

(iv) The user oriented language that performs the database retrievals 

updates and reports writing which is COBOL 5. 

This DMS-170 is not a single or discrete piece of software; rather 

it is a collection of modules that are joined to form a database manage­

ment system. 

File Organization 

Four file organizations supported by the Cyber Record Manager can 

t Refer to figures on page 75 and 76. 



be accessed through CDCS: Sequential,index sequential, direct access 

and actual key. The file organizations for this system are chosen to 

be index sequential as this facilitates random as well as sequential 

access. 

Logging Facility 

Logging is the recording of user interactions with database 

files. In case of power or hardware failure damaging some or all of 

the database, a backup copy of the database can be loaded and the 

recorded after image copies can be written to the database by the 

DMS-170 recover utility program. 

Relational Database Facility 
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The relational database facility provides the capability of linking 

files together in meaningful relationships, so that data from several 

files can be accessed with a single read request. A relation defines a 

directed path joining areas described in the schema. 

2.4 ~1aintainability of-the--System 

This includes the capability of updating the database, expansion 

of the database and modifications of existing programs. Database facili­

ties make it possible to maintain the data components of the system. 

If the programs are structured, it is easy to modify programs. 

2.5 Query Processing Considerations [2] 

Basically there are seven forms of queries. E is entity, A is 

attribute, V is value. 
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What is the value of attribute A of entity E? Type 1: A(E) =? 

Type 2: A(?) = V 

Type 3: ?(E) = V 

What entity, E, has a value of attribute A equal to V. 

Which attribute or attributes of entity E have 

Type 4: ?(E) = ? 

Type 5: A(?) = ? 

Type 6: ?(?) = V 

Type 7: ?(?) = ? 

value V? 

Requests the values of all attributes of entity E? 

Requests the value of attribute A for all entities. 

Requests all attributes of all entities having a 

value V. 

Requests entire contents of database. 

It is not feasible to include all the types for query processing 

but those requested by the user have been included. 

2.6 Narrative Overview of the System [1] 

After studying the design considerations carefully, a proposed 

system is designed which has four functional modules. 

(i) Creation of database 

(ii) Update of database 

(iii) Retrieval of information from database 

(iv) Recovery and restoration of database 

(i) Creation of database 

This part of the system is dedicated to creation of the database 

and is run only once, in the beginning. Creation of the database includes 

Writing the schema definition. 

The schema is designed, written, compiled and stored as a permanent 

file. The elements that comprise the database are assigned unique names 

and described in a manner to meet common usage requirements. 



Writing the subschema definition. 

The subschemas are designed, written, compiled and stored as 

permanent files. Consideration is given to general usage data items 

to avoid unnecessary conversion. Structural conformity with the schema 

is incorporated wherever possible to avoid unnecessary record mapping. 

Writing the database procedures. 

The database procedures are created and stored in a library. 

Defining and initializing the log files. 
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Log files are defined for those areas in the database, where 

important information is stored. Direct access permanent files are init­

ialized as log files. 

Creating database files. 

All the files in the database are index sequential as it makes 

access possible in random as well as sequential manner. All files are 

created by separate programs. Input to all files is by cards and outputs 

are printed hardcopies, so that one can check visually the contents of 

files after creation. 

(ii) Update of database 

This part of the system is run whenever there is a need for 

addition, deletion or modification of records in the database. Existing 

records or fields in the database can be modified or deleted and new 

records can be added by the update program. 

Input to the update program is a file of sorted transactions 

sorted on transaction type and update code. The individual transactions 

are validated and appropriate action taken. Sorting and updating are 
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done through separate programs as the memory size available is not enough 

for both purposes. Also, it is desirable to maximize the memory available 

to any sort for reasons of better efficiency. Outputs of the update 

report are 

(a) Execption report containing error messages and bad transactions. 

(b) Update report showing the status of successfully updated records. 

Sample outputs are in Appendix B. 

(iii) Retrieval of information. Information can be retrieved from the 

database for generating reports on demand and in response to 

queries. 

Reports on demand. This consists of programs to generate reports 

about the database contents. They can be run whenever reports 

of a particular type are needed. Different application programs 

can be written to produce reports in different format. E.g., 

(a) list the total cost of equipment purchased for each depart­

ment with total purchase cost for all departments; (b) list the 

locations of all equipment, etc. 

Query processing. This consists of separate programs for different 

queries. A program prompts for input, the user supplies the input 

and the job is submitted to batchmode for execution. E.g., (a) 

list the equipment purchased from a given vendor; (b) list the 

equipment purchased for a department; (c) specify the location of 

an equipment item given its serial number, etc. 

(iv) Recovery and restoration of database. During the creation and 

update of the database, transactions are written to log files. 



The log files are used to determine which areas of the database 

require recovery and restoration. Backup copies of the database 

are made on a periodic basis by using the operating system 

utility routine for dumping permanent files. Then these backup 

copies are used to perform recovery when system failure occurs 

and all or part of the database is lost or otherwise unreadable. 
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CHAPTER 3 

IMPLEMENTATION 

After the design of the system was completed and its capabilities 

approved by Dr. J.S. Stephens, it was decided to implement the design. 

COBOL 5 interactive programs using database files require more memory 

than is available on the CDC 6400, so none of the programs in this system 

can be run in interactive mode. Limited size of direct access files 

made it impossible to use the logging facility. Hence the designed 

system cannot be fully implemented. This chapter describes the partial 

implementation of the system design. 
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3.1 System Flowchart 

This provides a high level graphic representation of the system 

in its entirety. 

INV. AA 
Transactions 
For Creation 

INV. BD 
Transactions 
For Update 

INV 

-----------
INV. l 

Database 
Creation 

INV. 2 

Database 
Update · 

INV. 3 

Database 
1---~ Query 

Processing 

HIV. 4 

Database 
Report 
Generation 

SYSTEt-1: INV 
Equipment Inventory 

Database System 

INV. DA 

Reports On 
Demand 
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3.2 Database Description 

The Equipment Inventory Database is the master depository of 

information upon which the system is based. It is described in various 

ways, as follows: 

Schema [3]: This is a complete description of the database in 

Data Description Language {DOL) including all the names of fields, 

records, areas and relations. 
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Subschema [4]: This is a description of only that part of a data­

base in which a particular application program is interested. It may 

differ from the schema in other respects including: (a) it may describe 

a data item in a form different from its description in the schema; (b) 

it may rename items in the database. 

3.2.1 Schema Diagramt: Equipment Inventory Database 

The available facility of DMS-170 database software can be used 

only for relational databases. Keeping this in mind, the schema is des­

igned for a relational database which is non redundant. Schema diagram 

is on next page. 

t Listing of schema is in Appendix A. 
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The following gives a pictorial view of contents c·:' each record. 

Equipment Detail 

SeriaJ,No Vendor . Dept _Ip~c~-id_. Model-No j:aj;eg.o.r.t Date Description Description 
X (12) - -X-(25}- -x- (5} X (6) X (9) 9 -Acquired -1 -2 

X (8) X (50) X (50) I L__ __ ---- ------

Purchased 

Seri a 1-No Purchase-Cost Account-No .£-Q-NO::P_. Current-Replacement-Cost 
X ( 12J 9(7)V99 99 X (6) 9(7)99 

I 

Leased 

Seri a 1-No Start- Date Basis- of- Cost Lease- Cost Period Account-No ..P-:0-..NO.::L _ 
X (12) X (8) -L , 9(6)V99 X (3) 99 X (5) 
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Past Lease Record 
I 

Serial-No Start-Date Basis-of-Cost Past- Lease-.Cos t Period Account-No P-O-NO-L 1 

X (12) " ltl) -L 9(6)V99 X (3) 99 X (5) I 
9 

---- --------------- ----------------------------- - ------ -- - - --- -· -· - -- -- -

Maintenance 

Seri a 1-N o Start-Date Basis-of-Cost Haint- Cost Period Mainte Account- No . P-0-NO-M 
X {12) X (8) -I~ 9(6)V99 X (3) X (3) 99 - -x-(sy-

. --- - j 9 
- - - - - -- ---- - - ··- -- - --· -- -- ------ - -- - ---- ----· --- - ----- -- ----- - - -

Past Maintenance Record I Seci '1- No Start- Date Basis- of- Cost Past-Maint -Cost Period Mainte Account-No P-0-NO-M 
I 

X ( 12) X (tlJ -11 9(6)V99 X (3) X (3) 99 X (5) I 
9 I 

N _. 



Present Location 

Serial ~No Bld- Room Date-In Status 
X (12) - -x-(Tol·· X (8) X ( 15) 

--- --- -- - -

Past Location 

Date-Out B1d~ Room' Status 
X (8) X ( 10) X (15) 

Failure History 

Serial-No Count Date-of-Failure Date-of-Repair Failure-Description 1 

--x 112) 99 X (8) X (8) X ( 40) - I - - ---- - - - ---- - --------- -- -----------

is a primary key 

- - --is qn q 1 ternq te key 

X stands for alphanumeric, 9 for numeric, V for decimal point 

N 
N 
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3.2.2 Subschemat [4] 

The subschema is a detailed description of the database that is 

available to an application program. Thus any number of subschemas can 

exist in a database depending upon various application programs. Various 

subschemas were created for different application programs but because of 

the limited number of files allowed to a student, only one subschema 

CREATSB is implemented. 

Subschema CREATSB consists of all fields and all files of the 

database. Its design is the same as that of the schema, except that the 

names of files and some of the data items have been changed for convenience. 

These aliases are explained in the next paragraphs. 

3.2.3 General Description of Database Files and Datadictionary 

Equipment Inventory Database has nine files each having one 

record type. All the files are index-sequential files. 

SCHEMA names of files SUBSCHEMA names of files 

EQUIPMENTAREA EQUP-FILE 

PURCHASEAREA 

LEASEAREA 

PASTLEASEAREA 

MAINTENANCEAREA 

PASTMA INTENAflCEAREA 

PRLOCATION 

PTLOCATION 

FAILURE 

t Listing of subschema in Appendix A. 

PUR-FILE 

LEASE-FILE 

PAST-LEASE-FILE 

MAINT-FILE 

PAST -MAHH -FILE 

PR-LOC-FILE 

PT-LOC-FILE 

FAILURE-FILE 



EQUP-FILE contains one record for each item. 

PUR-FILE contains one record for each item purchased. 

LEASE-FILE contains one record for each item currently leased. 

PAST-LEASE-FILE contains zero or more records for each leased 
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item. This file will have one record for each past renewal of the lease 

of equipment. 

MAINT-FILE has one record for each item•s maintenance contract. 

PAST-MAINT-FILE can have zero or more records for each item•s past 

renewal of maintenance contract. 

PR-LOC-FILE has one record for each item•s present location. 

PT-LOC-FILE can have zero or more records for past locations 

of equipment. 

FAILURE-FILE can have any number of records for an item containing 

information about its failures. 

3.2.4 The data dictionary is a catalogue of data item names, aliases, 

structures and their descriptions. Here picture gives the type 

and the number of characters in a data item. 

X stands for alphanumeric, 9 for numeric, V for decimal point. 
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Record name: EQUIPMENT DETAIL File name: EQUP-FILE 

Field-Name 

1. SERIAL-NO 

2. VENDOR 

3. DEPT 

4. IPACS-ID 

5. MODEL-NO 

6. CATEGORY 

7. DATE-ACQUIRED 

8. DESCRIPTION-1 

9. DESCRIPTION-2 

Picture 

X ( 12) 

X (25) 

X (5) 

X (6) 

X (9) 

9 

X (8) 

X (50) 

X (50) J 

Description 

Manufacturer•s serial number of 
equipment; if not unique can be 
made so by a suffix. 

Name of the vendor of the 
equipment, such as IBM, CDC ... 

Department to which equipment 
belongs, such as ACS, TCS ... 

Ipacs-identification number 

Model number of the equipment 

Category of equipment: 
1 for data processing equipment 
2. for peripheral equipment 

3 for terminals 
4 for technical equip./maint. 
5 for office equipment 

Date on which equipment was 
acquired, e.g. 19781230 

Description of equipment 
A description of 100 characters 
can be accommodated in two lines 
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Record name: PURCHASED File name: PUR-FILE 

Field-Name 

1. SERIAL-NO 

2. PURCHASE-COST 

3. ACCOUNT-NO 

4. P-0-NO-P 

5. CURRENT-REPLACEMENT­
COST 

Picture 

X (12) 

9(7)V99 

9 (2) 

X (6) 

9 (7)V99 

Description 

Manufacturer•s serial number of 
the equipment; if not unique can 
be made by a suffix. 

Purchase cost of equipment. 

Code indicating which account 
number is applicable. 

Purchase order number of purchased 
equipment. 

Current replacement cost of 
equipment purchased. 

Record name: LEASED File name: LEASE-FILE 

Field-Name 

1. SERIAL-NO 

2. START-DATE 

3. BASIS-OF-COST-L 

4. LEASE-COST 

5. PERIOD 

6. ACCOUNT-NO 

7. P-0-NO-L 

Picture 

X (12) 

X (8) 

9 (1) 

9(6)V99 

X (3) 

9 ( 2) 

X (5) 

Description 

Manufacturer•s serial number of 
the equipment, if not unique can 
be made so by a suffix. 

Starting date of lease of the 
equipment. 

Code indicating whether lease is 
monthly or yearly, etc. 

Lease-cost of equipment for a 
period indicated by the above field. 

Number of days for which equipment 
is leased. 

Code indicating which account 
number is applicable. 

Purchase order number under which 
equipment is leased. 
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Record Name: PAST-LEASE-RECORD File Name: PAST-LEASE-FILE 

Field-Name Picture Description 

1. SERIAL-NO X ( 12) 

2. START-DATE X (8) 

3. BASIS-OF-COST-L 9 (1) (as for record: LEASED) 

4. PAST-LEASE-COST 9(6)V99 

5. PERIOD X (3) 

6. ACCOUNT-NO 9 (2) 

7. PAST-P-0-NO-L X (5) 

Record Name: MAINTENANCE File Name: MAINT-FILE 

Field-Name Picture 

1. SERIAL-NO X ( 12) 

2. START-DATE X (8) 

3. BASIS-OF-COST-M 9 (1) 

4. ~1AINT -COST 9(6)V99 

5. PERIOD X (3) 

6. MAINTE X (3) 

7. ACCOUNT-NO 9 (2) 

8. P-0-NO-M X (5) 

Description 

As in Purchased 

Starting date of maintenance contract. 

Code indicating whether maintenance 
cost is yearly, monthly, etc. 

Maintenance cost of an equipment 
for a Reriod indicated by above field. 

Number of days of maintenance contract. 

Indicates whether maintenance is 
internal, external or included in cost. 

Code indicating which account number 
is applicable. 
Purchase order number for maintenance 
contract of equipment. 
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Record Name: PAST-MAINTENANCE-RECORD File Name: PAST-MAINT-FILE 

Field-Name Picture Description 

1 . SERIAL-NO X ( 12) 

2. START-DATE X (8) 

3. BASIS-OF-COST-M 9 (1) 

4. PAST -f~AINT -COST 9(6)V99 (as for record: MAINTENANCE) 

5. PERIOD X (3) 

6. PAST-MAINTE X (3) 

7. ACCOUNT-NO 9 (2) 

8. PAST-P-O-NO-M X (5) 

Record Name: PRESENT-LOCATION File Name: PR-LOC-FILE 

Field-Name 

1. SERIAL-NO 

2. BLD-ROOM 

3. DATE-IN 

4. STATUS 

Picture 

X ( 12) 

X ( 10) 

X (8) 

X ( 15) 

SUBSCHEMA name is EQUIPMENT-STATUS 

Description 

As in Purchased 

Location of equipment. 

Date on which equipment was 
moved to the above location. 

Status of the equipment indicating 
whether it is active or inactive, 
etc. 
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Record Name: PAST-LOCATION File Name: PT-LOC-FILE 

Field-Name 

1. · SERIAL-NO 

2. DATE-IN 

3. DATE-OUT 

4. BLD-ROOM 

5. STATUS 

Picture 

X ( 12) 

X (8) 

X (8) 

X (1 0) 

X (15) 

Description 

As in Purchased. 

Date on which equipment was moved 
to the location specified in this 
record. 

Date on which equipment was moved 
out from the location specified 
in this record. 

Location of the equipment during 
the period between DATE-IN and 

DATE-OUT. 

Status of the equipment during the 
period between DATE-IN and DATE-OUT. 

Record Name: FAILURE-HISTORY File Name: FAILURE-FILE 

Field-Name Picture Description 

1. SERIAL-NO X ( 12) As in Purchased 

2. COUNT X (8) Count of failures of the equipment. 

3. DATE-OF-FAILURE X (8) Date of failure of the equipment. 

4. DATE-OF-REPAIR X (8) Date of repair of the equipment. 

5. FAILURE-DESCRIPTION X (40) Description of failure of the 
equipment. 

SUBSCHEMA name for COUNT is FAILURE-COUNT 
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3.2.5 Description of Relationships [1] 

A relation defines a directed path joining areas described in the 

schema. The schema specifies the particular areas to be joined in a 

separate entry called relation entry, thereby establishing multifile 

relationships. This entry assigns a name to the relation and specifies 

the data items to be used as join-terms to link the files. 

There are eight relations defined in the schema as follows: 

Relation Name Root File Record Child File Record Join Term 

l. Equipment-Purchased Equipment-Detail Purchased Serial-No. 

2. Equipment-Leased Equipment-Detail Leased Serial-No. 

3. Equipment-Maint- Equipment-Detail Maintenance Serial-No. 
enance 

4. Equipment-Current- Equipment-Detail Present-Location Serial-No. 
Location 

5. Equipment-Failure- Equipment-Detail Failure-History Serial-No. 
History 

6. r~a i ntena nee-of- r~a i ntenance Equipment-Detail Serial-No. 
Equipment 

7. Maintenance-of- Maintenance Purchased Serial-No. 
Purchased-Eqp 

8. Maintenance-of- Maintenance Leased Serial-No. 
Leased Eqp 



3.3 Program Narratives and Input/Output Specifications 

3.3.1 Overview of INV.l 

INV.l: Creation of Database Files 

As already described in the schema, the database contains nine index 

sequential files and all have been created by separate programs. Since 

index sequential files need primary keys in ascending order, all input 

transactions are first sorted into ascending order of primary key and 

then index sequential files are created. Sorting and creation of files 

are done by two separate programs, where files have alternate keys. All 

the input transactions are validated and transactions with errors are 
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rejected. Outputs of the creation program are printed hardcopies con­

taining rejected transactions and the contents of database files. which are 

created. 

Input specifications 

File Name: EQUIPMENTAREA: Record Name: EQUIPMENT-DETAIL 

Input transaction contains 166 characters, hence multiple card layout is 

used as follows: 

1 12 13 14 38 39 43 44 49 50 58 59 60 67 

Serial-No Rec-Type Vendor Dept Ipacs-Id t·1ode 1-No Category Date-Acquired 
X ( 12) 9 (1) X (25) X(5) X (6) X (9) 9 (1) X (8) 

Seri a 1-No Rec-Type Description-1 
X ( 12) 9 ( 1 ) X (50) 

Serial-No Rec-Type Description-2 
. X (12) 9 ( 1 ) X (50) 

12 13 14 63 

8( 
I 
.I 

80 



File Name: PURCHASEAREA 
Record Name: PURCHASED 
1 12 13 21 22 23 30 38 39 

Purchase-Cost Account-NO 
9(7)V99 9 (2) 

Current-Replacement-Cost 
9(7)V99 

File Name: LEASEAREA 
Record Name: LEASED 
1 12 13 20 21 22 

Start-Date Basis-Of-Cost-L Lease-Cost 
X (8) 9 (1) 9(6)V9(2) 

File Name: MAINTENANCEAREA 
Record Name: MAINTENANCE 
1 12 13 20 21 29 

Start-Date Basis-Of-Cost-M Maint-Cost 
X (8) 9 (1) 9(6)V9(2) 

PRLOCATION 

I 

File Name: PTLOCATION 

54 

File Name: FAILURE 
Record Name: FAILURE-HISTORY 

12 13 14 15 22 23 30 31 

36 37 

Account-No 
9 (2) 

70 71 

Failure-Count Date-Of-Failure Date-Of-Repair Failure-Description 
9 ( 2) X ( 8) X ( 8) X ( 40) 

32 

80 

80 

80 

80 

80 



3~3.l Overview of INV! 2 

INV. 2 

Update 
Program 

INV. 2.1 INV. 2.2 INV. 2. 3 

Update- Update~ Update-
Equip- Pur- Lease-
File File File 

Update-
Routine 

I 

Addition Deletion 
-Routine -Routine 

L-.·--

INV. 2: Updating the Database 

INV. 2.4 INV. 2. 5 INV. 2. 6 

Update- Update· Update~ 
Maint- Pr-Loc Fai 1 ure-
File File File 

l 
Replacing 

-Routine 

w 
w 



Updating a database consists of 

(i) Addition of new records to a file. 

(ii) Deletion of existing records from a file. 

(iii) Changing of fields in existing records. 

The database consists of nine files and users may wish to update 

any or all of the records in the database. Hence this program accepts a 

number of different types of input transactions for updating records in 

the database. All transactions are first sorted on ascending order of 

record-code and update-code. 

File Code or 
Record-Code 

1 

3 

4 

5 

6 

7 

Update-Code 

1 

2 

File-Name 

EQUP-FILE 

PUR-FILE 

LEASE-FILE 

MAINT-FILE 

PR-LOC-FILE 

FAILURE-FILE 

Action-Taken 

Addition of a 

Deletion of a 

record 

record 
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3 Replacing of field in existing 
record 



Field-code is meant for specifying the field number in a record 

which is to be replaced. First field of each record is a primary key 

which cannot be replaced. In case of addition or deletion of records 

or transferring existing records to the past record files, '1' is used 

as field-code. 
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Following is the list of field-codes for fields in different files. 

File Name: EQUP-FILE 

i = Field-Code 

2 

3 

4 

5 

6 

7 

8 

9 

File-Name: PUR-FILE 

i = Field-Code 

2 

3 

4 

5 

Field-Name 

VENDOR 

DEPT 

IPACS-ID 

MODEL-NO 

CATEGORY 

DATE-ACQUIRED 

DESCRIPTION-1 

DESCRIPTION-2 

Field-Name 

PURCHASE-COST 

ACCOUNT-NO 

P-0-NO-P 

CURRENT-REPLACEMENT-COST 
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File-Name: LEASE-FILE 

i = Field-Code Field-Name 

2 START-DATE 

3 BASIS-OF-COST-L 

4 LEASE-COST 

5 PERIOD 

6 ACCOUNT-NO 

7 P-0-NO-L 

File Name: MAINT-FILE 

i = Field-Code Field-Name 

2 START-DATE 

3 BASIS-OF -COST -t~ 

4 MAINT-COST 

5 PERIOD 

6 MAINTE 

7 ACCOUNT-NO 

8 P-0-NO-t~ 

File Name: PR-LOC-FILE 

i = Field-Code Field-Name 

2 BLD-ROOM 

3 DATE-IN 

4 STATUS 



File Name: FAILURE-FILE 

The update 

i = Field-Code 

2 

3 

4 

program consists 

Update-Equip-File 

Update-Pur-File 

Update-Lease-File 

Update-Maint-File 

Update-Pr-Loc-File 

Update-Failure-File 

of six update 

Updates 

Updates 

Updates 

Updates 

Updates 

Updates 

Field-Name 

DATE-OF-FAILURE 

DATE-OF-REPAIR 

FAILURE-DESCRIPTION 

routines: 

EQUP-FILE 

PUR-FILE 

LEASE-FILE 

MAINT -FILE 

PR-LOC-FILE 

FAILURE-FILE 

Each of these update routines has three subroutines for addition 

of new records, deletion of existing records and replacing of fields in 

existing records. 

All input transactions for addition and replacement of fields 

are validated. Bad input transactions are rejected. Valid input trans­

actions are accepted and an appropriate action is taken, depending upon 

Update-code. 

In case of renewal of lease for an equipment, a new lease record 

will be added to LEASE-FILE and an existing record will be transferred 

automatically to PAST-LEASE-FILE. 

Similarly in case of renewal of a maintenance contract a new 

record will be added to MAINT-FILE and an existing record will be trans­

ferred to PAST-MAINT-FILE. 
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In case of change of location of an equipment a new record will 

be added to PR-LOC-FILE and an existing record will be transferred to 

PT-LOC-FILE. 

In case of failure of an equipment, user will always supply 1 

as failure-count but the update program will itself add 1 to the last 

failure count and then the record will be written to the file. 

The general format of input record to be added to a file is 

1 2 3 4 

I F i 1 e-Code I 1 1 I Temp-inf 

File-code is the file code for the file to which a record is to be 

added. 

80 

Temp-inf are the contents of the record to be added to the file. 

For each record contents will be different and can be found from the 

data dictionary. E.g., to add a record to FAILURE-FILE the input record 

will be as follows: 

1 2 3 4 15 16 17 18 25 26 33 34 73 80 

7 1 1 Serial-No Failure-Count Date-Of- Date-Of- Failure-
Failure Repair Description 

X ( 12) 9 (2) X (8) X (8) X (40) 

The general format of an input record when deleting from a file: 

2 3 4 15 16 80 

121 Primary-Key I 
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FILE-CODE is the file code of a file from which a record is 

to be deleted. PRH1ARY-KEY is the PRIMARY-KEY of the record to be 

deleted. 

The general format of an input record when replacing a field 

in an existing record: 

1 2 3 4 80 I Fi 1 e-Code I i 3 I Temp-inf 

File-code is the file code for a file in which a change is required. 

i is the field code already defined. Temp-inf contains the 

primary key of the record and the new contents of ith field. 

To replace the contents of the vendor field in a record in 

EQUP-FILE the input transactions will look like: 

1 2 3 4 15 16 40 80 

3 I Seri a 1-No Vendor 1/ 

For transferring records to past-files input transactions will 

be as follows: 

1 2 3 4 80 

I File-Code I I 2 I Temp-Jnf 

Where TEMP-INF contains the content of the record to be added to the file 

so that the existing record in the file for that equipment will be trans­

ferred to the corresponding past-file. 



Outputs of Update Program. 

(i) Exception Report 

This report prints all bad transactions with appropriate error 

messages. Examples of error messages: 

Purchase cost is not numeric 

Record written has duplicate key 

Record with specified key does not exist 

Category is not numeric, etc. 

(ii) Update Report 

This report prints the contents of all records which have been 

successfully updated with action taken and date of update. E.g., 

Record is added to PUR-FILE 

Record is deleted from EQUP- FILE 

Contents of field before replacement 

Contents of field after replacement, etc. 

40 
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in files in compiled form. The third section is a procedure which fetches 

files of compiled programs and submits the job to batchmode for execution. 

The input to the first section is a department name. Output of 

this program is a printed report with a list of equipment and their 

purchase cost, purchased for that department. 

The input to the second program is the name of the vendor. 

Output of this program is a printed report with a list of equipment 

purchased from that vendor. 

The input to the third program is a list of purchase order 

numbers. Output is a printed report with a list of equipment purchased 

under those purchase order numbers. 

The input to the fourth program is a list of Ipacs-identification 

numbers of terminals. Output is a printed report of locations of these 

terminals. 
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3.3.4 Overview of INV. 4 

· INV. 4: DATABASE REPORT GENERATION 

INV. 4 

Database Report 
Generation 

INV 4.1 INV. 4.2 INV. 4.3 INV. 4.4 -
./ 

Locatio n-Report Purchase-Report Equipment-Report Failure-Report .-

Database Report Generation consists of four programs which pro-

duce reports about the whole of the contents of the database. These 

programs can be run to produce reports on demand.- First of these is a 

program to produce a report which lists all the equipment in the data­

base and their locations. The second program produces a purchase report 

which includes purchase costs, serial-nos., model-nos. and brief descri-

ptions of equipment in the database. The third program prints a report 

containing category, department, vendor, purchase/lease cost and maint-

enance cost. The fourth program produces a service record for each item 

in the database. This report contains vendor, category, brief description 

and failure descriptions with dates of failure and repair. 



3.4 Control Features for Integrity of Databases 

When a database contains data employed by many different users 

it is important that the data items and associations between data items 

not be destroyed. Hardware failures and various types of accidents will 

occur occasionally. The updating procedures must be such that they 

guarantee the integrity of the database. The integrity checks may also 

be designed to ensure that data values conform to certain specified 

rules. 

For the integrity of the Equipment Inventory database, the 

following control features have been included: It must be accessible 

only to authorized users and a solution to this is a password. For 

hardware failures and other accidents, it is very important to use log 

files. Logging facility for recording images before and after update 

was used but was eliminated when the size of direct access files was 

reduced. 
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The integrity of the relational database is maintained in update 

operations by designing the relations with the minimum number of con­

nections between relations. Whenever a relation is read, error processing 

module 'C.DMRST' is called via an ENTER statement. Then the status of 

the error code is checked before proceeding any further. 

Numeric data items are checked before adding a new record or 

replacing a field. In order to check that correct values have been 

written to files, update report prints all successful updates so that one 

can check visually the contents of records added to the database. 

Several tests were made to check the consistency of data and 

relationships between files. The most serious problem of data duplication 



is that it can lead to a lack of data integrity. So care has been taken 

not to have duplicate data items in the database. 
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CHAPTER IV 

CONCLUDING REMARKS 

After the new system is designed and implemented, it is necessary 

to ensure that the system is operating as intended and that the original 

objectives of the system are being accomplished. Hence the system 

should be evaluated. 

4.1 Evaluation of Results 

The system can be evaluated in terms of objectives achieved and 

the observed performance of the system and supporting software. The 

database has been partially created, and is capable of maintaining large 

volumes of information, and of retrieving information by retrieval pro-

grams. Queries can be processed and required reports can be produced by 

feeding input through a terminal. The update program can update any 

record or any field in any file of the database. This program needs more 

memory than available, hence program is split into segments and overlay 

technique is used. 

All the programs are written in a structured manner. Meaningful 

names are given to modules and data items. Comments have been included 

to improve readability of the programs. 

The relative execution time of the system is presented by run 

statistics given below for a small database containing 80 records. 

Programs Execution time (sees.) 

Equipment Record 26.24 
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Failure Report 

Present Location Record 

Purchase Report 

Purchase Report for a Vendor 

Departmental Purchase Report 

Location Report of Terminals 

Equipment Record for Purchase Order Numbers 

Update Report 

4.2 Possible Extensions of System: 

19.70 

15.85 

29.29 

7.30 

10.31 

16.35 

7.58 

74.73 

It is quite possible to extend the database by adding new fields 

to existing files or by adding new files to the database without any 

changes to the existing application programs. Since the data items 

included in the database are of a very general nature, the system is 
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also applicable to equipment other than IPACS computing equipment. 

Because of limited time and resources the system could not be implemented 

completely. In case of availability of resources and time, more report 

generation programs and more query processing programs can be written and 

run in interactive mode. 

4.3 Discussion of Problems 

A major difficulty encountered in achieving the objectives was 

size limit of memory. Files with alternate keys could not be created by 

one program but two programs were written to create each of them - one 

program to sort primary keys, and the other to create the file. The up­

date program had to be split into segments and an overlay technique had 



48 

to be used. Input to this program is a presorted file of transactions. 

Query processing which should actually be run in interactive mode, 

is now run in batchmode. Only the input is accepted in interactive mode. 

In order to use the logging facility, one needs only direct access 

files. In the beginning log files were used but when the size limit for 

direct access files was reduced to 128 PRu•s, it was impossible to accom­

modate enough data. Hence log files could no longer be used. 

The database software does not provide a locking facility at 

the record level, so concurrent updating by two users is possible, 

although one can employ permanent file locks on the access to the file 

as a whole. 

The database software is not able to create sequential files, 

start statement to position root file does not position file at the 

stated record. It gives very misleading error messages. E.g., some 

records were added to a file by update program and it was indicated by 

update report. When the file was read, these records were not found. 

So I tried to insert these records again and got an error message that 

records already exist. So I tried to delete them and got an error 

message that records do not exist. The real problem was that the file 

was replaced after insertion of new records but not its associated index 

file and this created an inconsistency of data. 

There is no facility to read the file or relation by an alternate 

key starting from the very beginning. One can read the relation or file 

by alternate key only by specifying the value of the alternate key 

explicitly. Hence to read the file completely by alternate key, one has 
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to sort the file on alternate key and then retrieve the first value and 

specify this alternate key value for access purposes. 

The main problem during the summer was the transition from SCOPE 

to NOS, so many times units of the resources available to a user were 

changed, permanent files were lost, printer and card readers were out of 

order, delaying the development of project. 

4.4 Disadvantages of Database Processing 

After creating a database system, some disadvantages of database 

processing were realized, in comparison to file processing, and are 

listed below: 

(i) 

( i i ) 

(iii ) 

( i v) 

(v) 

Major disadvantage is that it is expensive. 

It needs more memory than ordinary file processing. 

It needs more CPU time. 

After implementing database, operating costs will be higher. 

Because of the increased complexity, backup and recovery are 

more difficult. Determining the exact time of failure and what 

exactly to do after that is also a problem. 



APPENDIX A A Listing of Schema and Subschema 
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INVENTORY-

0 0 QS8 
00059 
0 s 0 60 
00 Of:1 
0 0 062 
0 c 053 
0 Q Of:4 
00055 
00055 
00057 
00 0 58 
00069 
DC a1a 
a o a11 
00072 
DC 073 
0 0 D7"­o 0 D 75 
OCD76 
00 077 
D 0 078 
ODD79 
a~ o 8o 
o o a Ill 
0 0 0 82 
a o o B3 
a o o B4 
0 0 0 85 
o o a 85 
o a o s7 
0 0 0 88 
OD089 
G D 0 90 
0 0 D 91 
00 D 92 
0 J 0 9~ 
0 0 0 94 
0 0 09:0 
0 c 0 96 
0 0 0 97 
0 0 0 98 
OC099 
0 0100 
0 0 101 
0 0 102 
D0103 
0 0 104 
G C 1C5 
0 0105 
DCH7 
00108 
00109 
DO 110 
0 0 111 
00112 
D 0 113 
0 0114 
DO 115 

• SOURCE LISTING • DOL 2,1 ( 78136) - 1+60 78/11/29. 22.48,55. 

,,. ........................................................................................... 
• • ,. THIS r.IVES TH~ CETAILS ABOUT THE PU~CHASE OF ~QUIPMENT. 

• • • 
······~························~·····································~···· ,., 

RECORD NAME IS PURCHASED 
WITHIN PURCHASEAREA, 

01 SERIAL-NO 
01 PURCHASE-COST 
01 ACCOUNT-NO 
01 P-0-NO-P 
01 CURPENT-~~PLACEMENT-COST ,,. 

PIC "X(12)", 
PIC "9(71V99", 
PIC "99", 
PIC "X(6)", 

PIC "9{7)V99", 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ,. ,. ,. ,. 
L~ASEAREA GIVES PRESENT AND PASTLEASEAREA GIVES PAST DETAILS 
OF LEASE CF EQUIPMENT, 
ON THE RENEWAL OF LEASE A CORRESPONJING RECORD IS ADO~D. 

,. 
• • • • • ,. .... ,.,..,. ...... ,. .. ,.,..,.,..,.,. .. ,..,.,.,. ........................................ . ., 

RECORD NAME IS LEASED 
WITHIN LEASE~RE~. 

01 S'ORHL-NO 
01 STAPT-DATE 
01 BASIS-OF-COST-l 
01 LEASE-COST 
01 °ERIOD 
01 ACCOUNT-NO 
01 P- 0-NO-L 

RECORD NAME IS PAST-LEASE-RECORD 
WITHIN PASTLEA~EAREA, 

01 SEPIAL-NO 
01 STAFT-DATE 
01 BASIS-OF-COST-l 
01 PAST-LEASE-COST 
01 "'OPIOD 
01 ACCOUNT-NO 
01 PAST-P-0-NO-L ,,. 

PIC 
PIC 
PIC 
PIC 
PIC 
PIC 
PIC 

PIC 
PIC 
PIC 
PIC 
PIC 
PIC 
PIC 

"XC12J", 
"XCB)", 
"q''• 
"9C6lV99", 
"XC3l". 
••gg••. 
"X{5)". 

"XC12)", 
"XC 8)" , 
ngu. 
"g ( 6) v 99'". 
"X(3)", 
"qg", 
''X ( 5) ". 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• . ,. ,. 
,. 
• ,. 

MAI~TENANCEAREA GIVES PRESENT AND PASTHAINTENANCEAREA GIVES 
PAST o=-TAJLS CF THE MAINTENANCE OF TH~ EQUIPMENT. 
WHEN THERE IS NO MAINTENANCE FOI< EQUIPMENT , ~AINTE-IS ~LANK. 

• • • ,. 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

"'I 
RECO~D NAME IS MAINTENANCE 

WITHIN HAINTENANCEAREA, 
01 SERIAL-NO 
01 STAFT-DAT 
01 BASIS-OF-COST-~ 
01 MAINT-COS 

PIC "XC12)", 
PIC "X(8)", 
PIC "9", 
FIC "9(6)V99"• 
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INVENTORY-

0 0 116 
0 c 117 
0 G 118 
00119 
00120 
0 c 121 
0 0 122 
00123 
0 0 124 
00125 
0 0 125 
0 0 127 
0 c 128 
0 0 129 

. 0 0 130 
0 0 131 
0 0 132 
0 0 133 
0 0 134 
0 0 133 
0 0 135 
0 0 137 
00138 
0 0 139 
0 0140 
0 G 141 
0 0 142 
0 G 143 
0 0 144 
0 0 145 
0 0 146 
0 c 147 
0 0 148 
00149 
0 0 150 
0 0131 
0 0 152 
0 0 153 
0 0154 
0 G 155 
0 01 ss 
0 0 1 '37 
0 G 158 
0 0 1 S9 
0 0 150 
00 16! 
00152 
0 0 153 
0 0 164 
0 0165 
0 01 E:S 
0 0 1 S7 
0 G 1E:8 
0 0169 
0 0 170 
0 0171 
0 G 172 
0 0 173 

• SOURCE LISTING • DOL 2.1 c 7813&1 - ~too 78111/29. 22.48.55. 

01 PERIOD 
01 MAINTE 
01 ACCOUNT-NO 
01 P-O-NO-M 

PIC "XC3l". 
PIC "X(3l"o 
PIC "99". 
PIC "XC5l". 

RECORD NAME IS PAST-~AINTENANCE-RECORD 
WITHIN ?ASTMAINTENANCEAREA, 

01 SERIAL-NO PIC "XC12l"o 
01 START-DATE PIC "X(8)", 
01 BASIS-OF-COST-~ PIC "9". 
01 PAST-MAINT-COST PIC "9ColV99", 
01 PERIOD PIC "X(3)", 
01 PAST-MAINTE PIC "X!3)", 
01 ACCOUNT-NO PIC "99", 
01 PAST-P-O-NO-M PIC "XC5l", ,. 

• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • • 
• THIS AREA GIVES PRESENT LOCATION OF EQUIPMENT WITH ITS STATUS, • 
• • 
························~················································· ., 

RECORD NAME IS PRESENT-LOCATION 
WITHIN P~LOCATION, 

01 SERIAL-NO 
01 BLD-ROOM 
01 DATE-IN 
01 STATUS ,. 

PIC "XC12l". 
FIC "X!10l", 
PIC "XC8J", 
FIC "XC15l". 

• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • • • • • 
THIS AREA GIVES PAST LOCATIONS OF EQUIP~ENT 1 WHENEVER AN EQUIP~ENT 
IS MOVED TO ANOTHER PLACE A NEW RECORD IS AUTOMETICALLY C~EATEO, 

• • • 
··~······································································· ., 

RECORD NAME IS PAST-LOCATION 
WITHIN PTLOCATION. 

01 SERIAL-NO 
01 DATE-IN 
01 DATE-OUT 
01 BLD-ROOM 
01 STATUS ,. 

~=Ic "X(12l", 
FIC "X!8l", 
0 IC "X(8)", 
I=IC "XC10l", 
PIC "XC15)", 

• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • • 
• THIS AREA GIVES FAILURE HISTORY OF EACH EQUIPMENT, • 
• THERE IS CNE RECORD CORRESPONOING'To EACH FAILURE OF AN EQUIP~ENT, • 
• • •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ., 

RECORD NAME IS FAILURE-HISTORY 
WITHIN FAILURE, 

01 SERIAL-NO 
01 COUNT 
01 DATE-OF-FAILURE 

PIC "X{12l "• 
I'IC "99", 
PIC "X(8)", 
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INIIENTDRY-

00174 
00175 
0 0176 
00177 
001713 
00179 
00180 
0 0 1111 co 1 g2 
0 0 1g:: 
001~4 
0 0 185 
0 c 1115 
0 0 1 A7 
00188 
0 0 189 
0 0 190 
0 0 191. 
G 0 192 
0 0 193 
0019£. 
00195 
0 c 195 
0 0 197 
G 0 198 
c 0 199 
OC200 
0 0 201 
0 0 20 2 
a: 20 3 
a o 20 t. 
a o 205 
0 0 20 6 
0 G 207 
0 0 208 
0 0 2Q9 
0 0 210 
0 0 211 
a c 212 
0 0 213 
a o 211o 
0 0 215 
0 0 21E 
a a 217 
a o 218 
0 0 219 
0 0 220 
a o 221 
0 0 222 
a c 22:: 
0 G 224 
a a 22s 
a c 225 
0 0 227 
o a 228 
a a 229 
0 0 230 
0 0 231 

• SOURCE LISTING • DOL 2.1 (7813€>) - 460 78/11/29. 22·4~.55. 

01 DATE-OF-<!E.PAIR 
01 FAILURE-DESCRIPTlON 

DATA CONTROL. ,. 

~rc "X!6l". 
PIC "XC40l". 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ,. ,. ,. FOLLOWING PARAGRAPH SFECIFIES THE NAMES OF AREAS,PRIMARY KEYS, 
ALTERNATe KEYS ANO LOG FILES. 

• • • ,. . 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ., 

ARE4 NAME IS E~UI0 HE~TAREA 
KEY IS SERIAL-NO OF EQUIPMENT-DETAIL 

DUPLICATES ARE NOT ALLOWED 
KEY IS ALTERNATE VENCOR OF EQUIPMENT-DETAIL 

DUPLICATES ARc INDEXED 
KEY IS ALTER~ATE DEPT OF EQUIPMENT-DETAIL 

DUPLICATES A~E INDEXED 
KEY IS ALTE~~ATE IPACS-IO 

DUPLICATES ARE INDeXED 
KEY IS ALTER~ATE CATEGORY OF EQUIPMENT-DETAIL 

DUPLICATES AFE INDEXED 
KEY IS ALTERNATE DATE-ACQUIRED 

DUPLICATES ARE INDEXED. 

AREA NAME IS PURCHASEAREA 
KEY IS SERIAL-NO OF PURCHASED 

DUPLICATES AFE NOT ALLOWED 
KEY IS ALTERNATE P-0-NO-P 

DUPLICATES ARE INDEXED. 

AREA NAM~ IS LEASEAREA 
KEY IS SERIAL-NO OF LEAS~D 

DUPLIC4T~S ARE NOT ALLOWED 
KEY IS ALTERNATE P-0-NC-L 

DUPLICATES ARE INDEXED. 
AR~A NAM~ IS PASTL~A~EAREA 

KEY ID L~ASE-KEY 
< SERIAL-NO OF ~AST-LEASE-RECORD START-DATE OF PAST-LEASE-RECORD> 

DUPLICATES ARc NOT ALLOWED. 

AREA NAME IS HAINTENANCEAREA 
KEY IS SERIAL-NO OF MAINTENANCE 

DUPLICATES ARE NOi ALLOW~O 
KEY IS ALTER~ATE P-O-NO-H 

DUPLICATES ARE INDEXED. 

AREA NAME IS PASTMAINTENANCEAREA 
KEY IO HAINT-KEY 
< SERIAL-NO OF PAST-~AINTENANCE-RECORD 

START-DATE OF PAST-MAINTENANCE-RECORD> 
DUPLICATES ARE NOT ALLOWED. 
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INVENTORY-

0 0 232 
0 0 233 
00234 
0 c 235 
0 0 236 
0 0 237 
o a 238 
o a 239 
0 c 240 
G a 241 
a o 242 
0 c 243 
0 0 244 
0 0 245 
0 0 246 
0 0 247 
0 0 2'-8 
0 0 249 
a a zso 
0 0 25~ 
0 0 2 52 
0 0 253 
0 0 254 
0 0 255 
0 0 256 
0 0 257 
0 c 2 58 
0 0 259 
o a 260 
0 0 261 
oc 262 
0 0 2 63 
0 c 2 "'4 
0 0 265 
0 0 265 
0 0 2 67 
0 0 268 
0 0 259 
0 Q 270 
0 0 271 
0 0 272 
a c 2 73 
0 0 274 
0 0 275 
0 0 276 a a 277 
a a 278 
a o 279 
o a 211a 
0 0 2Ri 
0 0 282 
0 0 283 
0 0 2 ~4 
0 0 2 B5 
0 0 2 86 

DOL CO~PLETE. 

CP TIME USED= 

• SOURCE LISTING • DOL 2.1 ( 76136) - 460 

AREA NAME IS PRLOCATlON 
KEY IS SE~IAL-NO OF PRES~NT-LOCATION 

DUPLICATES ARE NOT ALLOWED 
KEY IS ALTERNATE ALD-ROOM OF PRESENT-LOCATION 

DUPLICATES A~E INDEXED. 

AREA NAME IS PTLOCATION 
KEY IO PAST-LOC-KEY < SERIAL-NO OF PAST-LOCATION 

DATE-IN CF PAST-LOCATION> 
DUPLICATES ARE NOT ALLOWED. 

AREA NAME IS FAILU~E 

I"' 

KEY ID FAILURE-KEY < SERIAL-NO OF FAILURE-HISTORY COUNT> 
DUPLICATES ARE NOT ALLOWED. 

78/11/29. 22.4~.55. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ,. • 
• FOLLOWING PARAGRAPH GIVES RELATIONS BETWEEN DIFFERENT RECORDS A~D • 
"' DATA ITEMS WHERE THEY ARE JOINED. • ,. . 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

"'I 

RELATION NAME IS EQUIPMENT-PURCHASED 
JOIN WHERE SERIAL-NO OF EQUIPMENT-DETAIL 
EQ SERIAL-NO OF PU~CHASED. 

RELATION NAME EQUIPMENT-LEASED 
JOIN WHERE SERIAL-NO OF EQUIPMENT-DETAIL 

EQ SERIAL-NO CF LEASED. 

RELATION NAME IS EQUIPMENT-MAINTENANCE 
JOIN WHERE SERIAL-NO OF EQUIPMENT-DETAIL 
EQ SERIAL-NO OF ~AINTENANCE. 

RELATION NAME IS EQUIPMENT-CURRENT-LOCATlON 
JOIN WHERE S~RIAL-NO OF EQUIPMENT-DETAIL 
EQ S~RIAL-NO OF FRESENT-LOCATION. 

RELATION NAME IS EQUIPMENT-FAILUqE-YISTORY 
JOIN WHERE SERIAL-NO OF EQUIPMENT-DETAIL 
EQ SERIAL-NO OF FAILURE-HISTORY. 

RELATION NA~E IS MAINTENANCE-OF-EQUIPMENT 
JOIN WHERE SERIAL-NO OF MAINTENANCE 
EQ SERIAL-NO OF EQUIPMENl-DETAIL. 

RELATION NAME IS MAINTENANCE-OF-PURCHASED-EQP 
JOIN WHERE SERIAL-NO OF MAINTENANCE 
EQ SERIAL-NO OF FURCHASEO. 

RELATION NAME IS MAINTENANCE-OF-LEASED-EQP 
JOIN WHERE SERIAL-NO OF MAINTENANCE 
EQ SERIAL-NO QF LEASED. 

0453008 CM USED. 

2.137 SECONDS 
0 DIAGNOSTICS. 

OAGE 0005 
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C~EATSB 

00058 
00059 
0 0 OE: 0 
00061 
0 G 062 
00 0 63 
00064 
0 0 0 65 
OC066 
00067 
00068 
00069 
0 c 0 70 
0 0 0 71 
OG072 
00073 
G 0 07t. 
0 0 0 75 
OC076 
0 0 0 77 
0 0 0 7 8 
00079 
0 8 0 8C 
0 G 0 81 
0 G 0 82 
0 0 0 83 
G 0 0 ~4 
0 0 0 85 
o a a 8o 
00 0 87 
c ~ 0 ~8 
0 0 0139 
00 0 90 
000'31 
0 0 0 92 
0 c 0 93 
0 0 0 91. 
00095 
00 096 
0 0 0 97 
0 0 098 
00099 
0 G 10 0 
0 0 101 
0 0102 
0 G 10 3 
0 0 104 
00105 
0 0 106 
0 0107 
0 0 10 8 
0 0 10 9 
0 0 110 
00111 
oc 112 
00113 oc 114 
00115 

• SOURCE LISTING • DOL 2.1 (76136) - 460 78/11129. 19.42.14. 

• • •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
RECORD DIVISICN. 

01 E~UIDMENT-OETAIL. 
03 SERIAL-NO FIC XC12l. 
03 VE:NOOR PIC X C25l. 
03 DEPT PIC XC5l. 
03 IPACS-ID PIC XC6l. 
03 MOOEL·NO !liC X(9l. 
0~ CAE GORY PIC 9. 
03 DATE- tCQUIRED PIC XCBI. 
03 OESCRJPTICN. 

05 DE SC'!I PTI CN-1 PIC X(50l. 
05 DE SCRI PTI ON-2 I'IC X(50l. 

01 PURCHASED. 
03 SERIAL-NO PIC XC12l. 
03 PURCHASE-COST lliC 9(7)V99. 
03 ACCOUNT-NO PIC qq. 
03 P-0-N C-D I'IC X(6). 
03 CURRE~T-REPLACEMENT-COST PIC 9 (7) V99o 

01 LEASED. 
03 SERIAL-NO I'IC X C12l • 
03 START-DATE PIC X(Bl. 
03 BASIS-OF-COST-L PIC 9. 
03 LEASE-COST PIC S(6)V99. 
03 PERIOD PIC XC3l. 
03 ACCOUNT-NC PIC 99. 
03 P-0-N C-L PICX(5). 

01 PAST-LEASE-RECORD. 
03 LEASE-KEY. 

05 SERIAL-NO PIC XC12l. 
05 START-DATE 

03 AASIS-OF-COST-L 
PIC X(6) • 
PIC 9. 

03 PAST-LEASE-COST ~=rc 9(61V99. 
03 P::Rioo FIC XC3l. 
03 ACCOUNT-NO ~'IC 99. 
03 PAST-P-0-NO-L PIC XC5l. 

01 MAINTENHCE. 
03 S'O:RIAL-NO PIC XC121. 
03 STA ~T-DATE PICX(Bl. 
03 '3ASIS-OF-COST-M PIC q. 
03 MAINT-COST PIC ~(EilV9<?. 
03 PERIOD FIC XC3l. 
01 MAINTE l'IC XC3lo 
03 ACCOUNT-NO PIC '39. 
03 P-O-NO-M PIC XC51. 

01 PAST-MAINTENANCE-RECORD. 
03 HAINT-KEY. 

05 SE R JA L-NO PIC X (12) • 
05 START-DATE PICX(8)o 

03 BASIS-OF-COST-M PIC g. 
03 PAST-MAINT-COST PIC <;(Ei)V99. 

PAGE 0002 

•• WITHIN EQUD-FI 
•• O~DINAL 1 

•• OPOINAL 2 
•• ORQINAL 3 
•• O~OINAL .. 
•• ORDINAL 5 
•• ORDINAL 6 
•• ORDINAL 7 
•• Ot1QINAL II 
•• ORDINAL 9 
•• ORDINAL 10 

•• WITHIN PU~-FIL 
•• ORDINAL 1 
•• ORDINAL , 
•• ORDINAL 3 
•• ORDINAL 4 
•• ORDINAL 3 

•• WITYIN LEASE-F 
•• OROINAL 1 
"'"" ORDINAL , 
"'"' OP'JINAL 1 
"""' Ot:>OINAL 4 
"" ORDINAL 5 
"'" ORDINAL "' •• ORDINAL 7 

•• WITHIN PAST-LE 
""' O~'<DINAL 1 
•• ORDINAL 2 
•• ORDINAL ~ 

•• ORDINAL ~ 
""" ORDINAL 5 
"'"' O<:!DINAL Ei 
•• OROINIIL 7 
"" ORDINAL '! 
"'"' WITHIN MAI~T-~ 
•• ORDINAL 1 
"" ORDINAL 2 
"'" Ot10INAL 3 
•• ORDINAL .. 
•• ORDINAL 5 
•• ORDINAL 6 
•• ORDINAL 1 
•• OPOINAL 8 

•• WITHIN PAST-MA 
•• ORDINAL 1 
•• ORDINAL 2 
•• ORDINAL 3 
H ORDINAL It 
""' ORDINAL 5 

(J1 

"" 



C1EATSB 

PPIHA"ZY K::Y 
A L TI':~NA E K Y 
ALTEPNATE K Y 
ALTEPNAT:;: K Y 
ALTERNATE: K Y 
AL TEPNATE K Y 
o '!MARY K::Y 
ALTEP.NATE K::Y 
p;;IMA~Y K::Y 
AL EPNATE KEY 
o 'HMA"Z Y K::Y 
A LERNATE KEY 
P ~!MARY K::Y 
OR.IMAR Y K::Y 
P9IMARY K::Y 
ALTERNAE K::Y 
Pr<IMAR.Y K::Y 
P RIHAR Y K::Y 

0 0116 
0 0 117 
0 0 118 
0 0 119 
0 0 120 
0 0 121 
0 0 122 
00123 
OC124 
0 0 125 
0 0 126 
o a 127 
0 0 12!1 
0 0 129 
0 0 130 
0 0 131 
0 c 132 
0 0 133 
0 0 134 
0 0 135 
0 0 136 
00137 
0 G 138 
0 0139 
0 0140 
0 0 141 
0 0 142 
00143 
00 144 
0 0 145 
0 0146 
00 064 
00065 
0 G 066 
0 G 0 67 
0 0 069 
0 0 070 
0 c 0 76 
0 0 079 
00083 
OS0119 
0 0 101 
0 0 10 8 
0 0 092 
0 0111 
0 0 12:1. 
0 c 122 
0 0 127 
0 0 135 
Jf.JI. .... ............ 
.............. ............. ........... .............. .............. ,. .......... .............. 

~ SOURCE LISTING ~ DOL 2.1 C78136) - 460 7 8/11/2 g. 1 g. 42. 1 4. 

03 P'::RIOD PIC XC31, 
03 PAST-I"AINTE ~'IC XC3), 
03 ACCOUNT-NO I=IC 99, 
03 PAST-P-O-NO-M FIC XC5l, 

01 PR:::SENT-LCCATION. 
03 S":RIA L-NO J:IC XC12lo 
03 ALO-RCOM PIC XC10), 
03 DATE-IN FIC XC8J, 
03 EQUIPMENT-STATUS ~IC XC15l, 

C1 PAST-LOCA liON, 
03 PAST-LOC-KEY, 

03 S::RIAL-NO f'IC XC12), 
05 DATE-IN PIC XCII), 

03 DATE- CUT PIC XCIII, 
03 BLD-RCOM PIC X(10), 
03 EQUIP~ENT-STATUS PIC XC151, 

01 FAILURE-HISTO~Y. 
03 FAILURE-KEY, 

05 SERIAL-NO PIC XC12lo 
05 FAILURE-COUNT PIC gq, 

03 DATE-OF-FAILURE PIC XC81, 
03 DATE-OF-REPAIR PIC XCRI, 
03 FAILURE-D'::SCRIPTION PIC XC401. 

................................................................................................ 
~ ~ 

~ THIS DIVISION SPECIFIES ALL RELATIONS SPECIFIED IN SCHEMA, • 
• • ............................................................................ 

SERIAL-NO FO~ AR I EQUO-FILE 
V~NDOR FOR AREA QU 0 -FILE 
DEPT FOR AFEA EQ O-FILE 
I 0 ACS-ID FOR APE EQUP-FILE 
CATEGO~Y FOR ~RE EQUP-FILE 
DATE-ACQUIFED FO A~EA EQUP-FILE 
SERIAL-NO FOR AR A ouk-FILE 
P-0-NO-P FOR ARE PUR-FIL':: 
SERIAL-NO FOR AR A LEASE-FILE 
P-0-NO-L FCR ARE LEASE-FILE 
SERIAL-NO FOR AR A HAINT-FILE 
P-O-NO-H FOR ARE MAINT-FILE 
LEASE-KEY FOR A~ A PAST-LEASE-FILE 
MAINT-KEY FOR AR A DAST-MAINT-FILE 
SERIAL-NO FOR AR A PR-LOC-FILE 
BLD-ROOH FOR ARE PR-LOC-FILE 
PAST-LOC-KEY FOR AREA PT-LOC-FILE 
FAILURE-KEY FOR AREA FAILURE-FILE 
RECORD MAPPING IS NOT NEEDED FOR REALM -
RECORD MAPPING IS NOT NEEO~D FOR REALM 
RECORD HAPPING IS NOT NEEDED FOR REALM 
RECORD HAPPING IS NOT NEECED FOR REALM 
RECORD MAPPING IS NOT NEECED FOR REALM 
RECORD HAPPING IS NOT NEEDED FOR REALM 
RECORD HAPPING IS NOT NEEDED FOR REALM 
RECORD HAPPING IS NOT NEEDED FOR REALM 
RECORD MAPPING IS NOT NEECED FOR REALM 

EQUP-FILE 
PUR-FILE 
LEASE-FILE 
MA !NT-FILE 
PAST-LEASE-FILE 
PAST-HAINT-FILE 

· PR-LOC-FILE 
PT-LOC-FIL'::: 
FA !LURE-FILE 

0 AGE 0003 

•• ORDINAL 6 
H OPI)INAL 7 
•• QPDTNt:L ~ 
•• O~IJINAL g 
•~ HIT~IN PR-LOC-
•• OC!JINAL 1 
•• OCIJINAL 2 
•• ORDINAL 1 
~• OR'JINAL 4 

•• WITHIN Pi-LOC-
•~ ORDINAL 1 
•• OPDINAL ., 
•• ORDINAL 3 
•• OPDINAL 4 
•• O'<DINAL 5 
•~ ORDINAL 0 

•• WITHIN FAILUR: 
•• ORDINAL 
•~ QPOINAL 
n OR')I NAL 
•• OR!J!NAL 
•• O~DINAL 
•• ORDINAL 

<.11 m 

1 
:> 
3 
4 
5 
6 



C~EATSB 

RELATION 001 

q::LATION 002 

R':UlTION 003 

qELATICN 00:. 

R':LATI ON 0 0 3 

R.i:LATION oo:, 

RELATION 007 

RELATION 008 

00147 
0 c 148 
00 1;.g 
0 0 1 so 
0 0 151 
0 0 152 
0 G 153 
0 0 154 
0 0 1'05 
c c 156 
0 0 157 
0 0 158 
0 c 159 
0 0 1!00 
00 Hi 
0 0 152 
00163 
00154 
0 0 165 .......... 
............. 

DOL COMPLETE, 

CP TIME USED= 

• SOURCE LISTING • DOL 2.1 (78136) - 460 

RELATION DIVISION, 

RN IS EQUIPMENT-PURCHASED. 

RN IS E~UIPHENT-LEASEO, 

RN IS EQUIPMENT-MAINTENANCE. 

RN IS EQUIPMENT-CURRENT-LOCATlON. 

RN IS EQUIPMENT-FAILURE-HISTORY. 

RN IS MAINTENANCE-OF-EQUIPMENT. 

RN IS MAINTENANCE-OF-PURC~ASEO-EQP. 

RN IS MAI~TENANCE-OF-LEASED-EQP. 

END OF SUB-SCHEMA SOURCE INPUT 

FELATION STATISTICS ••••• 
EQUIPM':NT-PURCHASEO TRAVERSES AREA - E~UP-FILE 

AREA - PUR-FILE 
EQUIPM':NT-LEASED TRAVERSES AREA - EQUP-FILE 

AREA - LEASE-FILE 
EQUIPMENT-rAINTENANCE TRAVERSES AREA - EQUP-FILE 

A~EA - ~AINT-FILE 
EQUIPMENT-CURRENT-LOCATION TRAVERSES AREA - EQU 0 -FILE 

AREA - PR-LOC-FILE 
EQUIPMENT-FAILURE-HISTORY TRAVERSES AREA - EQUP-FILE 

AREA - FAILURE-FILE 
MAINTENANCE-OF-EQUIPMENT TRAVERSES AREA - MAINT-FILE 

AREA - EQUP-FILE 
MAINTENANCE-OF-PURCHASEC-EQP TRAVERSES AREA - MAINT-FILE 

AREA - PUR-FILE 
MAINTENANCE-OF-LEASEO-EQP TRAVERSES AREA - MAINT-FILE 

AREA - LEASE-FILE 

BEGIN SUB-SCHEMA FILE MAINTENANCE 

END OF FILE MAINTENANCE 
0540008 CM ~SED. 

1. 63 5 SECONDS 

0 DIAGNOSTICS. 

78/11/29. 19,4~.14. PAGE 0004 

U1 -----------w 



APPENDIX B Sample of Printed Reports 

60 



E1UI~ME~T RECORD 

CAT:CSJ"l' :JAT4 "·~Jc:::~snH; ::')u IP<'1.Etn 

tL:=>:,..:T'1f.:'lf ACS 

s~,U.\ l o:J HJ~EL-·~J 

u u .. (} oSl2 

u l 1 u ?g5-l 

C213 3551-1 

U35:J 56:2 

062~ 512-1 

10 5:.. 6~1'+ 

1:31) 6~14 

m:scurrroN 

CONTRlll CRT Cl!S"LAY PU'!C!Jt,s:: AND MAHHENA'lC2: 
INCLUD::o IN 1t51 

PRI~T CrlAI~ 1512-PRINTERI 

LINE "RINTE~ ~O~TROLL2:R (512-PRINTER.I 

COhTROL CRT O!SPLAY PU~CHASE ANO MAINTENANCe INCLU 
ED I~ 1130 

LINO: PR.I'H::R 

CDC-&•00 C0~ 0UTER 

COC-&~OJ COMPUTER 

o~ r;.r 1 

oED~~T O~T~ 11S~PT 7~ 

"UP~'lAS:: COST LEASE: ~~)ST .~A ItH[,IA'ICE 

•1;5, 553.00 t50,Q0/ 0 '1 

t77,777,0Q ~777, OJ/P:1 

t&F,,S66.00 t600,08/;:>M 

~ q'jq, 9'1'1. 00 t5, OOJ. OJ/;:>M 

tA, sa~. 3A~.oo t~,SQO.OOI"~ 

0"'1 



DliG :"-'/r) 

E0UIP~~NT FAILURE R~PO~f ~~O~PT JAT~ 11 S~OT 7~ 

CAT~G)~Y OATA PROCESSING ~~~IPMC~T 

V~NDO~ I:l'1 

3i:"!AL-:J:J 0626 

i)ATE-4C)Ul'<i::Q 1975/12/ll 

t~'-l'II'"Etlf rJC:)C~IDfiOtl LitE .~~!NT[". 

FA I L'J c!C: -'1 0 FAIL'J~E-iJ•\ TC: RC:DAIR-DAT? FAILtiR:C-JICSCRIPT lOll ·--------- ------------ ----------- ----------------------------------------
1 1'J7ot01121 l'l 70/01/Zq ilR•J<:C:'I ~ELT 

2 1'17')/ 0 2111 1'!lot02125 'i~CftAIHCAL flREAKDOwN 

117710212& 1 g 7710 1/12 tlROKt::N !lELT 

.. 1 'l 7710 s /l q 1'l7710'3/21 'WOKEN llrL r 

5 1973/08/lU 1'176/0R/12 •ll~OKC:I'I fiELT 

::, 1'l7R/OR/15 1'1 tRIO 'l/12 'lROKCJI !JELT 

0"1 
N 



P~ESENT LOCATION •ECO~D 

-----------------------

IT':H MODoL-NO SERIAL-NO IPACS-ID --------- ------------ ---------
1 012QOA CR-1 

2 CR-2 

3 OH3330 CR-3 

I. PC3225 c~-4 

5 5512 0049 

E> 3 93-1 Oi'lO 

7 3551-1 J213 

8 5E:12 0355 
q 512-1 OE>26 

10 H5 

11 ""1" 1051 

12 5~1~ 1130 

13 G 77-C 3 123 457 

14 123467 

15 001 167168 

16 GoO 1'l82-04770 81 

17 733KSR 2345 55 

1R 725 2345 se; 
19 733ASR 2567 63 

PR2:SENT- LOCATION 
----------------

SSC-132 

SSC-274 

SSC-132A 

SSC-132A 

SSC-132A 

SSC-132A 

SSC-132A 

SSC-132 A 

G s- 20 4 

SSC-132 

SSC-132 

SSC-132A 

SSC-132A 

SSC-132A 

GH-229 

G s- zo 4 

G s- 20 4 

G s- 20 4 

KTH-132 8 

PAGE 1 --------
PEPORT DATE 29 NOV 76 

----------------------

STATUS 

ACTIVE 

ACTIVE 

ACTIVE 

INACTIVE 

ACTIVE 

.ACTIVE 

ACTIVE 

ACTIVE 

ACTIVE 

ACTIVE 

ACTIVE 

ACTIVE 

ACTIVE 

ACTIVE 

ACTIVE 

ACTIV<: 

ACTIVE 

ACTIVE 

INACTIVE 

"' w 



PUFCHASE REPORT FOR ALL DEPARTMENT 

D~DA<;tTMENT TOTAL PURCHASE CCST 

ACS U0,14E,661.00 

IPS $7,108.00 

OTH:::R $1,443.00 

TCS $20,226.00 

TOTAL PU~CHASE-CDST FO~ ALL O~PARTMENTS $10,175,440.00 

PAGE 1 

REPORT DATE 29 NOV 78 

0) 
..j:::. 



;:fliJI C!1i:IH PIJ».C•tASE ~i:PJRT f:"QO A VE1111R 

v,~ 'I lei ~ I iltl 

r r c: ~' ';C:i!IAL tlO Di:oC'liPf!Ot4 

1 01 l J ?~PH CHA Ill ( 512-r>P Ulf[Q) 

2 C2l.3 LI~~ PRI~TE~ CO~TROLLER (31~-PP[~TEP) 

J,·, 26 LPE PRINTER 

l ,, 716 ~ Fit! SELECTIVE TY"EWRITER ( S. HOUS IEN) 

1231637.3 I.l~ SELi:CfiV~ TY"EWUE~ (L,GIRARD) 

TJT,1L CCST OF i:'1LJIP,'ENT DIJoCHASEO FR0'1 I'l" 

rtt..,..,f 

:>c:o0or r;~rr 1 1 ~= Jf 7 B 

PlHC:H4SE C13f 

-t:3,S5S.OO 

H7,777.00 

~;;r,,6f>S.OO 

t777.00 

~G~:;.oo 

~151,4~1.00 

"' CJ1 



i.J~"A":T~-::NT ACS 

I T[_ '1 3c~,)IAL tSJ 

C".-2 

2 )J ~ 'l 

3 J 1 10 

.. 0213 

? J l:i 3 

6 a~ z.; 

0 ~:; 

~ 10 31 

1130 

fl~PARHENTAL EIJUI<>~1i':~H PURCHASE RE"'l'1T 

Of:SCRIPTirm 

~I5C. SPARE PART; FOR fl1200A 

CONT~OL CRT DISPLAY PURCIIASE AND HAINTENAN~E 
IIIC:LIJ De 0 IN 1151 

~RINT CHAIN (512-<>~INT~RI 

LINE PRIHT~R CONTROLLER (512-PRINTCRI 

CO>H~OL CRT DI'iPLAY PURCHASE AfJO ~U~JTENANC:O I'/CLU 
c:-J n U.3o 
l Pit PRtrHE:R 

~C::/SrJN LEHilE f! U/C~E H:':NTA L PL CHER 

C-1C-6<t0 0 CO>fPlJTE~ 

CflC-6•00 CO~PUTEP 

TJTAL C03T OF E1U[PHENT PU~C4A;EQ FOR ACS 

n,'\r.r 

RE:PORT 'lATE 11 s;:or 7~ 

PURCHASE CJST 

$7,777,00 

tO, 0 0 

1:5,555,00 

t.77, 777.00 

"'o. on 

~66,~6F,.OO 

,gq, qqq, a o 

t19'J,qqq,oo 

~A,~~~. '1~~. ao 

t10.14'>,561.00 

0"'1 
0"'1 



--~ -----·:·----------------, -)-~·,------- --

------------------------------------------------------------------------------------------------pA-~NO--r---

LOCATION REPORT OF TERMINALS REPORT DATE 8 SEPT 78 

---I PACS-ID ___ SE"RUL-=N:r---cn-c·;rrroN OESCRI PTI ON 

-------- ------------ ---------- -------------------------------------------------------------------------------------------------· 
63 2 5&7 KTH-1328- DATA TERMINAL WITH REI'OTE DEVICE- CONTROL --

61 ?321J S5C-131~A ____ ~DA~T~A~TuE~R~Mli~N~A~L~--------------------------------------------------------------------------------

&2 s 3 915 KTH-1328 DATA TERMINAL 
···----~--------·--~--~ ---- __ .. ___ - -----~ 

60 :; 9 811 SSC-131A PORTABLE TE~MINAL 

--59 ---3'9 812 S~C~rr---l''"occRrrt""A"Brrl-.,c,--,T""E""R'..,"'"n----------------------------------------------

58 s 7 892 GS-204 SILENT 700 TEXAS INSTRlJ._ 

57 57891 G:>-20;,; SILENT 700 TEXAS INSTRlJ. 

5& 2 3'<& GS-20'< PORTABLE TERMINAL liD NO &81 

55 2 3'+5 GS-204-- .. DATA--TE:RM-INAV- ~~-------~-~--- ..... -------- --

------------------------------------,--------,---------------------'------

O'l ....... 



-~~~~~~~~~-~~~~~~-~~~-~~~~~~~~-~~2~~-~~-~~~~2~ 
Vc:IJcH lc11SCI/ LE~ti:OQ 

rrc:·1-·u MOD::L -~lO SeRIAL IJQ D:CSC't IPT I1N 

~ 012J J4 CR-1 VERSATeC ~AfRIX P~II/T~R- 0LOTTER 

2 CQ:- 2 11 JSC. SPA~E ?ARTS FOR D1200A 

.> OR5 B':NSON L:: HN:::R INC~C:'IENT AL PLQTTE~ 

PAl, o 1 

RE"ORT OATE S!PT~~)E~ 11 117~ 

ou~CHA5i: :;osr 

~~. ~~R. QQ 

$7,777.0) 

&'l'l,'JJq.QJ 

0'\ 
co 



TIPDA Tt;.RE PORT ·7 a/ 0 9/ il Dd r.E 

SERIAL-NO VENDOR DEn . IPACS-IO Monr::L-NO CATEGORY DATE-ACQUIRED ACTIO'-/ TAKE'I 

32132" 19M ACS A-12 5-912 2 1977/12/12 AOGEb--,.0-EOUP;.F-IlE 

2345 . TEXAS I~STRUMENTS TCS ....... 55 ...... 7 ....... 3 3 K S R .. _ __ __ __ .. 3 .... 1977/12!12 ADDED TO EQUP-FILE 

2346 TEXAS INSTRUMENTS TCS 56 725 3 1'l77/12f12 ADDED TO EQUP-FILE 

578'!1 TEXAS INSTRUMENTS TCS 57 725 3 1977112112 ADDED TO EDUP-FILE 

57892 TEXAS I'lSTRUMENTS TCS 58 
7 2 5 .. ···- ., ----- ........ 3 1977/12!12 ADDEO TO EOUP-FILE 

- EXA S_IJ:j_S.TRUH;:;;NT s __ 59~12 __________ ~ res 59 735 3 197~/0U12 AI)J:)J~.!Ll.Q_EO_U"-.F:ILE _____ _ 

59811 TEXAS INSTRUMENTS TCS 60 735 3 197 8/08/12 ADDEO TO EOUP-FILE 

5 8213 WESTING HOUSE IPS 61 W1620 3 1976/11/12 ADDED TO EOUP-FILE 

- -- 5 Ifill ;- OHRON IPS 62 8025 3 1<~7 S/11!13 ll'i5tiEOTO-t(liJI'i.:r:: ILE 

2567 TEXAS INSTRUMENTS. ____ ..... T CS ·----·-·--··--63 .... ---·-----· _.] 33A SR 3 ---------- .1977112112 ...... ACDEO TO EQUP-FILE 

>---------- ------------------

1 

0'\ 
\.0 



U.POATE -I?E PORT ·,, 7~/0'l/1D- -PAGE 2 

FILE EQUP-FILE RECORD KEY CR-~ 

____ _ F IEL.D--.li.ENDC Ef.DRL..R.El'L.Ac.E.M<"NI IE..XA.S._ll.5..IRJ..tl(DJ_l_T ___________________ ~--

AFTER REPLACF.ME~T TEXAS INSTRUHE~TS 

FILE EQUP-FILE RECORD ~EY CR-~ 

__ F.I£L.O. __ \I£NOC £1'__QR£_R£...0 LAC.£11FNT TEXA.S._lliS.I~ll.M£lJ.L.. ___________________ _ 

AFTER REPLACE~ENT TEXAS INSTRUHE~TS 

FILE EQUP-FILE RECORD KEY 23~5 

_f_I£LJ)_____J_f'ACS- JD EE.EllRE__'<£ELACL'iENI._____S _________________ _ 

AFTER REPLACEME~T 55 

FILE EQUP-FILE •eCORD KEY 23~5 

_____ FIELD-M.OO.::L-~0 EFFORF <>"PLAC..EJi<"NT 1.3 .. '<5-"'P-------------------------------
AFTFR REPLACE~ENT 733KSR 

FILE E'lUP-FILE RSCORD KEY 23~5 

- .. FIELD-DESCRI.!'.TIO.N- .£.ED.R£.___R£_P.L.A.C.E . .'!£.N.L.. __________________________ ~ 

AFTER REPLACE~£~! DATA TERMINAL 

FILE EQlJP-FI L!:: RECORI;l KEY 23~15 

_f:_I£.L.U-..0£S.CRLQJJO N-1 PEFQP..E-.EU:.!'L.A.C£M.E.N..LT ___________________________________ _ 

AFTER REPLACE~E~T PORTABLE TERMINAL tiD NO oRl 

FILE E~U 0-FILE RECORTJ KEY 571l'l1 

. --- F IELO --- OC:S C FIP.UO N"'-1-- "E.DRE...P..Ef'L;IICE.H£NI ------------------------------

AFTER REPLACE~E~T SILENT 700 TEXAS INSTRU. 

-...,J 
0 



ui>offf:.:RE:-i>-oi'ir 7~/Qq/fO-- PAGE-- 3 

SE~IAL·NO PURCHASE- COST ACCOUNT-NO P-0-NO•P CURRENT,:.REPLACEHENT-COST --------·-·· ACT!CN TAKEN 

------------ ------------- ---------- -------- ------------------------ ------------------------------
t67i&i $777.00 01 345676 $777,00 ADDEO TO PUP--FILE 

------------·-·· 

2345 u, 5 J o. o a ________ ,_ ______ o 4 32%78 --·-·- ------------- _ $1,500,00 -----------------···-ADDEO TO PUR-~'"ILE 

2346 u,5so.on 04 3296711 U,550.00 ADDED TO PUR-FILF 

57891 u.sc.o.oo 04 329678 111,540.00 ADDED TO PUR-FILE 

57692 $1,600.00 04 -- ----- --32967S ---- ---------- ------ i 1. 6 0 0. 0 0 --·· --------------AD'lEIJ TO PU'I-FTLE 

__ ---.5_9812 :£1,650,00 .04 ~21t125 :t1,&5D,OD A00"0 TO PlJO-FJLE_ 

59811 :t1,7oo.oo 04 324125 tt,700. 00 ADDEO TO PUR-FILE 
------ • '1'' . ·-~-~ ....... ·-·-·---·· ............... -· --- ·--

511213 $1,750.00 04 31\5123 !1,750.00 ADDED TO PUP-FILE 

---58915 $2,000.00 04 38717'! ~2,000.00 ADDEO TO PUR-FILE 
-- ----·- --~--

2557 ti,BOO.Oll -- 04 --- --- ~24125 ----. --· ------------ S1 ,800. 00 ·- ---·- ___ ADDEO TO PUR-FILE 

---------··-·-·· 

-.....! 



UPDATE-REPORT 76/09/07 PAGE 4 
------------------

SER I AL-110 DATE-IN DATE-OUT IJLO-RCOM STATUS ACTIO h TAl< EN 

2345 1977/12112 GS-204 ACTIVE ADDED TO PR-LOC-FILE 

234& 1977/12112 ·····-·----.GS-2 04-----···---.-.-. .ACTIVE .......... ------·--·A ODED .TO. P R-LOC-FILE--------··---·----··········--····--·--···----··-··-· 

578'!1 1977112112 GS-204 ACTIVE ADDEO TO PR-LOC-FILE 

5 9892 1977/12112 GS-204 ACTIVE ADDEO TO PR-LOC-FILE 

59812 1978/08/12 SSC-1314 ACTIV{·------····---·-------··· ADDEO TO PR-LOC-FILE··---······- -·--·-·-- ···-·-----·------------

- 59811-------1-'Hll./08/1 C,.UU ACTI\1 .OOE-0-l.a..P..Si."-I.OC"-E~l.-lo.------------------

58213 197&/11/12 SSC-1314 ACTIVE ADDED TO PR-LOC-FILE 

58'!15 1975/11/13 KTH-132B ACTIVE ADDEO TO PR-LOC-FILE 

25&7 ·1977112112 t<TH-1328 INACTIVE ADDEO TO PR-LOC-FILE 

123457 19 7710 3/12 -1 '178/01112·-·· GS-~04-----·-------·---ACTIVE- .. --·--·-··--·----·-----TRANSFFERE 0 .To PT- LOC-FILE------__:--------·---·-·-.. 

123457 1977/113/12 G'S-204 ACTIVE DELETED FROM P~-LOC-FILE 

123457 1978/Q1/12 SSC-132A ACTIVE ADDEO TO PR-LOC-FILE 

-------------------

' . . 
• " - '" < -. "' - ...... ~ ..... +-.,. .. - ~ o • ~ ~ " "' ...... ,1 ... "' .o. A /t ,. ... ,. .. I. '1,, .. "' " .. " • .. ~ o " ., ~ A "" .. • ... ,., ,. o. ,_.. • _ ~,. .. --

'-.1 
N 



------------------1JPh.fr~--RE 00R ·,, 7~/C'l/11 PAGE 

SERIAL-NO COUNT FAILURE-DATE RE"AIR-CATE FAILURE-DESCRIPTION ACT!O"J TAKEN 

0626 ________ 0il--19f87ifeit5 19787jjqf12'\ROKEN ~ELT A-OtiEtfTO-FA![UPC:-FILE:--

.. 

'-1 
w 



E:XtE: P T toN --i>EPO P,...-----,,-,-~--'------- --76/09/10 ~--· 

!JAn RECORD ERROR Mi':SSAGES 

,flJ-RtCORD- ·ca~TAH:S SPECI.,-IEIJ KEY 1~ 3 32132 5----sol-LIN~-i'iRINfEP.·----------------------------------. 

312321325 

4A312346 7 

">112345 

---6112-346 

611578'!1 

o11578n 

6115'1812 

6115-9811 

1)1158213 

61158'115 

1;112567 

---612s'l~n 

6131231t57 

NO RECCRD CO~TATNS SPECIFIED KEY 

197811210000170000901042154 ERDO~ I~ FIELD COOo 

r;S-204 19771212 
GS -2 0_4 ___ 1_9_tn 21 2 

GS-204 1'!771212 

GS-204 19771212 

SSC-131A 1 'l780 ~12 

SSC-131A 19MOA12 

SS C-131 A 1'!761112 

KTH-1321 19751113 

KTH-1328 19771212 

SSC-1324 19780112 

ACTIVE RECORD W~ITTEN HAS OUPLICATE KEY 

ACTIVE lrECO~lJW~TTiEiCHA$- ouot:. IC AT~ KEY 

ACTIVE RECORD WRITTEN HAS DUPLICATE KEY 

ACTIVE 
--··-··-~·~···---~~- __ ., ___ ,. --· RECO'D WRITTEN HAS DUPLICATE KEY 

ACTIVE RECORD W~ITTEN HAS DUPLICATE KEY 

;:-------------------------"l':Coi<U-iflf! TTt:NHAS-0 UI>L IC AT".: KEY __ _ ACr-tVE 

ACTIVE 

ACTIVE 

INACTIVE 

ACTIVE 

RECORD WRITTEN HAS DUPLICATE KEY 

qECORD WRITTEN HAS DUDLICATE KEY 

RECORD WRITTEN HAS OUDLICATE KEY 

NO-RECCq-0--C-tlNtAfNS-SPECIF !ED- KEY 

RECORD WRITTEN HAS DUPLICATE KEY 

..... 

-.....J 
+::-



APPENDIX C 

The following figure includes major database management features and 
it presents the total DMS-170 system. [l] · 

Log Processor 

DOL CDCS 

COBOL 

Query 
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Multiple 
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Processor 
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Manager 
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The DMS-170 processing environment. [1] 
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