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ABSTRACT 

In many organizations, the working activities of 

individuals are accounted for on the basis of projects to 

which they are assigned. Usually all such information 

and the descriptions of the projects are recorded manually 

during the advancement of each project. This primitive 

procedure is not efficient to maintain information for 

enabling ongoing project control and analysis of the 

allocation of personnel resources. Hence there is a need 

for a computerized system. Such a system has been design­

ed and partly implemented by employing the CDC DMS-170 

Database Management System using COBOL as the host 

language. 
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CHAPTER I 

INTRODUCTION 

In many organizations, the activities of individuals 

within certain departmental groupings are identified with 

various projects for which the department is responsible. 

A project is a time limited activity with the objective 

of producing a specified product. The specifications for 

the product are normally provided by the end-user who 

shall be referred to as the Customer. The Customer is 

obviously interested in the time and cost estimates for 

producing the product, the progress of the project at 

various stages and the actual time and cost of the project. 

Others that also have a need to monitor the progress of 

the project are the members of the project team, which 

may consist of several professional Staff and a Project 

Leader or may be a single individual for a small project. 

Also interested in the progress and performance of the 

project is the professional Staff Manager. 

Thus the system designed must be able to meet the 

information requirements of the Customer, the Manager, the 

Project Leader and. the team members. In many cases, 

records of such activity are maintained by manual proce­

dures. As is the case with many manual systems, the 

information about the projects• advancement may lack the 
l 



2 


qualities of completeness and timeliness, and be insufficient 

to judge the success of the project and the performance 

of the individuals who had participated. 

·With the invention of computer hardware and sophis­

ticated software, most manual procedural systems can be 

automated. A computerized system not only oromises the 

role of efficiency. and flexibility in handling the large 

amount of information on individual projects, but also 

permits the accurate recording of work activities of indi­

vidual Staff on different ongoing projects. 

1. l Statement of Problem 

A computerized system is certainly a solution in 

handling the large amounts of data. The proposed system 

should be capable of maintaining all the information con­

cerning current and past projects. It should also be able 

to record time commitments of the Staff on various projects. 

Hopefully, it should be a flexible system which is market­

able and could be employed by various departments or orga­

nizations without the need of adaptation to program soft­

ware. 

1 .2 Objectives of the System 

Since the end product is going to be a flexible, 

computerized system which will serve differing user groups; 

the objectives of the system are as follows: 
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(a) Maintain information concerning all ongoing and 

completed projects. 

(b) Facilitate the addition of new or revised project 

definitions. 

(c) Record the addition of Staff and their commitments 

to various projects. 

(d) Identify the Customers of each project and the 

category of service to which it belongs. 

(e) Enable the retrieval in batch or interactive mode 

of project information serving various needs, such 

as project control and reporting, personnel and 

service analysis, miscellaneous queries, etc. 

(f) Allow the addition and expansion of future applica­

tions based on the existing or enhanced database. 

1.3 Justification of the System 

In viewing the requirements, two development approa­

ches are available; namely a computerized system based on 

file processing, or a system employing a database manage­

ment system. The advantages of a database approach are: 

(a) Physical data independence, that is, any changes 

made to the physical organization of the data or 

to the hardware will only involve changes to the 

database software and not to the application 

programs. 

(b) Logical data independence - As new fields or new 
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relations are added to the existing database, the 

existing application programs should not be 

affected. 

(c) Hence more flexibility in designing new reports. 

(d) Capability of adding future applications. 

(e) A tightly controlled updating procedure. 

(f) Range and value checkings of individual fields done 

automatically. 

Perhaps, the only disadvantage is the overhead of 

the database software which requires more central memory 

and normally a longer retrieval time. But the introduction 

of the virtual machine with high performance central pro­

cessing unit would overcome these worries as far as 

memory is concerned. 

With all the advantages of using database software 

over a file system, it has been chosen to develop the 

proposed system, namely, Project Information System. 

1.4 Database Facilities 

The available DBMS software is the DMS-170 Data 

Management System (fig. l .1 ), which is supplied by Control 

Data Corporation [8]. The software package consists of 

a Data Description Language (DDL), a Data Manipulation 

Language which is an extension of COBOL, a query language 

called QUERY/UPDATE, Cyber Database Control System (CDCS) 

and Cyber Record Manager (CRM). 
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DDL is used to describe the overall design of the 

database, its structure and the relationships between all 

data items. Each database is defined by a Schema, which 

describes the internal structure of the entire database 

in detail and its storage formats, data access methods 

and modification contraints. The database descriptions 

employed by QUERY/UPDATE users and application programs 

are called Subschemas. They need to describe only the 

portions of the database required for the specific applica­

tion program. The database could be viewed in more than 

one way by employing different subschemas. 

Through QUERY/UPDATE or COBOL programs, the inform­

ation in the database could be updated or the data could 

be organized into relations derived from joined files, 

searching for particular records for the structuring of 

complex reports. In fact, the database creation, interro­

gation and updating are carried out by CDCS. It acts as 

a software monitor and data controller which also protects 

data integrity and ensures file security. The execution 

of input or output operations is handled by another module 

called CRM. It supports various file processing capabilities. 

The available file organizations are sequential, indexed 

sequential, direct access, actual key and word addressable. 

With this facility, a relational database could be 

implemented easily. 



6 

DDL 

COBOL ~----~DIRECTORY 

CDCS CRM 

QUERY 

UPDATE 


DATA 


FIG. 1.1 DMS-170 DATA MANAGEMENT SYSTEM 




CHAPTER 2 


SYSTEM ANALYSIS AND DESIGN 

There are many tools in analysing and designing a 

computer system. Some of these methods have been employed 

in developing the system, for example, facts gathering, 

interviewing the potential users, investi~ating the pro­

blems, standard flowcharting and studying a similar exist­

ing system, etc. The analysis procedures and results are 

summarized in the following paragraphs. 

2.1 Investigation of Problem 

Before the system can be designed, some consideration 

has to be made of the following areas. 

2.1.l Some definition on the Users of the System. 

First we give some thoughts on the potential users 

of the system and attempt to define their roles and responsi­

bilities with respect to the system. 

A Customer is anybody who is interested in certain 

projects but is not involved in the development work. This 

person could be the one who proposed the project. He can 

be uniquely identified by the Customer Code. The Customer Code is 

assigned by the department which is responsible for the 

maintenance of the Project Information System. Although 

he is not generating any input to the System, he is inte­

7 
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rested in knowing the status, progress and description 

of the projects in his area. 

A Staff is a person who participates in the develop­

ment of the projects. Each Staff is uniquely identified 

by his Staff-ID. He is committed to report weekly time 

to the system, as allocated to individual projects that 

he works on. A weekly staff activity report is dispatched 

to him afterwards. 

A Project Leader is classified as a Staff who has 

the decision power to make technical changes to the projects 

that he is controlling. He is also required to report his 

time on various projects as well as the updating of pro­

ject information. 

A rroject Manager is a particular Staff who has the 

right to authorize projects. He is also responsible for 

defining new projects, revising the estimates on the old 

ones, and updating all project information in the database. 

Both the Project Leader and Manager will obtain 

reports to indicate the progress of the projects. 

2.1.2 Calendar to Be Used i~ th~ System 

For any computer system which deals with time periods, 

there is always a problem in determining the Calendar to 

be followed. The Gregorian Calandar is normally used, but 

it is an irregular method of keeping track of time. We 

have some odd figures of three hundred and sixty-five days 
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in a year or three hundred and sixty-six days in a Leap 

Year. Each month consists of a different number of days 

and either four or five complete weeks in a month. 

Some organizations have followed an Operating Calen­

dar. An Operating Year begins on Monday of the first week 

which has four or more days in the Gregorian Calendar Year. 

Every month will consist of four Operating Weeks with 

exceptions of January, April, July and October. And there 

may be four or five weeks in December depending on the 

Year. 

Although the second method is a more systematic 

approach, it is not readily acceptable by the human being 

who has been using the Gregorian Calendar throughout his 

life. A man-machine communication problem may easily 

arise. 

Besides this, there is also a problem in defining 

the first day of the week. According to the Bible, the 

first day is Monday. But in Western custom, Sunday is 

the first day of the week. This will not make too much 

of a difference to the accumulated weekly subtotals if 

Sunday is a day of rest from the project concerned. The 

result will definitely be incorrect if the Staff has to 

report overtime on Sunday's work. 

2.1.3 	Time Unit 

In normal life, people use hours or minutes as a 
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unit to record time. For the purpose of accounting, 

budgeting, and estimating the costs on the project, it 

is too tedious to use this time unit. Another time unit 

is us~d, called a manday, which has been widely used in 

the business world. A manday is usually equivalent to 

seven hours of -time period, but its definition is vaguely 

stated. The designed system should be flexible to use 

different manday to hour conversion factors, according 

to the interpretation required by the user. Although 

data will be stored as mandays, many users may wish to 

report time, as input to the system, in hours, and this 

should be allowed. 

2.1.4 	Synchronitati~n of Weekly Ti~e Reporting Inputs 

and Outputs 

For any computer system, if there are many users 

who are contributing inputs, a procedure has to be followed 

to collect and submit the inputs. An efficient way is to 

report time interactively via terminal. This method is 

only possible if every user can easily access a terminal 

and the terminal system is a reliable one. Another 

method is by submitting source documents to a central 

location before the batch run. The punctual arrival of 

the source documents is a key factor. 

Other than this consideration, the system should 

also be able to deal with late arrivals and error recovery 
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with incorrect inputs. 

The dispatching of reports back to the user should 

be soon after the run. Any subsequent chcnges can be fed 

back in the next run. 

2.1.5 Maintainability of the System 

The maintainability of the system refers to the 

ability of modifying the data in the database, the exist­

ing programs and program documentation of the system. 

Since database facilities have been employed, all 

fields and records in the database can be easily accessed 

and updated. The database approach also enables non-redun­

dancies of data. 

If all programs are written in a structured manner 

and each program is associated with a set of proper docu­

-mentation, the end product can be easily maintained, 

and any chang~s should follow the same principles in 

programming and do~umenting. 

2.1.6 Query Reporting Considerations 

Basically, there are six forms of simple query 

relating to entities, E, attributes, A, and their attri­

bute values, V. [10] 

type 	1: A(E) =? This simply requests the value 

of an attribute with a given entity 

type 2: A(?); V This is an inverted file inquiry. 
< 
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It requests the entity E for a given 

attribute A equal to V~ not V~ greater or les~ than v.. 
type 3: ?(E) ~ V It requests the attributes of 

< 
entity E have value V~ not V, greater or less than V .. 

type 4: ?(E) = ? requests the values of all 

attribute of entity E 

type 5: A(?) = ? requests the value of attribute 

A for all entities 

type 6: ? ( ? ) -f v It requests a11 attribute of 
>
< 

all entities having a value V~ not V, greater or less 
than V. 

In our database, the number of attributes and entities 

are large, it is impossible to allow queries with all dif­

ferent kind of combination. In our situation, type 1 and 

type 2 can be employed extensively. Type 3 is not necessary. 

Type 4 should be used to get a detailed listing of a given 

entity. Type 5 may generate too much output. Type 6 is 

required for a selective listing. One effective method to 

simplify query reporting is to limit the number of attri­

butes. In our cases, the following attributes are of signi­

ficance: time period, Staff-ID, Service account, key-words 

of projects, project number, Customer code. 

2.2 Facts Gathering 

The current trend of system analysis is to interview 

the potential users of the system. Some meetings have 

been arranged during the early development of this project. 
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Their ideas are valuable and have been implemented in the 

system design. 

Besides this, an old system, which was used by the 

McMaster Computing Center, has been studied throughly. 

Some of the ingenious ideas from that file system have 

been used as the guidance of the new design. 

2.3 Sy~tem Configuration. 

The proposed system is to be implemented using the 

CDC6400 computer system. The required software is the 

DMS-170 system which includes or interfaces with the 

following modules: the COBOL 5 .compiler, the Data Des­

cription Language compiler, the Cyber Record Manager, the 

Cyber Database Control System and Sort/Merge programs. 

Some direct access storage is also required for the data­

base files. At least one terminal should be easily accessi­

ble for running query reporting and online updating pro­

grams. 

2.4 Sy~tem Narrative. 

The general design of the Project Information System 

consists of three basic functional modules. Appendix A 

contains the system design overview. These three sections 

are Time Reporting, System Information Updating and Pro­

ject Status. 
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2.4.1 Time Reporting 

This part of the system is dedicated to the maintain­

ing of staff activities on individual projects. Every 

week,· each Staff is committed to report his time on a 

project basis. The input can be submitted through a 

terminal or on transaction source documents which will be 

collected and input to the system eventually via batch· 

processing. One can only report his activities during 

the current week. Any correction or late coming transac­

tions should be forwarded to the Project Manager who can 

make appropriate modification by submitting inputs to the 

System Information Updating Module. 

2.4.l.l Ti~~ Reporting via Terminal 

The program which accepts input via terminals is 

designed to run in a conversational mode. After each 

line of output, the program will prompt for the input. 

Each line of input is validated as being compatible with 

the information stored in the database. Any irregularity 

will cause the rejection of the input line and the print­

ing of an appropriate message. 

The following is an example of the input session:­

Date: 1978-06-30 

TIME REPORTING SESSION BEGINS 

INPUT STAFF-ID 

? 7726030 



15 

WOULD YOU LIKE TO ADD, DELETE OR CHANGE 

? add 

INPUT PROJECT-NO AND TIME SPEND IN HR 

? 12345, 2.5 

? 45321, 3.75 

ERROR - PROJECT DOES NOT EXIST 

? 45327, 3.75 

? end 

After the word 1 END 1 is submitted, no other informa­

tion can be input. The program will print back all tran­

sactions that one has submitted during the week. The 

following is the example of the output on the terminal. 

DATE: 1978-06-30 

TIME REPORTING TRANSACTION 

PROJECT - NO PROJECT TITLE TIME REPORTED 

12345 KEYPUNCH MACHINE ­

MAINTENANCE 2.5 

45327 OVERHEAD 3.75 

TOTAL 6.25 HRS. 

Any changes to the transactions can be made by 

entering the Time Reporting Session again. It is important 

that all updates can be effective only if the weekly batch 

input program has not been processed. 
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2.4.1.2 W~~klj Ti~e R~portihg Usihg Batch Input 

The batch input program is run weekly to accept the 

transaction file and card inputs that have been accumulated 

throughout the week. The System Parameter record is read 

first in order to determine the begin and end dates of 

the current week, and to signal a year or month change 

during the week. 

The Staff-time record contains information of yearly, 

monthly and weekly time subtotals of each staff on each 

project. Since only a fixed number of subtotals are kept, 

only the most recent subtotals are stored. The numbers of 

yearly, monthly or weekly subtotals to be stored are the 

selected options on the System Parameter Record. The oldest 

weekly subtotal is cycled out so as to free the space for the 

current input. If there is a month or year change during the 

week, the weekly subtotals are rotated once again. Similar 

adjustments are made to the yearly or monthly subtotals' fields. 

After the cycling process is completed, time report­

ing transactions are read, validated and edited. Records 

are updated in random sequence using the Staff-ID and 

project-No as the concatenated key. A rejected transac­

tion report is produced at each run to indicate any unsuc­

cessful time reporting. 

2.4.2 	Syste~ Information Updating 

This part of the system is ruri only when the updating 
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of the database is necessary due to changed circumstances. 

Every record or field in the database can be added, dele­

ted or modified. The changes can be made through a termi­

nal by running a conversational, system-driven program, 

or on transaction source documents which are submitted to 

a batch program. If the amount of updating is large, it 

is advisable to use the batch program. 

2.4.2.1 Record Updating 

A variety of transaction types, ranging from 10 to 

82, have been designated for updating the various fields 

in the database records. Basically, there will be one 

type of add and delete transaction for each kind of re­

cord. Then there may be several corresponding types for 

updating the different data items within the record. 

Before any processing is started, all transactions 

are sorted in sequence of transaction type and action code. 

The individual transaction is then validated and appro­

priate maintenance action taken. For each successful 

updating, an appropriate message appears on the Updating 

Information Report. Any rejected transaction is printed 

on the Updating Error Report. Both reports together give 

a clear view of what happened during the updating run. 

2.4.2.2 	 Terminal Updating 

Small amounts of updating can be made through the 



18 

terminal. In general, the system displays a number of 

questions and prompts the user for a simple answer or to 

choose one from an answer list. The program may ask fur­

ther ~uestions, if necessary, or request the user to sub­

mit the changes. Each qualified update will be made 

immediately before the next update can be entered. Since 

the database is being accessed interactively, other users 

will be locked out from it. The human response is far 

too slow compared to the speed of the computer; hence 

this method of updating may be of limited value. Any 

small urgent change can be made effectively but a large 

volume of updating should employ the batch updating 

program. 

The following is an example of the terminal updating 

session:­

DATE: 1978-06-03 

TERMINAL UPDATING SESSION BEGINS 

INPUT STAFF-ID 

? 7726030 

INPUT RECORD TYPE TO BE MODIFIED 

? Customer 

WOULD YOU LIKE TO ADD, DELETE OR CHANGE 

? add 

INPUT CUSTOMER CODE 

? 12345 
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INPUT CUSTOMER NAME 

? P. Cheung 

INPUT DEPARTMENT 

? Applied Mathematics 

SUCCESSFULLY UPDATED 

WOULD YOU HAVE MORE UPDATES TO THIS RECORD TYPE 

? No 

INPUT RECORD TYPE TO BE UPDATED 

? End 

The program will not generate an updating report, 

other than a message indicating the success or failure 

of the update. In order to find out the status of the 

system, one can employ the Query Reporting programs. 

2.4.3 ~roject Status 

This part of the system is designed to generate 

various kinds of reports or query responses displayed 

on the terminal. 

2.4.3.l We~kly Sy~tem Outputs 

This is a batch job which is processed weekly. The 

weekly reports by Staff and by project are printed. These 

reports reflect the current updating and time reporting 

and they are used by the Staff as feedback from the 

system. 

Other than these reports, the user has an option of 
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requesting either weekly, monthly or yearly end reports. 

These reports give indication of the progress of each pro­

ject and Staff activities over a period of time. 

This program is also capable of deleting old projects 

from the database. Any project, which has been completed 

for a time longer than that for which a history is kept, 

is deleted. A del~tion report is generated for arthive 

purposes whenever a deletion of any project has occurred. 

2.4.3.2 Query Outputs 

This program is run interactively. In general, the 

program prompts for the attributes, entities or their 

corresponding values. The user of the program either 

answers the questions or make a choice from the answer 

list. The report from each query is designed to be very 

concise and simple in content. The following is a list 

of query functions that are most useful. 

(a) 	 List the information of a project - Displaying 

of the title and narrative fields gives a descrip­

tion of the project. The Project Customer, Leader 

and Manager fields identify the persons who are 

responsible for the project. The key-dates field 

indicates the proposed, authorized, target and 

completion dates. 

(b) 	 List projects which fall in certain classification, 

such as projects with same key words or projects 
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with the same prefix of the service account or 

project number. 

(c) List all Staff members who participate in a project. 

(d) ~iven the Staff identification, list all projects 

that the Staff works on. 

(e) List time commitment of Staff on projects. 

(f) List the progress of a particular project. 



CHAPTER 3 

IMPLEMENTATION 

Due to the limited amount of main memory available, 

any COBOL program which requires database facilities is 

not able to execute in the interactive mode. Even batch 

programs are restricted to use not more than 127 K words 

of main memory. Hence the full implementation of the 

designed system is not possible. The Time Reporting via 

Terminal Program and Record Updating via Terminal program 

have been eliminated completely. The Query Reporting 

program is written in a way that it could be submitted 

to batch processing through the terminal. The output 

reports are kept on a file so that they could be viewed 

via the terminal after the completion of a Query Reporting 

run. In this section, a description of the implemented 

system is presented. 

3.1 Schema of the System 

The design of the schema is developed using norma­

lization techniques with some minor modification. The 

schema is not fully non-redundant, since a normalized 

schema requires more independent files and it is impracti­

cal under the current circumstances. The following is the 

pictorial view of the schema. 

22 
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SYS PARM 

HOLIDAY 


STAFF ~ CUSTOMER' 

-~ I~ '" 3 

~ ~ 62 
/_/ 

!'" .............
1 L 5,,,r.;' P~OJECT 
I' 

II\ ~ ~ 

~ ~ PT EXT 
4 

V./ ........
STIME 

Relations: 

1 ­ Time-reporting 
2­ Authorize 
3­ Leading 
4­ Time-on-project 
5­ Description 
6­ Propose 
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3.2 Program S~b~ch~mas 

The design of the subschemas is totally dependent 

on the various application programs. Each may employ a 

different kind of subschema; for example, an updating 

program may require all fields in the file while a report­

ing program would only require access to the necessary 

information for the particular report. Six subschemas 

have been implemented for various applications. 

Subschema ALLREC is accessed for initialization, and 

consists of all fields and files of the database. The 

updating programs make use of two subschemas, namely 

UPTONE and UPTTWO. The first one consists of all fields 

of SYSPARM, HOLIDAY, STAFF and CUSTOMER files, while 

Subschema UPTTWO contains all fields of PROEJCT, PTEXT 

and STIME files. TMSUB is another subschema which is used 

in the time reporting program. It consists of the des­

criptions SYSPARM and STIME files. Subschema RPTSUB is 

employed by the System Outputting program. Its schematic 

diagram is shown as the following. 

HOLIDAY 


SYS PARM 

.,._...----] CUSTOMER 

PROJECT 
STAFF 

2 

Relations: 
ST I ME 

1- Time-Reporting 
2- Time-on-project. 
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The query reporting program makes use of another 

subschema,QURSUB; whose schematic diagram is shown as 

the following. 

CUSTOMER 


STAFF PROJECT 

/j\ 
II\ 

l 
'' 

r 

LLSTIME 
// ,......._ 

2 

Relations: 
1- Time-reporting 
2- Time-on-project 

App e n d i x D co nta i n s a l l t h e Sch emas a n d S u b s c h em a s 

definition runs. 
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3.3 Program Narrative 

The Project Information System that has been imple­

mented consists of the following five basic sections and 

an initialization program, which is run first to allocate 

all files in the database. See Appendix D. 

1 - Time Reporting via batch input 


2 - Record Updating 


3 - System Outputting 


4 - Delete old project 


5 - Query Reporting 


3.3.l Time Reporting via Batch Input 

The weekly time reporting transactions are submitted 

to the system via this program. There will be one trans­

action per person reporting on each project. If the person 

worked on five projects for the past week, he has to submit 

five different transactions. If a month change occurs 

during the week, that week is split into two pseudo-weeks. 

This avoids the intermixing of the weekly subtotals when 

the monthly and yearly subtotals are calculated. 

The program first cycles the weekly subtotals in the 

Staff-time record. If a month change has occurred during 

the week, a new subtotal field for the new month is allo­

cated. If a year change has also occurred, a new year 

subtotal field is allocated and initialized. 
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Then the time reporting transaction is accepted and 

validated. The program will verify the dates as well as 

the correctness of the project number and Staff identifi­

cation. All rejected transactions are reported on the 

error report with meaningful messages. The accepted 

transactions are then used to modify the subtotal fields 

in the Staff-time record. All the current year, month and 

week subtotals should be modified. 

Input: Type 82C - Weekly time reporting transaction. 

Output: PI910 - Time reporting error report 

Subschema: TMSUB 

3.3.2 Record Updating 

This program accepts a number of different types of 

transactions for the modification of the records in the 

database. All transactions are first sorted into sequence 

by transaction type. Hence records are updated in the 

following sequence; System Parameter record,Holiday record, 

Customer record, Staff record, Project and Project Text 

records and finally the Staff-time record. 

The System Parameter record is completely replaced 

by the transaction, hence all fields must be updated. Only 

one valid System Parameter transaction is accepted in each 

run. All fields are verified, particularly, the first date 

of the week field has to be consistent with the day specified. 

The date on the Holiday record is checked but the 



28 

name of the Holiday is not verified. Duplicate records 

with the same date are not allowed. 

The Customer record will not permit the same Customer 

Code ~or different records while Customer Name is not uni­

que. Department name can contain alphanumeric characters. 

The Staff record will not permit the same Staff identifi­

cation while Staff name may be the same. The Authorization 

1 A1field only permits an alphabet value of or Blank. 

The Project record uses the Project Number as the· 

primary key. All date fields are checked for validation. 

Project Leader, Manager and Customer must already exist in 

the database for the transaction to be valid. The cost 

estimate value must be numeric. The Project Delete Flag 

1 1 1 1 0 1 1 1 1can be either or When is specified, it im­• 

plies that the project has been completed. 

The Project Text record has a concatenated key which 

consists of the Project number, Text Code and Line Number. 

A maximum of ninety-nine lines is possible for each kind of 

1 D1 1 N1 1 D1text. Text Code can be or • When is specified, 

1 N1the record is a description line; on the other hand, 

implies that this is a line from the project news. 

The Staff-time record consists of all the time subto­

tals which the Staff Member has spent on each project. 

Hence the record is uniquely identified by the Staff-ID and 

the Project Number. The Staff-time Delete Flag is set to 

1 1 1 if the Staff is removed from the project, otherwise it 
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1 0 1is All fields in this record are not updated directly• 

by the program except the week-subtotal field. 

An updating report and an error report are produced 

after.each run. Together, they will give a clear indica­

tion of the updating action. 

Input: The following is a list of valid transactions 

which could be submitted to the program. 

Transaction 
~ Action Description 

10 A Replacement of the System Parameter. 

20 A 	 Addition of a Holiday record. 

21 D Deletion of a Holiday record. 

22 c Changing the name of the holiday. 

30 A Addition of a new Customer. 

31 D Deletion of a Customer record. 

32 c Changing of the Customer name. 

33 c Changing of the Department. 

40 A Addition of Staff record. 

41 D 	 Deletion of Staff record. 

42 c Changing of the Staff Name field. 

43 c Changing of Authorization field. 

50 A Addition of Project record. 

51 D Deletion of Project record. 


52 c Changing Title fields. 


53 c 	 Changing the Project Customer and 

Date-proposed. 
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Transaction 

~ Action Description 

54 c Changing the Project Manager and Date­

authorized. 

55 c Changing the Target-date. 

56 c Changing the Project Leader. 

57 c Changing the Completion-date and 

Project Delete Flag. 

58 C Changing the Service Account. 

59 C Changing the Computer Account. 

62 C Changing the Estimated Costs. 

63 C Changing the Type of Application. 

64 C Changing the Area of Service. 

65 C Changing the keywords. 

70 A Addition of Project text record. 

71 D Deletion of Project text record. 

72 C Changing of one line of the Text. 

80 A Addition of Staff on project. 

81 D Deletion of Staff from project. 

82 C Changing of time spending. 

Output: PI900 - Updating error report 

PI800 - Updating information report 

Sub-Schemas: UPTONE, UPTTWO 
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3.3.3 	System Outputting 

This program is executed whenever the hardcopy 

reports are desired. The program re~uires one single 

transaction; namely the period-end transaction which 

identifies the time period and report type requested. 

Three basic reports are produced at each run. 

They are the Project Activity Report by Project Manager 

(PilOO); the Project Activity Report by Project Leader 

(PillO) and the Staff Activity Report (PI200). PilOO 

is to be reviewed by the Project Manager. It shows the 

total in mandays spent on individual projects, as well 

as the Manpower and Workload indices. 1 PillO is for the 

Project Leader to control the Staff activities on each 

project. PI200 is intended to be the feedback to the 

Staff who had reported time on the past week. 

The period end reports are produced upon request 

from the user. Both PI300 and PI310 reports are intended 

to show the distribution of time spent on projects by 

Staff Member over a length of time. A maximum of ten 

subtotals are possible on either report. 

Actual ti~e spent on project1 Manpower Index = # of days between authorized date & 
present 

Diff~renc~ between actual &estimated time Workload Index = 
# of days between present &target date 
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Firstly, the transaction is accepted and validated. 

If the start and end date on the transaction is beyond 

the time period that history is retained, the upper and 

lower bounds are used instead of the specified dates. 

PilOO, PI200 and PI300 are then produced. And depending 

on the report type, either no period-end report is gene­

rated or weekly, monthly or yearly report is produced. 

Input: Type 90 - Period-end transaction. 


Output: The following is a list of reports generated. 


Re~ort number Titles 

PilOO Project Activity Report by Project Manager. 

PI 11 0 Project Activity Report by Project Leader. 

PI200 Staff Activity Report. 

PI300 Period-end Report by Project. 

PI310 Period-end Report by Staff. 

Subschema: RPTSUB 

3.3.4 Delete Old Project 

If any project has been completed for longer than 

the time that history is kept, the information about this 

project is deleted by this program. The number of years 

that history is retained can be specified on the System 

Parameter Record. When the project is eliminated, a 

deletion report is generated. 

Input: None 

Output: PI400 Project deletion report 

Subschema: ALLREC 
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3.3.5 Query Reporting 

This program was originally intended to be inter­

active, accepting its inputs from terminals. However, due 

to insufficient memory, the program had to be split into 

three parts. The first program is run interactively to 

accept the query request. The inputs are edited into a 

transaction file, which is passed to the second program. 

The second program is submitted to the batch processing 

job queue via a terminal. This program, retrieves the 

file created by the first program and produces a simple 

and concise summary report. These report lines are written 

to a file which can be displayed by the third program on 

request. 

The inputs to the first program consist of a list 

of Project Leaders and Staff. The Project Number to be 

listed can also be an input to the program. Customer 

Code and Service Account are other cirteria which can be 

used to select the projects to be listed. The user can 

specify 1 ALL 1 to any of the selection criteria if all 

occurrences are to be retrieved. Either a brief or a 

detail form of the report may be requested. 

The second program accesses the project file using 

the Project Number as the primary key. All selection cri­

teria are verified before the Staff and Customer files 

are read; then the brief report is formatted and written 

to a file. The Staff-time information is required for 
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output only if the detail form of the report has been 

requested. 

The last program retrieves the report file and 

displays the information at the terminal. 

Input: Terminal conversation. 

Output: Listing of the project information. 

Subschema: QURSUB 

3.4 Input and Output Specifications 

This section describes the input and output speci­

fications of the implemented system. The main input to 

the system is through transactions on punched cards, the 

query reporting program being the only exception. In the 

latter case the ;~formation is presented at a terminal. 

The standard output from the system is hardcopy from the 

printer. However, the query reporting program may display 

the output at a terminal. See Appendix c. 

3. 4. 1 Irtput transaction 

Input consists of the following transaction 

types: 1OA, 20A, 210, 22C, 30A, 310, 32C, 33C, 40A, 410, 

42C, 43C, 50A, 510, 52C, 53C, 54C, 55C, 56C, 57C, 

58C, 59C, 62C, 63C, 64C, 65C, 70A, 710, 72C, 80A, 

810, 82C, 90. 

3.4.1.1 System Parameter Transaction 

This transaction is used to update all fields in the 



35 

system parameter file (SYSPARM). Since this record con­

trols the overall processing of the system, most of the 

fields should not be changed after the start of the sys-

tern. Any time the record is required to be updated, every 

field must be defined. Input to program SORTREC 

T-t e action historv retain estimated cost unit 
10 A ear month week man ower com uter 

S Iman-day first day first date 
\~___._-~f~a~c~t~o~r~--'-~~o~fL--Jw~e~eM...D.k~_._~-o~f_...w~e~e~k..___,_ 

field explanation: 

a) T-type - transaction type always 10 N-2 

b) Action - always A A-1 

c) History Retain ­

year - number of yearly subtotals to be 

retained N-2 

month - number of monthly subtotals to be 

retained N-2 

week - number of weekly subtotals to be 

retained N-2 

d) Estimated cost unit 

manpower manpower cost per manday N-3.2 

computer computer cost per hour N-3.2 

e) Manday factor - manday to hour conversion factor N-3.2 

f) First day of week 1 - a value ranging from 0 to 6 
~ 

representing Sunday through Saturday N-1 

Record key of the file 
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g) First date of week - the corresponding start 

date of the week in YYYY-MM-DD format N-1 0 

3 . 4 . l·. 2 Ho l i day Tr a n s a c ti on 

The following transactions are for maintaining the 

Holiday file, which contains a list of user defined offi­

cial holidays. Input to program SORTREC. 

T-t e Action Holiday Date jr--2~0,i_s::...;=-t--'"-=--:~A:...:::..:..=-+--=-:~Y~Y~Y~Y4..,.,.M~M.:;:_;:D~D~ name of holiday 

Action 
D 


T-t e Action name of holiday
22 c 

field explanation: 

a) T-type transaction type 20, 21 or 22 N-2 

b) Action A, D or c A-1 

c) Holiday Date 1 - the date of the holiday N-8 

d) Name of Holiday A-15 

3.4.l.3 Customer Transaction 

The following transactions are for maintaining the 

Customer file, which contains information about all the 

Project Customers. Input to program SORTREC. 

1 Record key of the file 
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e ActionT-t Customer code Customer name I department
30 A 

I T-t:t~e Action I Customer code
31 D 

e Action Customer code I Customer name c 

T-t e Action Customer code department
33 c 

field explanation: 

a) T-type - transaction type 30, 31, 32 or 33 N-2 

b) Action - A, D or C A- 1 

c) Customer code 1 • A unique code assigned by 

department AN-5 

d) Customer name - name of the Customer maximum 

25 characters AN-25 

e) Department - name of the department which the 

customer works AN-20 

3.4.1 .4 Staff Transaction 

The following transactions are for maintaining the 

Staff file, which contains all information about the Staff, 

Project Leader and Manager. Input to program SORTREC. 

1 Record key of the file 
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IT-t_l'.pe AcRionjstaff-ID Staff name Authorization40 

1T-~ype Ac~ionlstaff-ID 


IT-~~pe Ac~ionjstaff-ID Staff name 

!T-~~pe Actionjstaff ID Authorizationc ­

field explanation: 

a) T-type - transaction type is 40, 41, 42 or 43 N-2 

b) Action - A, D or C A-1 

c) Staff-ID 1 - A unique identification of the Staff AN-10 

d) Staff-name - name of the Staff AN-25 

e) Authorization - 'A' or Blank which indicated the 

Staff's power to authorize new project A-1 

3.4. 1.5 Project Transaction 

The following transactions are for maintaining the 

Project file. Since there are quite a number of fields 

in the Project record, more than ten transaction types are 

available. Each type updates either one or two fields in 

the project record except type 50 and 51. Transaction 50 

is submitted in order to create a new project record, hence 

1 Record key of the file 

http:IT-t_l'.pe
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all fields are initialized. Transaction 51 is used to set 

the delete flag to 'on'. Input to program SORTREC 

T-type Action Project no50 A 

T-type Action Project no51 D 

e Action 
c Project no line no project title 

e Action 
c Project no 

e Action 
c Project no 

e Action target dateProject noc YYYY MM D 

e Action 
c Project no Project leader 

e Action com letion-date DeleteProject noc YYYY MM DD flag 

e Action ServiceProject noc account 

T-t e Action ComputerProject no59 c account 

T-type Action 

62 c 


Action 
c 


Action 

c Project no area of service 

Action K.W.Project no Project key word c no 

Project no type of application 

field explanation: 

a) T-type - transaction 50, 51, 52, 53, 54, 55, 56, 57, 

58, 59, 62, 63, 64 or 65 N-2 



b) Action - A, D or C 

c) Project no 1 - a unique code which identifies 

individual projects 

d) Line no. - either l or 2 

e) Project title - title of the project maximum 

130 characters 

f) Proposed by - contains the code of a customer who 

proposed the project 

g) Date proposed - in YYYY-MM-DD format 

h) Authorized by - contains the Staff-ID of the 

Project Manager who gives permission to develop 

the project 

i} Date authorized in YYYY-MM-00 

j) Target date in YYYY-MM-DD format 

k) Project Leader - contains the Staff-ID of the 

Project Leader 

1} Completion-date - in YYYY-MM-DD format 

m) Delete flag either 1 0 1 or 1 1 1 
, 

1 1 1 indicates 

the project is completed 

n) Service account 

o) Computer account 

p) Estimated costs 

40 

A-1 

AN-10 


N-2 


AN-65 

AN-5 


N-8 


AN-10 


N-8 


N-8 


AN-10 

N-8 

AN-1 

AN-10 

AN-10 

1 Record key of the file 
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Mandays - estimated number of working days 

required N8.2 

Computer hour - estimated computer time 

required N8.2 

Other - estimated other costs required N8.2 

q) Type of application AN-20 

r) Area of service AN-20 

s) K.W. no. - keyword number N-1 

t) Project key word AN-9 

3.4.1.6 Project Text Transaction 

These transactions are used to create the project des­

cription or the project news records in the Project Text 

file. Input to SORTREC. 

1 i neTextActionT-type 
textProject no noJ_O codeA 

T-type Action Text line 

71 D 
Project no code no 

T-type Action Text line 

72 c Project no code no text 

field explanation: 

a) T-type transaction type is 70, 71 or 72 N-2 

b) Action - A, D or C A-1 

)c .proJect 
1 

no - p. troJeC bnum er AN-10 
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d) Text code 1- 1 N1 
- News; 1 D1 

- Description A- 1 

d) LinA nn 1- line number 01 to 99 N-2 

f} Text AN-64 

3.4.1.7 Staff-time transaction 

These records update the Staff-time file, which con­

tains the time Staff are spending on individual projects. 

Whenever a Staff Member is assigned to a project, type 

1 80 1 has to be submitted; which initiates all yearly, 

monthly and weekly time subtotals in the record. Type 1 81 1 

is used to remove the Staff from an existing project. Type 

'82' changes the weekly time subtotals. Input to programs 

SORTREC and TMRPT. 

Action
T-:~pe I Staff-ID Project-noA 

Action 
T-:~pe I Staff-ID Project-noD 

T-type Action 
82 c Staff-ID Project-no 

Date of week beginning 
yyyy T MM TDD ~ 

~ Date of week ending time 


\'-'-~~Y~Y~Y~Y~I~M~M~I'-"'-'DD~~l--.:H~H~~~H~H~ 


field explanation: 

a) T-type - transaction type 80, 81 or 32 N-2 

b) Action - A, D or C 

Project-no, text code and line no form the concatenated key, 
1 

A-1 
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1c) Staff-ID - the identification code of the 

Staff on the project AN-10 

d) Project~no 1- the identification. of the 

project which the Staff works on AN-10 

e) Date of week beginning - the beginning date 

of the week which the time is to be 

reported on N-8 

f) Date of week ending - the ending date of the 

week N-8 

g) Time - total time in hours spent on the project 

for the week. The time contains two decimal 

places N2.2 

3.4.1.8 Period-end Transaction 

This transaction is input to SYSRPT for generating 

period end reports. Either yearly, monthly or weekly sub­

total report may be requested. 

T-type Report Start date end date 
ty_Q_e90 vvvvI MM}DD vvvvIMMIDD 

field explanation: 


a) T-type - transaction type is 90 


b) Report type - 1 Y', 1 M , 'W' or 1 N'
1 A-1 

Staff-ID and Project-no form the concatenated key. 1 

N-2 
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c) Start date - the first date of the period 

When report type is 'Y', only year field is used 

When report type is 'M', 'Year' and 'Month' 

fields are used 

When report type is 'W', the whole date is used 

When 'N' is specified, no period end report is 

generated N-8 

d) End date - the last date of the period, same 

usage as the start date N-8 

3.4.2 Terminal Input 

The only use of a terminal for input is for program 

QURPT. In general, a question is asked by the program which 

then prompts the user for an answer. The information that 

is required is: a list of Project Leader, Staff, Customer, 

Service category and Project Number. 

3.4.3 Output Report 

The following is a list of output reports from the 

system. 

p Il 00 	 Project Activity Report by Project Manager, 

which is intended to be sent to the Project 

Manager. The report contains the list of all 

projects associated with the Project Manager, 

together with their period and current week 

time subtotals, Manpower and Workload indices. 
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p Ill 0 Project Activity Report by Project Leader, 

which is for the Project Leader. The report 

shows the individual Staff activity on the pro­

ject. The period, current week and accumulated 

totals are summarized in this report. 

PI200 Staff Activity Report, which is intended to be 

a feedback to the Staff who has reported time 

spent on various projects. 

PI300 Period-end Report by Project. This report is 

intended to show the progress of a project 

over a period of time. A maximum of ten time 

subtotals, which are time spent by individual 

Staff, are printed and summarized. 

PI310 Period-end Report by Staff. The report is 

intended to show the Staff activity on various 

projects over a period of time. A maximum of 

ten time subtotals, which are time reported by 

the Staff on the project, are printed and 

summarized. 

PI400 Project Deletion Report. This report will be 

generated when a project has been completed for 

a time longer than history is retained in the 

database. It contains the project information 

and a summary of costs together with the key 

dates of the project. 

PI800 Updating Information Report. This report is 
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produced by the Record Updating Program which 

lists the 	successful updating, giving the trans­

action type, record type, record key and fields 

updated, and listed together with the previous 

and current value of the field. 

PI900 	 Updating Error Report. This report is produced 

by the Record Updating program which lists the 

unsuccessful updating transaction with the cor­

responding error message. 

PI910 	 Time Reporting Error Report. This report is 

generated by the time reporting program to indi­

cate the rejected time reporting transaction. 

3.4.4 Terminal output 

The only terminal output is from the Query Reporting 

program. In the brief format the information given about 

the project is, its Customer, Project Leader and Manager. 

If detail form is requested, the Staff time spending 

information are also included. 



CHAPTER 4 

CONCLUDING REMARKS 

In the previous chapters, I have already described 

the complete design of the Project Information System and 

the implemented portion in detail. Finally, I would like 

to evaluate the developed system and give some hints to 

improve the system in the future. I have also summarized 

a list of problems that have been encountered during the 

development of the software. 

4.1. Evaluation of Results 

The developed system can be evaluated in terms of 

the fulfilment of the stated objectives, the performance 

of the program software as well as their coding structure. 

As mentioned before, the system would maintain all inform­

ation concerning all ongoing and completed projects, pro­

vided it is within the time that history is retained. 

New projects may be added and easily revised by executing 

the Updating Record program with the proper inputs. Staff 

can also be assigned to any project or removed from them. 

With all the generated reports, the management can con­

trol the various projects and allocate manpower resources 

effectively. Further more, the implemented system has 

been designed to facilitate future expansion. 

47 
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The program software is coded in a uniform structure. 

The structure programming concepts have been used through­

out the programs. 'Go To' statements are eliminated with 

exception of escaping from an enclosed block by jumping 

to the end of the block structure. Indentation of source 

coding, meaningful names and comment lines have been used 

in order to improve the readability of the programs. 

The overhead costs of the system are represented 

by the run statistics which follow. Unfortunately, the 

cost per run statistics are unavailable at this time. 

Run Statistics 

Program Cdmpile Time (Sec) Ex~tution Ti~e (Sec) 

!NIT 4 10 
TIMER PT 21 l 7 
SORTREC 2 2 
UPTONE l 37 12 
UPTTWO l 46 23 
SYSRPT l 75 20 
DELPRJT 10 15 
QUCRT 7 l 
QURPT 14 19 
QULIST 2 4 

See Appendix E for procedures to run the system. 

Overlay techniques have been employed. 
l 
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4.2 Discussion of Problem 

A major problem, which required considerable 

effort to overcome, was to make the system fit into the 

avail'able memory. The Updating Record and System Out­

putting programs require more main core than the machine 

can provide. Hence they are split into different smaller 

programs and data are passed via temporary files. The 

segmentation feature of COBOL 5 has also been employed. 

During execution of the programs, only the mainline and 

controlling sections reside in main memory permanently, 

other sections are relocatable. 

The database software provides the relation process­

ing for retrieval but not deletion or creation of relational 

files. Hence the database is maintained by updating indi­

vidual record types rather than relations. The 'Start' 

statement in COBOL 5 has been found to malfunction in posi­

tioning the root file of a relation, hence a random read 

has been used instead. 

The database software does not provide a program 

controlled locking mechanism. Therefore the concurrent 

updating of the database by two or more programs is not 

possible. 

Other problems that have been identified are summa­

rized in the following lines. 

- SELECT clause for database file can not contain other 

clauses such as ALTERNATE KEY, FILE ORGANIZATION, 
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ACCESS MODE, etc. 

- Not able to create sequential database file. 

- DIVIDE statement with REMAINDER option in COBOL 5 

gi~es incorrect result when both the dividend and 

the result are the same field name. 

- A numeric check can not validate an alphanumeric 

field which contains blanks. 

- Misleading error messages from the software which 

delayed the development of the system. For example, 

the message, 1 I STAFF FILE NOT FOUND', was printed 

during the creation of the file. The real problem 

was found to be a new alternate key had been added 

in the schema while the subschema was not recompiled. 

4.3 Future Enhancements 

With limited time and resources, the system, as 

de s i g n e d , i s no t f u l 1 y i mp l em e n t e d . Wh e n t h e memo r y 

problem is eliminated, then the terminal updating and 

reporting programs could be implemented. A further ex­

tension of the query reporting program could be made to 

imporve the system's interactive capability. Depending 

on future needs, additional special report programs 

could be written to query the database. 

New integrated systems could be added to the data­

base by expanding the existing files. For example, a 

Payroll System, which made use of the Staff record in 
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the database, could be developed. A Customer Billing 

System, could also be part of the database, which charges 

the Customer on the projects that are being developed or 

maintained. Of course, all of these require new fields 

to be added to the current file structures. 

4.4 Dimensions of the Project 

Finally, the dimensions of this project are defined 

by some statistics of the time breakdown of the effort 

required for the various stages. The project was completed 

in slightly less than four man-months, in which the familiar­

ization, system analysis and design took eighteen mandays. 

The programming, system testing and implementation took 

thirty mandays, while the writing of the documentation 

accounted for the rest of the time. A total of sixty-five 

mandays has been spent in order to complete the project. 
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~STEN : Pr<.o:::S"EC.\ :t:N"R>R.N~TtON S\'STcH 
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DI AerRA N! 2: I 
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U.S&R 
RECOR,)) 

JN l>B 
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~R~ IN l>B 
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SYSTEN : PR.o:rEC\ .INFORN.~T< oN sYsTE-H 
PRoEJRAH : L\ST .ST~FF ~cT1 \J IT / -s.s 
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S'rAR \ 
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S'(STEH : PRojecT .LNFoRN~TtoN sYsTe-H 
pRoq-RAH : ~\ST pRo.JECT AC.Tl'J 1Tres 
J) JA<niAN : 4 ·.2 
PA<:rE I oF I 
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SY.ST&M : PRo:rEc.T :INB>RNATroN S~TEl\ 
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DtAerRAH : 4 .3 
Pf\e-b- : I of I 

START 

0 TION.S 

ACC&PT 
1----~ PRaJC-CT 
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J-IST/Nfr 
OPT101'l 
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'ESCRIPTION 1----~ 
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STAFF 
CU..SToMER 

,,('i6­
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TEXT 


ScHEHA j)JAq-RAH 
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1. System Parameters contains the follwoing information. 
a. A field which indicates the number of year, month 
and week subtotals are maintained in the system. 
b. The cost of computer and manpower. 
c. Manday to hour conversion factor. 
d. The date chosen as the first day of the week and its 
corresponding date in year, month and day format. 

2. Holiday record contains the following information. 
a. The date of the Holiday and it is the key of the record. 
b. The corresponding name of the Holiday. 

3. Staff record contains the following information. 
a. Staff identification code which is the key of the record. 
b. Staff name. 
c. Authorization code. 

4. Project record contains the following information. 
a. Project number which identifies the project. 
b. Project title. 
c. The date the project was proposed and the Customer who 

proposed it. 
d. The date on which the project was authorized and the Staff 
who authorized it. 
e. The target date of the project. 
f. Service and computer accounts. 
g. The estimated costs of manpower, computer and other 
miscellaneous costs. 
h. Completion date if the project has been completed. 
i. Delete flag if the project has been deleted. 
j. Some keywords which describes the project. 

5. Text record contains the following information. 
a. The project number. 
b. Text code which identifies whether it is a news line or 
a project description. 
c. Line number. 
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d. Detail line of the text. 
6. Customer record contains the following information. 

a. Customer code which identifies the record and the Customer. 
b. Customer name. 
c. Customer Department. 

7. Staff-time record contains the following information. 
a. Staff-ID and Project-NO together form the concatenated 
key of the record. 
b. Delete flag. 
c. A field which indicates the latest year. 
d. Yearly subtotals. 
e. A field which indicates the latest month. 
f. Monthly subtotals. 
g. Weekly subtotals and the corresponding Begin-date of the 
week. 
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SYSTEM ~ PRa:rec.T lNFoRH~TloN sysn;H 
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SYSTEM: PRD3ECT ..INfORHATlON SYSTCH 
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PA~~ I o"F J 
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SYSTE-M : PRo:r6cT .INfoRH~\\ol\J SYSTEM 

PRO~AH : T/H'E-RPT 
REHARI<. : NAIN LJJ-J6 
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SYSTSH : PR0.!6CT :INfORNPiTroN S~STEM 
fJROEfR~H : Tl MERP1 
f?EHARK. ~ HAIN LINE- sECTloN 
P~Ef"'E:- : oi O°"F ~ 

CLOSE: 
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Fl~ 

UPDATE 
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CLOS~ 
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sysTla1 : p1<.0Jec.T .INFoR.HIJT/ON sy..srG-~ 
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5YsrGH: pl(o::J€c7 .:rNFoRH,:JT/t>,N' sysTEI'-/ 
PROCilfflH: //HGRPT 
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SYST&H: PRa:rccT .:i::NPRNA7?"AI sysreH 
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SfSTCtY: PRo:J~T .IA/;&tJA'/fAT/O/V sYS7§rf 
PRoerR,t;-H: soRTRE-c , upro/.Je ANP upr7wo 
~GHIJRK:S .· {!Jt1e1<VIGW 
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SfSTeH .. PRt:JJ"E-cT -ZNJ='t/~AT10;11 .S)ISreH 
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ICGHARK : l{j:j/JVL!Nc S£CT/oN 
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SYSTGH: PRa:JecT INFORHr1T/o;t./ :s-Y.sTC:-H 
PROC,l<flH: UPTPN €: 
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:S)'ST§'H: ?l?o.:JGCT .:ZNFt:>~l'-/AT/oAJ S)"<STEl'-'I 
f/?Ot;-/?~H .· ll/>7RGC 
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sysrcH: p;ea:rGcr ..INTd1eHR77t?N .sys~H 

pRoqltflfH: t/pTo/\/& 
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_LL.1._LLLL_LLJ_l _Ll...LLJJ_J_J___J ...L ..L.LL l 

I I I l_J____J_J__LL.L.LLl __ L LLl J_L.LLJ_LI 

_LLLLLLJ__LLL LLLI LLLL LJ_LL! I I 

._L.LLL.LLJ_--1._J __J__j__l_J____L L J_ I t L L J 1 l .1 I 

_LL_l___LLJ_j_LL.LL_LJ__t__ LLLL_LLJ _J __J _l I 

_1._.LLLJ__J__l_LLJ.LLJ_l_LJ__L_L J__ LJ _J__ l l 

_LL_LLJ___LL_L.LL..Ll.LLJ--1._j _l_l_L_LJ._J __ L 

-1._LLLL.Lj __LJ__LL L.LLJ __JJ__ LJ__LL_L 1 l 

__l_L_LL_j__i_J_L_LLl ..L1- ..LLLLLJ._LJ __J__ L J. I 

_LJ_LLLLLLt -1_J___L_LLL-1_L_L_L__LLLJ ... L I 

___l__L..L.L~~LLLL.L.LJ_L_LJ _j_J_L_LLL__l__J__.L. 

_LJ_LLLlj__LL_LLl___LL.L_LLJ___LLl___LJ_J .1 

~~~~IJ _ _j__J__u__i I I I I 1 _l_L_l_LLJ___i___l. 

---' I L_l___l_l___LLLJ_LJ_j___LLJ__LLJ_J_ .l 

I I I LLl_LJ __l____LL.l___L_Lj___J__j_J___l_j__ _l_ l 

_J__j___L_L_LLL_LL.LJ__ .l __LLL _LJ__l__J_J_L.LLJ_. I 

_J__l_Ll_J_J_L__ LLL L__l__ LJ_l.J__LLLJ _L_l_ I 

_l_LLLLLL.L_LLLLLLL1-J. L LJ ~ L l. 
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---

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

r!ME PEqoo 

TO 0000-oc-oo P~POPT-NO PI100 

• PAUL CHEUNG 

M~NCGE~ ID • 00010 

K12 ~4 16.44 0. 0 1 

-----------··---·-----·····----..·-·----·-···-------·--·- . _______ ,.________ ...... 

---------------------------------'--------------------------------- ----­

-- J 

K:. 3 ?1 OAT~ ~D~INIST~ATICN SYSTE~ FO~ IBM 370 CC~PUTER USEqS 0. 0 1 
---------------------- ·-----------------....·-------·----·-·-······ ......- ....... 

...... 
---''[_~=----~~----~-----~----·~--~-~------~--·~ 



T H'E ?E~roo 5 

TC 0000-00-00 BY PPOJECT l~AOEP PEPOPT-NO PI110 

LEllfEP - Lot-'o LONG 

Pl;'CJECT ~G - P4444 

..... ···-·---·--··--T..E.L_E____...:...Ji..l!:'....12..Q_!!.__?fl§.JL.~J.':l!H..AJ.'.£.~------········· 
FEP IOO-TOTL cui:;p;:NT l\CCM 


STAFF-ID S T A F F IN MAN-DAYS WEEK TOTL TOTAL<;
N A " t: 

QG050 P. Yo WO~G 20.40 1.00 1.0~ 


-···--··-------a.Q o 5_G____ ~...!X.!..... ~ oN G ····--·---------2!..~5____.____o_!_Q_Q ·---···-·------Q.!..o._q________......._____·-···· 

TOTAL IN ~nN-DAYS 144.59 13. 6 ~ 


ESTI"~TEO MANPC~EF INDEX 0.27
---------------------------'---------------"-----------------------------------·-------· 
~STI~ATEO WORK LC~O I~OEX -15.39 

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

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

. ···--·-··----------···-··--·-----··---------­

., l~ ~~=-- .. ---.-·--- ------·-··-· -----------·------ ---·- ---------. ···----------- ··--."-...... 
_, 
_, 

··--·--·---- -(J) 



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

---------------------------------------------------·----------··-···---· 
T IMi: PEFIOO C-AGE 4 

FROM lS?~-oa-01 PROJECT JhFORM4TIOh ~YSTE~ - STAFF ACTIVITY REPOPT raTE 1°78-ry9-C6·-···--·---------····- ··-·--··-------·-"·---------·------------------------------------------------·-····---·------------------------------·----------·-----------------······­
TO 0000-00-00 P~FCPT-~O PI2CO 


SU~F NAl'f - P. Y, WONG --------------=---------­
STAFF ID - 00050 

·i;r-"-UJECI 

P444~ SI~ 350. ..;_.o._..; SI~ULATOP_____ _____ ____________________________-'0..-C-:-----'.--------''-~------20.4C 1.co ·----------. -----~-·_________________ _________A S/~60___ :,., ,,-;. 1.GO..:c_-=_~ ..;_~ 

7.14 o.oo 0. 0 0 

---~----------------------------------------------------~------~--------~----------

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

--------------------·------------------------------------· ,, ______ ····----··-­

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


·r, .·1 



P~ GE 

-- ---- ------- ~-:; () t:__~-~?.-~: o_~::..9. _1__________P_!'._Q{_E;_(;__!_J_~F..Q.!3..".~ g ~- ~ xs !_E ,..__ : -~-~-f3.!_9_Q_~!"_Q_...2'~_:'_0 ~!____ --·---- --- ______r ATi:: 1 c 7 8- 0 g. 0 !J 

TO 0~00-00-00 RY PRCJC:CT 1:fPORT-t:O PI300 

P~OJECT ~O - P3333 

TITLE - OAlA A~ALYSIS SYSTEM 
_______________\-l_~s.t:..l,._!____~_u n_! 01.~_q________ 

S T A F F N A !'. E - 1 - - 2 - - 3 - - 4 - - 5 - - 6 - - 7 - - 8 - - g - - 10 - TOTAL 

,--F-ziut""l:HFU""-,,._--------------.u..-.""o,..c----..o~,.,u'"'un-----,on--,'"'u.,.,o------.-u~•.,a"""'"u----n-o-.,,o-ro-----.u.-.-u,,..,.,.o----n-o-.-rc.-r,o-r-----ici-,-,,.o.,,o----no-. o-u----7; 'l? - 1 • 85 ­

DORA CHfU~JG 0. 0 c 0. 0 0 0. 0 G 0. O.O 0. 0 0 o.oo o.oo o. oa 0. 0 G 9.28 

10.71 17. RS 

TOTAL______________o_._1J_o____o_._o_o____o_._o_o____o_._o__o____o_._o_o____o_._0_0___ 1 _0_._c_o____1_._1_1.,____o_._c_q___~L0~----}~·_'l~_ 

----------·---------­

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

r ------------- -- ------ ------ ------ --------------- --- ----------------------------~··--·--------- ··-·· ---------------- ----····· ·-------·· ·-·--· ... ____ ...___ -- --·······. 
--' 
--'L_ __________o;>_ 



__ 

TIM<:: PEFIOO 4 

PPQM 1~711-0~-01 PROJECT INFOR~l\TJC~ SYST~M - PEPIOD ENC ~EPOPT 01\T'O 1q?ll-O'l-06 
------ - - - - - .;.-.;-:..-;:.;-.;-.;;:;;-;;;·,;-;;;··;;.-:;-;;"' ;;.··;;;·-"'-"";;-..-:;;.;;·;.;·.;;·;;:,.;·.;;-::.;·.;:·:;;-;-.;;·:=;;-------------·- ···­

TO cooo-00-00 P.Y ~UFF 

SUFF Nl\H - P, Y, WONG 
--------------=- - - - - --- - ­

STAFF JD - 00050 

W~EKLY ~uqroTl\LS
-----------'=-==:=:.;-;-;;·;;,;·;;;;·;:;;;;·;;.·;·_------------------------------··--··--··--·····-·· 

- 1 - - 2 - - 3 - - 4 - - 5 - - 6 - - 7 - - 11 - - g - - 10 - TCTALS 

------f'tri.ttt< _,,c-....c....o----..c-."""o....o---....o-.....oH'lo---....o-.....o....o----.,o-....c....o---....o-.....o·"'o---....c-.""'o.,.,o---...7-,-+1~4---....c-.·"o..,,a----+1..,2·.--r-i.---1"".2"­_____ 

PE>56E o.oo c.oo o.oo b.oo o.oo o.oo o.oo 1,1L o.ro 0. 0 I! 7.14 

TOTl\L 
·-------·------------·--,-------------------------· 

G, 00 0. 00 0. 0, 0 (1, c0 0. 0 0 o.oo 14.2/l o.oo 12.14 

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

---------·-----·---···· --·-··-···-- .... ··----­

.... _···--·--·-··-·····-·- -----------------­

{ -------_--··____-------··- ....... 
....... 

~ 

'"t; 



PAGE 2 

PROJECT INFO~MATION SYSTEM - UPDATING INFORMATION REPORT DATE 1<378-08-23 

. --··-···---··-·----· ·--·--~-·----------------------...-.-.--------..-.----------..-...-.------..................~.-.------.............-..._.......,.._•.••_,._,..,,..._• ...Jll! _____RE Po·~-r·.:~jo---··p1ea o 


r TYPE RECORD RECORD KEY FIELD UPDATED •• P R E V I 0 U S V A l U E ••• ••••• C U R R E N T V A L U E ••• 
·------------------ · ------ --------­------~~....!!"--- -~~~------ -----------------------------------­

53 c PROJECT P3333 PRJT-USER 00003 


--------·----------- _________..,A..l.£-P-RCU~.osc:...c.____-ilgQ~--OG-~11-------------·___j,.978,..0.7.,-.30---·-······ 


53 c PROJECT P4444 PRJT-USER 00003 


DATE PROPOSED oooa-oa-aa 19L8-06-30 


53 c PROJECT P6666 PRJT-USER 00001+ 


----~E--·---·-·-·----~------u:...J>...Ro2~0 .... Do.o.a......a.n-~0-----·----------91.a,...os..,,..2D...---········....s,...E o--... 

DATE AUTHORIZE 

PRJTPRJT MANAGER~-;___::_;-~~:;~_;::: HANA GER ...____..:~: :::~:-1tD----------------i.:mt:~::__­
I 

DUE Au.nt.nlUlE 


I 51+ c PROJECT P3333 PRJT MANAGER 00040 


DATE AUDt..O.RtzE
......-"-"--~o~o~o~o~-~a~o~-~a~o----------------"~a-nz-31 
51+ c PROJECT Pl+l+l+I+ PRJT MANAGER 00070 ,, 

··-c-----;~--C--P;O_J_E~·;- P6666 _______...~...::~ ~~=~U-Q.40.Q."41-Q_-~,.________________.~-"::~~-0&~30·----·--·-···· 

___..__._____________________.o,,.11...,r...,f.__.A u..,r..,,H n..,R .....zE.___.o 00.....,0- ........-~oa~-------------•l-"9...... ... ....r .... ...... oa 1~-0~2_,________________________ 

55 C PROJECT 1<1231+ TARGET DATE 0000-00-00 1978-09-15 

........- .....5S. C...-P-R0-.1£Cf.____JC4J21-·-- ----t.A~E..T-OA...1....f___..,o oo.a......oo."-0 ----1.97..e,.,n g_.,._o L----..-·· . 

55 C PROJECT P3333 TARGET DATE 0000-00-00 1978-10-01 

---~5+5 C.--PROJFC....I--...iP.6.60<>-6-------t.....,AR..GET DATE 000-4~0-00 19Zk1...Q...,.1.0------­

55 C PP,OJECT P441+4 TARGET DATE 0000-00-00 1<378-11-11 

. ······-----SD.. c ..-PROJECT..--.K1ZJ4.. _____,P.R IT LEAD _________nnn20.______________ _ 

56 C PRaJEC T 1<4 321 PRJT LEADER 0 0 0 30 ~ 

·-------56-C--1!ROJEC T P.3.3..w3~3-------"'-P... •..... A.... R---------------------_..,oo.n5.n-.~-------------R...r_._1~E....O~E... 


56 C PROJECT P41+44 PRJT LEADER 00060 


- ' ... ----------------------------------------------------~------------- ..... 
0 ... jr..._______ 
N 

- - - - - - - - - - - -- - --- -;_;- - - : - - -· - - --- --- - - - - - - - -.- - - - - - - - - - - ­
.-...r 

l~;;; !' 

http:Do.o.a......a.n-~0-----�----------91.a,...os


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

----- ------

PAGE 1 
r P~OJECT INFORMATION SYSTE~ - U0 0ATING E~RCR REPORT [)ATE 1078-08-23 

- --4!'.~ - ~~~--:!"-~ -~~-~---~-~--~-.~------'!"':~ ~-- ~-- -----------~--- __, _____ ---· 
PEPORT-t\O PI900 

T R A N S O C T I 0 N R E C 0 P 0 E R R 0 R HES SAGE ----- ------------ ----- --- -- --- -- --- -- -- ------- ---- --- ------~-=-=-~---- ... -- ...~..-.."-="'-"""-"'-"'-"'---'"--""""--'"---··------··---···
1 2 3 4 5 & 7 8 

1234567A9012345678901234567A9012345&789012345&789012345&789012345678901234567890 


NUMBER-OF ERROR ENCOUNTER~O 0 


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

---·---·-·-------------------------------------------------------------------,.~--·-----·------· -·-····----- . 

----------·· 

-------------------------------;--------------------------··---- ··--·---·-·--·· 

----~--

[~~---··-······-·---_··· 
N J 

- ·········-···-·_······----------_····-·-·"··--······--_-- _... --..·---..-·-····-·_··"········""•"••·-···_··----·-------·-_----------·--_------·-···-··--····_·· 
_. 

:."!'· .,, 

,,.. 1:·: 

.1fJ,;°;... 



APPENDIX D 

A LISTING OF THE PROGRAMS 

The Schema and Subschemas runs have been enclosed. A 
complete listing of the programs can be obtained through the 
Department of Applied Mathematics. 

122 




-------------------------
!! SOURCE LISTING " DDL ?ol (78136) - 460 I ~ 

00001 sCHEMA :NAME IS PRJTit-JF•DA. 
00002 
00003 AREA NA~E IS SYSPARM, I ~ 
00004 AREA NA~E IS HOLIDAY, 


-·---------1>0005---------ARt.JL.N.Ar.if..-.l..S.-.S-l'.AE:£-.---------------------------------­ I 
00006 ARtA NA~E IS CUSTOMR,
00007 ARtA NA~E IS PROJECT,
00008 ARtA NA~E IS PTEXT. 


0009 AR~~ NAME IS STIME,
80010 
00011 
00012 /It 

- .. ·-·--·-----000l3---------*-"~~*-*-*~*~!!:!Ul.ltJULiL~.l!JLit.llJ!..lUUllLIU!.111!ill1!11tlt*1t:!!Q!l!l*j!:ll.IUIJl!IJU!..ll_,.11_,.j!_,.g_,.Q'-"!1LIO!!r.rlt,_,!1,_,jtLI*"-.J!ttul>"'-'Q"-"--------------···-----·-
OOOl4 o * 
00015 
00016 
00017 
OOOlA 
00019 
00020 

It 
ii *.. 

It .... 
It 

······---------0 0021-------,________________________________________________ 
00022 RE~ORD NAME IS SYSPARM-REC WITHIN ~~SPARM! 
00023 
00024 Ol NUM-yEAR PIC t9(02lt 

gggn Ol NUM-MONTH·-·--·--·---····-- .... ~~~c~9~~H~. 0 THRU 10 • 

00027 CHECK VALUE 0 THRU 24,

00028 Ol NUM-WEEK PIC t9(02lt 

-- ----------------00029----------·----------------..;,HECK--VA8JE--0-+HRU---S2-.-------------­
00030 Ol MANPOWER•PER-MANDAY PIC t9(03lV99t,

00031 Ol COMPUTER·PER•HOUR PIC t9(03lV99t~

00032 Ol MA~DAY-FACTOR PIC t9!03lV99t 

00033 . CHF.CK VALllE l.oo THRU 24,00.
00034 Ol FIRST-DAY-OF-WEEK PIC t9!0llt - . 
00035 CHECK VALUE 0 THRU 6,
00036 Ol F!RST•YYYY pyC-t9(04lt

··-----------Q01}37 HECK-VAl:UE--4-0~-+HRu-2{}-Sv-...------------
00038 Ol FIRST•MM PIC·t9!02lt 
00039 CHECK VALUE 0 THRU 121 
00040 Ol FIRST-DD PJC t9(02)t

00041 CH~CK VALUE 0 THRU 31• 

00042 
00043 
00044 I* 

· --- -------- 0 9 0 4 e>.---------~·o.ll.l!JtlLI!.J!..11..ll.ll.llll:I!.* I>!> I> I> ii I! 1111 11 !I It* I! II!! !141-:11.li.ll.ILIUl..4.41-4" * :ll 111> !tll :ll !! 111> :ll 11.:ll.:ll!t II 1> It !I II O.!l~.!1..---------·------------·-··---·-
00046 * !I 
00047 FILE NA~E HOLIDAY
00048 * F [E ORGANIZATION INDEXED SEQUENTIAL *ii* !I00049 RECORD FORMAT FIXED ·­
00050 ii * R£CORD SIZE 23 CHARACTERS It I ~..00051 * 00052 ****"1t******!t*1t!tltil*ilil!lilllil**U***UltU!1ilU**!t*!llt**lt!tU*!t!t*UU!IU!t!!Ul>UU!IUU!I 
0 O 0 S3 ______.....1------- · · · · 

00054 RE~ORO NAME IS HOLIDAY-REC WJTHIN ~OLIDAY! 

00055 
00056 Ol HOLIDAY•YYYY PIC t9(04lt I
00057 CH~~K VALUE 0000 THRU 2050! I 

! .. 
! 

------------------.-----~---~---· ·--- ·····----~-- .. ........ 

N 
w 

:r;::· 
-...:j 

http:05---------ARt.JL.N.Ar.if..-.l..S.-.S-l'.AE


* SOURCE LISTING o DDL 2ol 178136) - 460 

00058 Ol HOLIDAY•MM PIC -9(02)t
00059 CHECK VALUE 0 THRU 12. 
00060 01 HOLIDAY•DD PIC--9(02)#
00061 CHECK VALUE 0 THRU 31. 

------------ 00062 --------O-l---loi-0-b-t..DA-¥---NAME----------P-l~15~-$-~,------------­
00063 
00064
00065 10 
0 0 Olili Oooo•oooooooooooOllOO*•***OOO**oooooOooo*•*Oooooooooooooooooooooooo 
00067 * 0
0006A ° FILE NA~E STAFF 

88 069 : FILE ORGANIZATION INDEXFD SEQY~NTIAL 
------- . O!!)_ --------=---Rf:-{;G-RD-f'.ORNA-l---+-!-XEn--------------------~--

00071 ~ RECORD SIZE 36 CHARACTERS :

00072 
00073 
00074 0/
00075 RECORD NAME IS STAFF-REC WITHIN STA~F. I ' 

080 7f-i i0 077 Ol STAFF-ID PIC -X!lOlt, I 
-----------------ggg~~--------H(;t~~~~~~-I-o_N_______.,.pfH~Hrl-:·~--------------

oogso CH~~K VALUE t ~ 

00 81 
C0082 
00083 /0 i ' 00084 Ooo******************************OOOOoo**OO*~O*****OOOOOO*OO*o**OO
00085 0 . . 0 I 

-----..·--------· 0 O O 8f.. _________o~. -.-f-I-bE--!>IAME--CUs+gMR .o.___,____ 
00087 * FILE ORGANIZATION INDEXED SEQY~NTIAL * 
00088 * RECORD FORMAT FIXED * 
888~6 : RECORD SIZE 50 CHARACTERS : 
00091 *••• 000000***********0*********000000****0*•0•00000000000000000000 

00092 *I

00093 RE~ORD NAME IS CUSTOMER-REC 

·-··-·-·----------(HlG9'+--------------­
00095 Ol CUSTOMER-CODE 

00091i ool CUSTOMER•NA~E

00097 DEPT . 
00098 
00099 
00100 /0
00101 *****o****oo*ooo*oooo 0oo*o~ooooooo*oooo**ooo 0ooo*•o**oooo*oooooooo 

----- {J(;l02 • ' *--------------------- I00103 0 FILE NA~E PROJECT * 
I '000104 ° FILE ORGANIZATION INDEXED SEQUENTIAL

00105 11 RECORD FORMAT FIXED -- o 

0 0 l Oli : RECORD SIZE 315 CHARACTERS : 


l 
00107 
OOlOA Ooo••ooooooooooo*oooooooooo•o•O*OOOOO•ooooooooooooooooooo*ooo*OO** I 

I • 

OOlOQ 0/ 
. 0 0 1 1 O----------><f.'.~RO--NAM&--l-s--P~G.JE-€+-RE-G--W-I-~lN-fl~(}.JEC-~-------------

0 0 111
00112 
00113 
(l 0 114 
00115 



PPJTitJF~-6[1____________*SouRcE LISTING* DDL 2.1--(78136) ___ 460 

OOlln CHECK VALUE 0000 THRU 2050! 
00117 Ol PROPOSED-MM PIC-19(02)1
00118 CHECK VALUE 0 THRU 12. 
00119 Ol PROPOSED•DD PIC 19(02)1 

--------- 00120-------------­ ----------r.HECK--VAlUE-0-THRl>-31.-----------­
00121 Ol AUTHORIZED·YYYY PIC-19(04)1
00122 CHECK VALUE 0000 THRU 2050• 
00123 Ol AUTHORIZED-~M PIC-t.9(0211 -
00124 CHECK VALUE 0 THRU 120 
00125 Ol AUTHORIZED-DD PIC 19(02)f.
00126 CHECK VALUE 0 THRU 3lo 
00127 01 TARGET-YYYY PIC-t.9(04)f. 

·----------- 0(1128 €HECK--VAt:-UE~OGO-T-HRU-2050-
00l29 Ol TARGET•t-'M PIE f.9(02lt -
00130 CHECK VALUE 0 THRU 12. 
00131 
nuJ32
00133 
00134 
00135 

---------gg n~ 
00 l JA 
00139 
00140 
00141 
ssiz~ 

Ol TARGET-DD 
Ol COMPLETION-YYYY 

Ol COMPLETION-MM 
01 COMPLETION-DD 

01 PRJT-LEADER 
01. PRJT-MA~AGER 
Ol PRJT-USER 
Rl ~a~~ol~R~~e~r 

PIC f.9I02lf. 
CHECK VALUE 0 THRU 31. 
PIE-t.9(04)~
CHECK VALUE 0000 THRU 2050• 
PIC-t.9(02lt. -
P~eC~91~~v~~-T-HRU--l 2~---------
CH~CK VALUE 0 THRU 31,
PIC-1x110>1. 
PJC f.X(l0)1 0
PJC f.X(OS)f. 0 

~f~ ~~!l8l~: 

I-

------&OJ44­
00145 
80146

0 47 
00148
00149 

-----------------~g!i1001s3 
00154
00155 

Ol-E-MAliDAY -------­PJC-,;9(081V991--.
Ol E-CCMP-HR PIE f.9(08lV991,
81 E-OTHER PIC f.9f08lV991,

I TYPE-OF•APPL PIC 1Xt20)1 0 ·-

Ol AREA-OF•SVC PIC 1X(2Qlt.,
Ol KW-1 PIC f.X(09)1, 

_JLJa~t~-fHR--------~HJ~JHl~=-----------
CH~CK VALUE 1-01 1lf., 

... 

00156 
00157 ****************************************************************** 
0015A * * 
00159 * FILE NAt-'E PTEXT . o 
00161) --------------ll--F-Il,E-GRGAtHZ-A-HON---lNOE-XEO-SE-QUEN-H-Al; *----­
0Ul6 l * RECORD FORMAT FtXE~ -­ * 
g~lzj ~ RECORD SIZE 77 CHA ACTERS : 
00164 *******************••••••***••**************•********************* 
00165 
00166 
00167 

*I 
RESORD NAME IS 

·· 00 I 68-------------0l-PROdECl-NO 
OOJ69 Ol TEXT-CODE 
00170 
OU17J 01 LINE-NO 

PTEXT-REC WITHIN PT~XT, 

-·----------··--·-· - ----­

' 

00172 
00173 Ol DETAIL-LINE N 

(J1 

·Hf, •. 




r 00174 
00175 
00176 
00177 

... ·-··------·---0 c118 

1• 

178136) - 460 

··••*••*•••••••••*••·············································· . II _ll ___.___________ _ 

I ~ 
I ,...
I 
I 

' I 
00179 
00180 
(J 0181 
00182 
00183 
00184 

"••II
•· 

FILE NA~E STIME 
FILE ORGANIZATION INDEXED SEQUENTIAL
RECORD FORMAT VARIABLE -­
RECORD SIZE 135 TO 759 CHARACT~RS 

I 
i 
! 

.... 

J 

00185 •/ 
- ­----------------IJ01BA--------.j<[~0...~AME: IS 

00187 
STIM~f.C-liH-t+IN--Sl-lM~.----------------------

I J 
O!Jl8A 
00189 
00190 
00191 
00192 
00193 

Ol 
Ol 
OI 

Ol 

S•STAFF-ID 
S•PRJT-NO 
STIME-D•FLAG 

LATEST•YR 

PIC tX(lOlt.
PIC tX(lOlt.
PIC tX(Ollt
CHECK VALUE tOt tlt,
PIC t9(04lt
CHECK VALUE 0000 THRU 2050• 

..,,j 

·-------00194---------<+->---+1+•$UfLOGb\:IRS 10 TlM,._E""S----.P-IC-49-(-04~-V-99*·~------------------·
00195 Ol LATEST-~ON PIC t9(02lt
00196 CHECK VALUE 0 THRU 12,
00197 Ol MON-SUB OCOLRS 24 TIMES PrE-t9(04lV99t.
00198 -01­ LATEST•WK-PTR­ PIC t9102lt 
00199 CHECK VALUE 0 THRU 52,
00?00 Ol NUM-WK PIC t9(02lt
00201 CHECK VALUE 0 THRU 52, 

' 
I 
' 

... 

.. 
- ··· ----------- 00i'02---------++--l--litK--81R-O.C.W~UM"-WK-H+IE-ST--- - ­ ------------­

00203 
00204 
00205 
00206 
00207 

05 

OS 

05 

WEEK·YYYY 

WEEK-MM 

WEEK•DD 
····· · --·­

PIC t9(04lt
CHECK VALUE 
PIE-t9(02lt
CHECK VALUE 
PIC-t9102lt 

0000 THRU 2050! 

0 THRU 12, 

... 

J 
00208 CHECK VALUE 0 THRU 31. 
00209 05 WEEK-SUB PI~ t9(02lV99t,

-···-------·00210---------------------------------------------­
00211 
00212 
00213 

DtiTA CONTROL, I "' 
00214 
00215 

-AREA NAME IS SySPARM · 
--KEY IS FIRST-DAY-OF-WEEK ,.,. 

00216 DUPLICATES ARE NOT ALLOWED• 
00?17 ---- ---------egf 1~-
00?20 
00221 
00?22 
00223 

AR~A NAt-'f IS HOLIDAY · -
---------...,·EY--l-P&!rl-Ji;:..l-E:R-l-S--HIJA-¥--Kr¥--<--H0b-H>A¥-¥-¥-¥-t------------­

- - HOLIDAY-MM HOLIDAY-DD > 
DUPLICATES ARE NOT ALLOWED! 

AREA NA~E rs STAFF 
- KEY rs STAFF-ID 

... 

... 
00224 DUPLICATES ARE NOT AlLOWED 

_______ gg~~g- KEY IS ALTERNATE AUTHORiiATION 
-------------1JU~~l~A-+f.-S--AR~ND&~£O~-------------------

00227 
00228 
00229 
{1()230 
00231 

ARE A NAtJE rs CUSTOMR 
--KEY IS CUSTOMER-CODE 

DUPLICATES APE NOT 
KEY IS ALTERNATE OEPT 

ALLOWED __, 
N 

... 

... 
O'I 

. . .. ~ ~ ~ -.. - - . 



" 

(?8136) - 460 

00232 DUPLICATES ARE INDEXED. 
00233 
00234 AREA NAIJ.E rs PROJECT 
00235 - KFY rs PRJT-NO 


---·--------- ·- 0 ° ~~9 KEY ~~~x-t~~~~~T~R~R~~:L~~5~~E
8 8 23R DUPLICATES ARE INDEXED 
08239 KEY rs ALTERNATE PRJT-11MiAGER 
0 240 DUPLICATES ARE INDEXED · 
80241 KEY rs ALTERNATE PRJT-US[R

0242 DUPLICATES ARE INDEXED 
00243 KEY IS ALTERNATE SERVICE-ACCT 

··-·--·--·-·---- 0024---------------t1WPb--I-G-A-'1'£:~--ARE-INOEXED------------------------
00245 KEY IS ALTERNATE TYPE•OF-APPL 
00?46 DUPLICATES Ap~ INDEXED
00247 KEY IS ALTERNATE AREA-OF-SVC 
00248 DUPLICATES ARE TNDEXED 
00249 KEY IS ALTERNATE KW•I 
00250 DUPLICATES ARE INDEXED
00251 KEY IS ALTERNATE KW-2 
0 0 2 5 2- --OUP-L-l-(;A:r-f;-5--A R!';--!-NDfM:
00253 KEY .IS llL TERNA TE KW-3 . 
00254 DUPLICATES ARE INDEXED. 

83~~~ AREA NAIJ.E IS PTEXT 

00257 - KEY IDENTIFIER rs TEXT-KEY < PROJECT-NO TEXT•CODE LINE•NO > 
C025R DUPLICATES ARE NOT ALLOWED! 


----------88~~i---------A.R.E.A-..f"Af.t[--I-S-s+-IM&----------------· ----------­
0026! - KEY IDENTIFIER rs TIME-KEY < s-STAFF-ID s-PRJT•NO > 
00?62 DUPLICATES ARE NOT ALLOWED! 
00263 
00264 

00265 Rf.LATION NA~E IS AUTHORIZED-RY 

fJ0266 "JOIN WHERE STAFF-ID EQ PRJT-MANAGER. 
00?67

--------0026P.---------t<-EUHGN-NAIJ.E-.J-S-H-AO-l-NG­
00269 JOI~ WHEHE STAFF-ID EQ PRJT-LEADER. 
00270 
00271 RELATION NA~E IS PROPOSE 
00?7? -JOIN WHERE CUSTOMER-CODE EQ PR~!-USER! 
00273 
00274 RELATION NAIJ.E IS DESCRIPTION 
00275 JOIN WHERE PRJT-NO EQ.PROJECT•NO. 

------- 0 0 21 f,.-- --------------------------------------~----------··------~ ..·-·-­
00277 RELATION NAIJ.E IS TIME-REPORTING 
ag?7P. JOIN WHERE STAFF-ID EQ S-STAFF•ID. 
0 279 
00280 RELATION NA~E IS TIME•ON-PRJT 
01128} JOI~ WHERE PRJT•NO EQ S-pRJT•NO.

DDL CO~PLETE. 0453008 C~ USED. 0 DIAGNOSTICS!­
- _Cf'_ TJME -USED=---2-•4-8.0-c;E;.CCNOS-------,----~---------------------

1· ··:-:; ·\ 



" SOURCE LISTING " OOL 2.1 (78136) - 460 78/09112. 13.57.55. 1 

00001 TITLE flIVISION. 
O·JOQ2 SS ALLREC WITHIN PRJTINF-Or].
00003 l
0 0 0 0 4 
Ou007------ ---AHA S---£HV-lS-ION.--------------------- --------------------------------------·--------------------------·· -­
00006 AO REALM SYSPA~H BECOMES PARM-FILE. 
00007 AD REALM HOLIDAY B::COMES HOAY-FILE. 
00008 AO REALM STAFF BECOMES STAF-FILE. 
OOOGC! AO REALH CUSTOMR R~COMES GUST-FILE, 
00010 AD REALM PPOJECT BECOMES P~JT-FILE. 
00011 AO REALM PTEXT A~COMES PTXT-FILE. 
00312 AD REALM STIME AECOHES STHE-FILE. 
OGG13 ------­
0Q014
00015 REALM DIVISION. 
a o 010 RO PARM-FILE, HOAY-FILE, STAF-FILE, CUST-FILE, ~RJT-FIL€, 
0 0 0 17 PTXT-FILE, SHlE-FILE. 
00018 
0001 q 
o a o 20 RECORD DIVISICN. 

----- 00021-- ----------··------ ·-----·-----­
00022 01 SYS"ARM-REC. ... WTT'~IN PAR'1-FI 
00023 05 HISTORY-RETAIN. •• O"OINAL 1., ..00024 10 NU'1-YEAR PIC 9(02). QOJINAL 2 
00025 10 NlJH-HOMP-1 PIC 9(021. .... O"OINAL 3 I 
0 0 0 26 10 NUM-WEEK PIC 9!02J. •• OPQINAL 4 
00027 05 COST-?E~-UNIT. •• 0°0INAL 5....00028 10 MArJPOWER-"E'R-l'ANOAY PIC 9(03)Vq9. 0"0INllL 0 
O'J!J29----- --------1·t'l--GHIPUTE~-PER-HOUQ.--PIO- q ( 0 3) V9'k---------- - ---- ----·--·---.......... OP'HNAL - - 7... I 
0 1) ll JJ 05 HANOAY-FACTO~ PIC 9!03)V99. O~OPIAL "I 

g0 0 0 31 05 FIRST-DAY-OF-WEEK PIC X!01). ... Qr.[)INAL..... I ­0 JI) 32 05 FIRST-DATE-0~-WEEK. OQr:JI~illL 10....00033 10 FIRST-YYYY PIG q{Ol+). ')DOINAL 11 
000:!4 10 FIRST-MM P IC g <0 2 l • ... QDOINAL 12....00035 1tl FIRST-OD PIC 9(021. ORf'JINllL 13 
o a o ~5

-OtJ03i' ----H-6+1-..llOL-IB-A-Y-REC.~------------ __________.._·tl!THIN 40AY-FI · 
00038 05 H9AY-KEY. •• O?DINAL 1 
00039 10 HOLIDAY-YYYY PIC 9(04). •• ORDINAL 2 
00040 10 HOLIDAY-M~ PIC 9(02), •• OROI~AL 3 
00041 10 HOLIDAY-OD PIC 9(021. "" O~OINAL ~ 
000~2 05 HOLIDAY-NAME PIC Xl15J. •• ORDINAL 5 
o a o 1+ J 
00044 01 STAFF-REC. •• WITHIN STAF-FI

i 0 0 0 45------------05--ST-A F-F--I1+----------P I C---X I 10 !-.-----·-----------------------·--·-··--------- "•· 0 P{H Ii Al 1 
, i 00046 05 STAFF-NAME PIC X(251. "" O~JINAL 2 

0) 047 I ~ 
OGG~8 05 AUTHORIZATION PIC X(01l. •• OR1TNAL 3 
0001+9 01 CU5TOMER-REC. "" WITHIN CIJST-FI I 
00030 05 CUSTO~ER-COOE PIC XC05l. •• O~OINAL 1 
00051 05 CUSTOMER-NAME PIC X(25l. •• OQfltNOL 2 J ~ 
00052 05 DiPT PIC X!20>. •• O<'OINAL l 
0 t)O 53 - ------------­
0005~ 01 P~OJECT-REC. •• WITHIN PPJT-FI , " o a a ::;5 03 PRJT-NO PIC X(10}. •• O<'DI'IAL 1 
o a o ;;o 05 PRJT-TITLE. n ORO !NAL 2 
00057 10 T ITLE:-FIRST PIC Xl65}. •• OD'JINllL 1 

http:13.57.55


ALL ~::c • SOURCE LISTING • OOL 2.1 (781361 - 4Ei0 7R/09/12. 11,57.55. "AGE 000'.'. 

00058 10 T ITLE-S::CONO PIC X!o5l. ... Q<;>OINAL 4 

ooosq 05 PRJT-KEY- QA TES.. ... O='DHJllL 5 

o a o &a 10 DA TE- FRO»OSED, ... ORDINAL 0 

00061 15 PROr>OS~'1-YYYY PIC 9 [ 01+ I, .... OPDrnAL 7 


- OD0&2----- 1-5---fl~OPO SE ,1- l'!M ---.P IC--9 { 0 2 l ,---------·----------------------·------".._ O;;>•lIHllL B 

00063 1s prn::iosfo-oo PIC g { 02). ... QCf)TMAL g 

o o o&4 10 DATE-AU TH OR rz;: n. .... ORO rNAL 10 

000&5 u AUTHORIZEO-YYYY PIG g ( 0 I+ l. ... ORDINAL 11 

000'.>& 15 AUTHORI Zi':O-M'1 PIC q(02l. ... 0°0TNAL 12 

00067 15 AUTHOR! ZED-DO PIG g ( 0 21. QDQIIHL 13 

00068 10 Tl\Rf;E T-OA TE, ..."" 0"!)UJAL 14 

00069 15 TARG::T-YYYY PtC 9 I 04 l. ... OPOHJ.'\L 15 

00070----- 15--TAR fE T-MM---------PIG-q I 0 21.------------------------------·--··-------· ••-QR;HNAL - - 16 

00071 15 TARGET-DD PIG 9'( 0 21. ... o:iot N~L 17
....00072 10 COHPL::TION-'1ATE, O'='Qit<AL 18 

00073 15 COHPLET ION-YYYY Pre 9 I 04 l. ... '1"0ItJAL lq

0 0 0 71> 15 ca:WLET ION-'1'1 PIC q ( 02). •• QwtJitJAL 20 

00075 1 s COH 0 LET IQtl-00 PIC q ( 0 2). •• Cl"'lI ~U.L 21

0007& 05 PERSOl\S. ... O'?flTNAL :>:> 
00077 10 PRJT-LEAOEP. PIG X11Jl. ... D"llIUAL 23 

00078----- 1tl----.PRJf--HA NA {;E ~----.Prc--)( <1 {j l .-------------------·----·-------·------" .... QC'1I!H1l - "?4.,­00079 10 PRJT-llS~R PIC x ( 0 5 l. Q<;>QHJl\L ~::> "'" 00080 05 ACCOUNT, .... O'nPJAL 26 

0001l1 10 SERVICE-ACCT PIC XI 10 l. .... ORDINAL 27 

000112 10 CO.'fP\JTER-ACCT PIC x (10 ) • OCl)PIAL 2~ o o a '13 05 EST !HATED-COST. •• "'" QPQINAL 2g 
00081> 10 E-'IANDAY PIC 9!08lV9'l. .... nPOH~·~L 10 

000~5 10 E-COMP-ltR PIC q(O~IV9q. ... 0"'lHJnL H 
-0 0 0 86 --- -10---E-O THER -------- ----f>IG--q I 0 ~) V9~.-------------------------------- --·---· -·--- ---- -~ O>'fHNAL 32 

000~7 05 PRJ T-'<EYi'IORfJS. 0"0 INl\L :n'"' G 0 0 'Ill 10 T Y"€-OF-APPL PIC X!20l. ... O~JINAL 14
,.,.000'19 H AREA-OF-S'JC PIG x ( 20). QCJIN~L 15 

OOO<:tO 10 KW-1 PIG x ( 0 ')). .... 0 <>[)I •1 AL )6 

0 0 Gql 10 K W-2 PIC XIOq}, ... QPDINAL 17 

00092 10 KW-3 PIC x ( 09). .... '.J"') IN AL H 
oooq3 05 P~.JT-0- FLAG PIC X(Oll. .... ORDitJAL 11 
ooogr.-- ---------­ ---------------·------ --------------------------------------·--·-­
ao o 95 01 PTEXT-R':C. ... ',~ITH TN ::>TXT-FI 
000% 05 TEXT-KEY. •• ODOINl\L 1 

a o o g7 10 PROJECT-NO PIG XI 10 l • •• ORDINAL 2 
a o oq'I 10 TEXT-coo:: PIC )( ( 01l. ... O:;O!NAL 1

u00Y9 10 LrtlE-NO PIC q ( 0 2). .... OPJI r;A L '+ 

0010 0 05 DETAIL-LINE PIG x [ 0'4). 0 RO I~! AL 5
.... 
00101 
0 0 10 2 ------------u1---S T lM€-RE G.-----~·------ -------- ------------------------···------- -----------·----- ------- ---·------------" .. - wr r 4 I.., .. s T "li:- FI 

00103 05 TIME-KEY. •• QDOINAL 1 

00104 10 S-STA~F-IO PIC Xl10l. .. .. opryrNAL 2 

G0la5 1G S-PRJT-NJ PIC X11~l. •• OPDINDL 3 

0110'.> G5 STI,~-0-FLAG PIG X!01), •• QCQINAL 4 

00107 05 YEAR-SUATOTALS. •• OPOINAL 5 

0010'1 10 LATEST-Y~ PIC q(04), •• QDOINAL & 
00109 10 YR-SUA CCCUP5 10 TI~ES PIC 9!04lV99. •• ooryrNnL 7 

00111) ---------------------O>;---MONTH-SU8 l"O TAL-S .- ------ - - ------- -- -- -·-------------------·------------- ___ _..,_ - -JOQ I "J/;L 8 

00111 10 LATIO:Sl-t'O'-l PIG q(Q2), .... OD'JINAL q 
00112 10 MON-SU~ occu~s 24 TIMES PIC q(Q4)Vqg. • .. OPOINAL 10 

00113 05 WEEK-SlJrJTOTALS. "" O"'OHIAL 11 

00114 10 LATEST-WK-PTR PIC 9{02l. • .. oon!lll\L 12 

00115 10 NUM-WK PIC 9{021. ... OPOHJliL 13 


....... 

N 
\.0 

"' 

-: 

~ 

http:11,57.55


ALL ~.=:C ~ SOURCE LISTING ~ DQL 2.1 ( 7~131;) - 1+60 OJl(';E 00 0 ,) 

0011& 10 WK-suq ·OCCURS 1 TO 52 TIMES DEPENOING ON NUH-WK. •• OPOINAL 1'+ 
00117 15 WEEK-'JEGIN-OATE. •• 0°JINGL 15 
001111 20 lffEK-YYYY flIC q(QI+) • "" oq•JHIAL 1& 
0 0 11 q 20 WC:EK-'1H PIC q(02l. ... o::::arnAL 17 

- -- - - 00120 ---------- -----------2fl-- Wf::: K- 01)------P IC- q I 0 2 l • -- ------------------------------- ·---------------- "~ O"' 'J H-i.; l - 111 
0D121 15 WEEK-SUR PIG 9(02)Vgg. •• OD'JINAL 11 
OH22 
00123 

PRIMARY KEY 00031 FJR~T-OAY-OF-WEEK FOR AREA PARM-FILE 
PRIMARY KEY 000311 HnAY-KEY FOR AREA HnAY-FtLE 
PQIMA~Y KEY 0001+5 STAFF-IO FOR AREA STAF-FILE 
ALTERNATE KEY 0001+11 AUTHORIZATION FOR AREA STAF-FILE 
PRIMA PY '<E Y -- 0 G 0 50---------GUSf0·'4~Pc--OlflE--f'OR-A~~A-BUS-l-F-IL-E----
ALTEPN ATE KEY 00052 OEPT FOP AREA CUST-FILE J
PRIHA 0 Y KEY 00055 PRJT-tlO FOR AREA PRJT-FILE 
ALTEPtlAT<: KEY 01)077 PPJT-L:':ADEP FOR AR'.':A PRJT-FILE 
ALTERNATE KEY 000711 PRJT-HANAGER FOR AREA PRJT-FILE 
ALTERNATE KEY OOQ7q PpJT-USER FOR AREA PRJT-FILE J
ALTERNATE KEY 00081 SEqvrcE-ACCT FOR AREA PRJT-FILE 
ALTERNATE KEY 000~11 TYP[-OF-aPPL FOR AREA DRJT-FILE 
ALTERtlATE <EY OOtlf\9-- R-:OA-1-H'---SVB--FlJR·-A'?,;:A--..CR,,:H-f'--ILE--- ----- ----------­
ALTERNATE KEY oooqo KW-1 FOP AREA PRJT-FILE 
ALTERNATE KEY oooq1 KH-2 FOR AR~A 0 RJT-FILE 
ALTERNATE KEY 00092 KW-J ~OR AREA PRJT-FILE 
PRIMARY KEY ooogs TEXf-KEY FOR A~EA PTXT-FILE 
PRIMARY KEY 00103 TIME-KEY FOR AP.EA STHE-FILE 

••••• RECJRO MAPPING IS NEECEO FOR REALM - PARM-FILE 
••••• R[CORO HAPPING IS NEEDED FOR REAL~ - HOAY-FILE 
•"••"------~:"C6R'3--1-1APflHl5-f5--N~C:-fEO-FBR--~~Al:~------STAF-FTL5-------------------------------
••••• RECOR'J MAPPING IS NOT NEEDED FOR REALM - CUST-FILE 
••••• RECOR~ HAPPING IS NEEOEC FQq REALM - PRJT-FILE 
••••• RCCORO HAPPING IS NEEDED FOR REALM - PTXT-FILE 
••••• RECORO HAPPING IS NEEDED FOR REALM - STHE-FILE 
0012~ RELATION DIVISION. 
00125 RN IS TIME-REPORTING. 

0012& RN IS TIHE-ON-~qJT. 


--- -- ............... "--------t-N-G-·0 F s u A s e K':-H A---,c;eu R-C-f---HH"H f­
..J.........
RELATION STATISTICS 

R'.:LATIO'I vJ1 TIME-REPORTING TRAVERSES AREA - STAF-FILE 
A~EA - STM<::-FILE 

REL AT I OtJ 0 u2 TIHE-ON-PRJT T~AVERSES AREA - P~JT-FILE 
AREA - 5TMC:-FILE 

---------------8:=-tr!-N--511e--5-BHE"1A-f'-I-l.-t-tiAINT-£N-llN0E------------------­

ENO OF FILE MAINTENANCE 

DDL C0~0LETE. 054000~ CH USEn. 0 Dil\GNOSTICS. 


C0 TI~~ US~D= 1.5qz SECONDS 

I. 
j...... 

w 
0 



• SOURCE LISTING • DDL 2.1 I 711136! - l+&O 78/0q/12. 13.57.32. 1 

00001 TITLE 11IVISION. 
00002 SS TIHESUB WITHIN PRJTINF-DB. 
0 0 0 G3 
o a o o '+ 
0 0 0 0 S ------------1..-l.AS--lllVlS ION.----------------···--------- --- .. --- -----------------------------------­
0u00 o AO ~EALM SYS 0 AqM BECOMES PARM-FILE. 

00007 AO REALH PROJECT BECOMES PRJT-FILE,

OOOOR AO REALM STil'E GECOHES STM~~FILE. 
 I00009 
0001G 
0uG11 REALM DIVISION. 
00012 RD PARM-FILE, STME-FILE, PRJT-FILE, 
00013---­
00011+ 
00015 RECORD DIVISICN. 
00010 
00017 01 SVSPARM-REC. 
G001B 05 HISTORY-RETAHI. "" 0"JINAL 1
00019 10 NU~-YEAR PIC 9102!. •" ODJ t';Al ? 
00020 10 NUM-MCNHl PIG 9102!. • " 0 "0 T •l AL J 

-·· - --------00il21--------------±~U!1~WEf'°'··--------P-IG--91-02l~ -------. ______,t_L~R.)f!lAL------ -4 ­
OJ022 OS COST-PER-UNH. "'" o:mrt1AL 5
00023 10 MAr~PO'.ff'i-PER- l'ANOAY PIG 'l!03JV9q. •• Q'<1I NAL & 
0002'+ 10 COMPUTER-PEq-HQUR PIC 'll03lV'l9. '" " 0 o 1 I •;AL 7 
OJ025 05 HANOAY-FACTOR PIG 'l!03lV'l9o "" O"DJNAL ~ 
OOO?o 05 FIRST-OAY-OF-wEEK "IC XID1l. •• QPrJINAL g
00027 05 FIRST-DATE-OF-WEEK. "" QOl)INl\L 10 
00028 10 FIRST-YYYY PIC glO~l. '"• o·•·HNAL 11 

- 0 0 0 21- 1JJ---f"-Iil.S:l'--~'1~ ----------i> !G---9 Hl 2 l .--- .lfJl-___Q::;>QIN.ll- 12 
00030 10 FIRST-DO PIC 91021. "" r)O:JHl~L 13a o a31 
00032 01 f'ROJECT-Rf.C. •• WITHH! PRJT-FI 
00 033 05 pqJT-NO PIG Xl101. •• O"OINAL l
0 0 0 31+ 05 P~JT-O-FLAG PIC Xtall. ..,. O"'JIN:'.IL 2 
00035 
00035 01 STIHE-REC. •• WIT~IN STME-FI 

- 000-37---------------0-9--T-I-H,i;-KE'!' ----------- -----------------H•. --OROINAL. -1 
00038 1~ S-STAFF-ID PIC X!10J. ••ORDINAL ' 
00039 10 S-PRJT-NO PIC X!1QJ, •• OgDINAL ~ 
0001+0 05 STI~E-0-FLAG PtC X!01J. •• JD1INAL l+ 
0001+1 03 YEAR-~U~TOTALSo •• QDOTNAL , 
000~2 10 LATEST-Y~ PIC 9(01+!. •• QD1INAL 6 
00043 10 YR-SU1 occu.~s 10 TIMES PIC 9I01+Jvqg. ... 0"0ItJAL 7 
000!+4 05 ~QNTH-SUATOTALS, •• QD'JINAL ~ 

------- -- OGJ45 1.g._kAn::s.r-110N--------P-IG----9(\J2 J .-----··-·-···-··---------------------------------""--J"-1INilL q

00046 10 HCN-S'.Jrl OCCIJRS 2!+ TIHl:S 0 IC 910l+lV'l'lo .., '.Hl1TtlAL 10 

00047 GS WEEK-'.:U9TOTALS. n Of.l11Mt.L 11 

ODO~' 10 LATEST-HK-PTR PtC 9!02l. •• Q?DI~~L 12 

aoo~9 10 NUM-WK PIC q{Q2l. ' •• ODOINAL 13 

OuOSO 10 H1<-suq OCCURS 1 TO 52 TIHES DEPENDING ON NUH-WK. • .. QP1INAL 14 
00031 15 WEEK-AEGIN-OATE. ... oqarnAL 13 
00052 20 WEEK-YYYY PIC q(Ol+J. •• ODOTNAL 1& 

-- - - - 000?3-- 2-0---W,O:EK-1111---___pTG--91021.-------- -----------------------------"• Q01INAL 17 
00005'+ 20 ~IEE'<-00 PIC 9102). 0"1lPIAL 1~ 

u0055 15 WEEK-SUA PIC 'll02lV'l9. n Qr.>'JU!AL 1q
••••• ENO OF SUR-SCHEMA SOURCE INPUT 

' i 

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

. ~ ' ­

http:O"'JIN:'.IL
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---------------------------------------------------------------------

T I>t:: SlJ i; • SOURCE LISTING • OOL 2.1 ( 713136) - !+60 

PRIMllf1Y KEY 0002& FIRST-DAY-OF-WEEK FOR A"EA PA~M-FILE 
P F<IMll~Y KC:Y OJJ37 TIME-KEY FOR AREA STHE-FILE 
PRIMARY KEY 00033 PRJT-NO FOR AREA PRJT-FILE 

••••• 	 RECORQ HA 0 PING IS NEECEO FOR REALM - PARM-FILE 
------"".""---~fbORD---M~PPING-tS-.!>l:O.;:-!lEQ--FOR--~EALH-----STME-FILE--------------------------------------------

••••• 	 RECORD MA 0 PING rs ~EEOEO FOR REALM - PRJT-FILE 


BEGIN SlJB-SCHEHA FILE MAINTENANCE 


ENO OF FILE 	 MAINTENANCE 

c
0 D L C 0 M PL C: TE • 05403ul1 CH USEfl. 0 OillGNOSTICS. 


0 
 TIME USED= O. 734 SECONIJS 

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

I 
J ~ 

__, 
w 
N 



---

~ SOURCE LISTING • DDL 2.1 (71\1361 - 4&0 1 

00001 
00002 

TITLE nIVISION,
SS UPTONE WITHIN P~JTINF-oe. 

00003 
0000!+ 
0000:; 
o o o a e, 
o o o o 7 

------A-b-IA-S-OIV IS-I ONy--------------------------­------------------------·---------·--·-·­-··-------··-­-------- -·-·--- --­
AD REALM SYSPA~H o::coHE~ PARM-FILE. 
AO REALM HOLIDAY BECOMES HOAY-FILE. 

-­

00008 AO REALH STAFF OECOHES STAF-FILE. 
GOOO'l AD REALH CUSTOMR BECOMES CUST-FILE. 
00010
aoo11 
00012 REALH DIVISION. 
o o o 13---­o001!+ 

R[I P-ARM--F'.I 1.-&.,.-ttO-A-¥-~ I LE,---S T-A-F--F I l ET-CUST-FIL.;:'..----------------------------­

00015 
0001S RECORD DIVISICN. 
00017 
G0018 01 SYSPARH-REC. •• WITHIN PAPH-FI 

-­

OOQ1q
00020 
OOJ21 
OuG22 
00023 

GS 

05 

YISTORY-RETAIN. 
10 NUM-YEA~ PIC q(02).
O--,--NUM-MGNPl--------+'IG--9(02 l .------~----------------------------------------

10 NllM-IEEK PIC q(02l.
COST-PER-UNIT. 

•• 0°DINAL 
•• OFOINCL 

--••--Jh'f1TNAL 
•• J 0 DI'lllL 
•• 0°0INAL 

1 
2 
3 
'+ 
5 

00021+ 
00025 
00026 05 

10 HAl\IPOWE"-PER-l'AtHJAY 
10 CCHPUTER-PE~-HOUR 
HANOAY-FACTOR 

PIC 
PIC 
PIC 

q(Q3)V99o
q(03JVqq.
9!03lV99o 

H 
•• 
•• 

anoINAL 
0°DINAL 
OPOINAL 

o 
7 
8 

OJ027 
00028 

05 
05 

FIRST-DAY-OF-WEEK 
FIRST-DATE-OF-WEEK. 

PIC Xl01l. •• 
•~ 

QPOINAL
0°DINAL 

1 
1)

00029 ------------------10---F'.IRST-VYY--Y----------PIC- ..q(Q4 l-y------------------··---·---------·-----------''"'-OPJTNAL 11 
00030 10 FIRST-HH PIC 91021. ""'')OO!'JAL 12 
00031 10 FIRST-DD PIC qco21. •• 0°0INAL 13 
o a o 32 
00033 01 HOLIDAY-R"'.C. •- WITHIN HOAY-FI 
o a o 3 !+ 05 HOAY-KEY. •• o:;::n tlAL 1. 
00035 10 HOLIDAY-YYYY PIC q(04). n- O''OINllL 2 
oJo 36 10 HJLIOAY-H~ PIC qco21. •~ QPOPJAL 3 ________:____.,.,__ OJ<llt~Al 4 .. -· ---- 0 0 IJ 37--- ------------10-- HOL IDA ¥--OD---------PIC--q (-0 21 • --------------­
0Gu38 05 HCLIOAY-NAHE PIC X!1Sl. . •~ ORDINAL 5 
00039 
0 0 01+0 01 STAFF-REC. •• WITHIN STAF-FI 
o o o 1+ 1 05 STAFF-IO PIC XC10). •• ORDJNlll 1 
oao1+2 05 STAFF-NAME PIG X(25), •• QP'."JINl\L 2 
000~3 05 AUTHORIZATIO~ PIC X!Ol). "" J"OPJAL 1 
0004'+ 
o o o .. 5------ -----+<--1----G!J S--t-01-ER-RE C. --------- ·------------- ---------------------------- -4 • WHll I"l CU ST-FI 
o0 0 !+& 05 CUSTOMER-CODE PIC X!05J. • • •) "'0 TN AL 1 
0001+7 05 CUSTOMER-NAME PIC X!25l. •• O~OINAL 2 
0004'l 05 DEPT PIC X!2Dl. •• o:~JINAL 3 
o o o~q 
4- ........ 
 DID OF SU'3-SCHEMA SOURCE INPUT 

Pl<IH••<Y K:::Y 00027 Fl~ST-DAY-OF-WE::K FOR AREA PA~M-FILE 
PRIMA"Y KEY · G 0 0 31+ ----- WJAY-KEV-FOR--ARE A--HOAY-F ILE-----------·­
PRIMA~Y Kt:Y 00 041 STAFF-I~ FO~ AREA STAF-FILE 
ALTERtJATE K:CY 0001+~ ALJTHORIZATIOtl FOR AREA STAF-FILE 
PRIHAr.>Y KEY ooo~s CUSTOMER-CODE FOR AREA CUST-FILE 
ALTEP.'lA lE K:':Y 000~~ DEPT FO~ APEA CUST-FILE 

....... 

-w 

w 
......................................................................,. ·-····· 

l .J 

)1 

I _J 
I 

J 


J 


.J 

J 

.J 

.) 

J 

..) 

..) 

..) 

.J 

.J 

'1 
I '.J 
I 


...J 



0U "TONE • SOURCE LISTING • DOL 2.1 I 71l13Sl - 460 	 AGE OOQ2 

RECORO HAPPING IS NEECEO FOR RO:AL11 - PA1H-FILE¥.f. '"''"........ 
 RECORD 11APPIN~ IS NEECEC FOR REALM - HOAY-FILE 
RECORD HAPPING IS NEEDED FOR ~EAL~ - STAF-FIL~""'""'"""....... 	 RECClRO MAPPING IS NOT NEEDED FOR REALM - CUST-FILE 


BEGIN SUB-SCHcHA FILE MAINTENANCE 


ENO OF FILE 	 MAINTENANCE 
DDL 	 CJMPL:::TE:. 054000i1 CM USED. 0 [)!AGNOSTICS. 

CP TIME us::o= 0.&10 SECONDS 
----- --------------------------------------------·--·-----··----- .. -------·------ -··­·-----~-------·-·-·· 

I ­



______________________________________;_________~-~~-~~~---.,..~~~~-----·~---··-

-soumrs 1rNG • rruc 2.1 17813r6TJ-=--r.4~5~ar----7.,,.,..a1rwo~a7 1/~2~2~.-.1'"4~.~2·~2r.•0~4~.----...p~GE 
._.I 


00001 -- - TITLE DIVISION. - --··- --- .. - ­
00002 SS UPTTWO WITHIN FRJTrNF-DB. 
00003 c0 0 04 

·-·--·-------- ___ oooos ______ALr.AS..._D..D/J.Sl0.14--.----------­
00006 AD REALM SYSPARH P.ECOHES PARM-FILE. 
00007 AD REALM PROJECT BECOMES P~JT-FILE. 
00006 AD REALM PTEXT BECOMES PTXT-FILE. 
00009 AD REALM STIME BECOMES STME-FILE •. 
00010 
0 0011 
00012 REALM DIVISION. 

_________ ···-------·0 00.13___________~_..e.A RM- F II E, PR. II-E II E, PI XI- FJU:.,,_s.t...M&EI~-----------------
00014 
00015 
00016 RECORD DIVISION. 
00017 .. - .. .• .. -·----,-··-~ ......... --....
- "" ·- - ····---·--········--·-­
00018 01 SYS PARM-REC. WITHIN PA PH-Fr 
00019 05 HrSTORY-RETAIP>. •• ORDINAL 1 

0 0 0 20 10 NlJM-YEAR PIC 9(02). •• ORDINAL 2
-.. -·-·---------- ~ ~ ~ n Q_NUli,,.M 0 NIH P.IC_9 t02.l~ !.~_OROINAL--..3 


10 NUM-WEEi<: 0 rc 9 I 0 21 • •• ORDINAL I+ 

00023 05 COST-PER-UN IT• ••.... ORDINAL 5 

00024 10 MANPOWER-FER-MANDAY ore 9(03IV99. ORDINAL 6
....00025 10 COMPUTER-FER-HOUR Pre 9!031V99. ORDINAL 7 


__)0 0 0 26 05 MANOAY-FACTOR P IC 91031V99. ... ORDINAL A 
00027 05 FIRST-DAY-OF-WEEK PIC x1011. ... ORDINAL q 
00028 05 FIRST-OATE-OF-~EEK. •• ORDINAL 10 


- ---------- --- 0 0 0 29 ______________ 10._£I RS.I~n'i.L o.lC....B IQ. 4 )_ ... ..ORDINAL ... 11 

_)00030 10 FIRST-MM PIC 'H 02). •• ORDINAL 12 


0I 00031 10 FIRST-DD IC 9 ( 0 21. •• ORDINAL 13 
o o o 32
I 00033 01 PROJECT-REC. ..... WITHIN PRJT-FI 
0 0 0 34 05 PRJT-NO 0 rc x1101. ORD IM AL 1
"'"'I 00035 05 PRJT-TITLE. •• ORDINAL 2 


10 TITLE-FIRST PIC x ( 651. •• ORDINAL 3

1 O__IHLE..::.SEC C~.O orc_xti --••__ QEOINAL ___ -- lt -­I ------ ------ -------- -8 nU----- 05 PRJT-KEY-OATES. ... ORDINAL 5 


00039 10 DATE-PROPCSEO. ... ORDINAL 6 

0 0 0 40 15 PROPOSED-YYYY PIC 9 ( 0 4) • ... ORDINAL 7
....OOG'+l 15 PP.OPOSED-~H PIC 910 21. -·-···-·· ..... - ··-· . ., ...... ,. .. ORDINAL 8
l ...o o o i.2 15 PROPOSED-OD PIC 9(021. 

., 

ORDINAL (j
00043 10 OATE-AUTHCRIZED. •• ORDINAL 10
II 0 0 0 -+'+ 15 AUTHOR I ZEO-YYYY PIC 9( 04). •• ORO IN AL 11 


,5___~11 Il:lfl£1Zlli-:.MIL____E.r G__g_{ 021.~ •.!: - ORDINAL .. -~ 1 ;~I ------ ~ ~ ~ ~~-------------15 AUTHORIZED-OD PIG 9 ( 0 2>. ... ORDINAL 15 

0 0 Q:+ 7 10 TARGET-DATE. ... ORDINAL 11+ 

0001+8 15 TARGET-YYYY ore 9(04). ... ORDINAL 15
! ....oou49 15 . TARGET-1'1H PIC 9 ( 0 2> • .... .. .... .... OFDINAL 16
~·-·0QQ50 15 TARGET-DO OIC 9 ( 0 21 • ORDINAL 17
I 

00051 10 CO HPLETIO 1\-0A TE• ••... ORDrnAL 15
I 00032 15 COHPLETION-YYYY P IC 9(0 41. ORDINAL 1q
':· ---------- ~~g~~--------------1.5__t::_QHP.LE.UQN~.MH.__~lC-9l02l • .._.ORDINAL-- J 

15 COHPLETION-00 OJC Cj(Q21. ••... ORD Pi AL H

00055 05 PERSONS. ORDINAL 22 

0 0056 10 PRJT-LEADER PIC x110>. ... ORDINAL 23 

00057 -.10. PRJT,.HANAGER ... ... ore x ( 10) • ---· ... ORDINAL 21+..... ·-----··-·--··--. ---·---·---·-·----·--··--·-·-·-·--·-· -···-. 

..... 
w 

___U"l 

http:ALr.AS..._D..D/J.Sl0.14


r UPTfW: ::: --------·-------. s:~RC:R~;:~::: .•00[-2.T~I~7~~::·:•-.. ~-6:..... --=~:8-7-_~_6:'._~~~---1.~-~~2-~0-4~--------- PAGE Ooo 2 
8	 •• ORDINAL 

00039 ~5- ACCOUNT. 	 •• OPDINAL ~~ 
00060 10 SERVICE-ACCT P IC X C 10) • 	 •• ORDINAL 27 
00061 10 COMPUTEP-ACCT PIC Xl10). 	 •• ORDINAL 28

•• ORDINAL 29I.·--·--·-----· ·------·-OgO~OOOb~t as nn~~~~~oi~S.I 	 1DIC 9(08lV99. 	 •• ORDINAL 30 
.. 10 E-COMP-HR PIG 910 A) V99. 	 •• ORDINAL 31 

00065 10 E-dTHER PIG 9(08)V99o 	 •• ORDINAL 32I 0006& .... -----·--·- ---- ....... OS .. PRJT-KEYWOROS ......... 	 •• OPOINAL 33 

00067 10 TYPE-OF-AFPL P IC X ( 2 0) • 	 •• ORDINAL 31+ 
00068 10 AREA-OF-SVC P IC X ( 2 0 I • 	 •• ORDINAL 35I 00069 10 KW-1 PIG XC09) • 	 •• ORDINAL 36 

.1c.....x ( 0 9l­	 ·---!'! .ORDINAL. 

I. ·--------gogo.go}7·2~ 1 r~~~1 	 ORDINAL HDIC )((QCj) e •• 
05 PRJT-0-FLAG P IC XI 01l • •• OPDINAL 39 

00073 
0 0 0 71+ ... - . 01 .. PT EXT-REC. 	 ....... ------ -···-. ··---·- ...... ... .. ... . ...... ----· u WI TH IN PT XT-f'I 
00075 05 TEXT-KEY. 	 •• OPOINAL 1 
0007& 10 PROJECT-NO PIC XC10J. 	 ••ORDINAL 2 
00077 10 TEXT-CODE PIC Xl01). 	 •• ORDINAL 3 

·------------&gH~------ ------o-5--...offi~r-1r-r~u.~.._________.~f§-H~~l-:---------------------::-g~grn~l:----- -~ ­
o o o Bo 
00081 01 STIME-REC. 	 •• WITHIN STME-FII 	 - 0 0 0 82 -- ---- ...-... .. OS T IHE-KEY. .... . - . ... .. . . - - ... --------.. -----·------·-··---------------·· •• ORDINAL 1 
00083 10 S-STAFF-IO PIC X(10l, 	 n ORCINAL 2 
00081+ 10 S-PRJT-NO PIC Xl10l. 	 •• ORDINAL 3 
00085 05 STIME-0-FLAG PIC X(01). 	 •• OROINllL I+ 

-·-·-·-----------0 0 0 8& £.AR..-..SUBI..O.Ut.......__________ ··-·-•! ORDINAL_ 5 .. ­
00087 10 LATEST-YR PIC 9(01+). n OROINAL 6 
00088 10 YR-SUO OCCURS 10 TIMES PIC 9(04)V99o n ORDINAL 7 

00089 05 MONTH-SUBTOTALS. •¥ OQDINllL !\ 

00 0 9() ·----------- ----------- - .... .1() . LA TES T... MO r-. .. ..... ....... PIC 9 ( 0 21.•. - .. -- ---------------·-------- ····--------·--- •• ORDINAL 9

O O Qg1 10 HON-SUB OCCURS 21+ TIMES PIC 9C04lV99. n OROIN/lL 10 

OG092 OS WEEK-SURTOTALS. •• ORDINAL 11 

00093 10 LATEST-WK-FTR PIC 9C02l. •• ORDINAL 12 


-·-·-----··-- -----·---0 00 91+ j)_.NU,M,,.W D IC.-•a.t-02.l ... ••.ORDINAL 13 

00095 	 10 WK-SUR OCCUoS 1 TO 52 TIMES DEPENDING ON NUM-WK. •• ORDINAL 11+ 
0009& 15 WEEK-eEGIN-OATE. 	 "" ORDINAL 15 
00097 20 WEEK-YYYY PIC g ( 0 I+). •• ORDINAL 16 
0 0 0 98 ·----- ..--.. . .... -·······-----··------ _........ 2 O. ·--..W EEK..,MM. P IC q ( 0 2) ••.. n ORDINAL 17 
00099 20 ~EEK-CD PIG g ( 0 2). •• ORDINAL 18 
001u0 15 WEEK-SUB DIC 9C02)V99. •• ORDINAL 19 
n•n UID OF SUB-SCHEMA SOURCE INPUT 

-PRrMARv--KE:Y ____0J027 FIRS-f=DAv-oF-WEEK FOR Ai:(EA PAR~-FILe: 

PRIMARY KEY 00031+ PPJT-~O FOR AREA PRJT-F!LE 


l 
I ALT~RNATE <EY 0005& PRJT-LEAOER FOR AREA PRJT-FILE 


~ u~~ N~n ~n ~ ~ ~ §~ -------- ~~ ji =0~ ~~ Grn/~~E ~R~L?~~~iJ ILE ... ····· -------· · ------·--···· ----- ----· .. ·------· --·----­
ALTERNATE KEY 00060 SERVICE-ACCT FOR AREA PRJT-FIL£ 

ALT~RNATE KEY 00067 TYPE-CF-APPL FOR AREA PRJT-FILE 


- AL ER~IA t£...KEY.. 00068----AREA-.!JF."..-S.VC-F-OR.-ARE.A-f'.R.JLd'...U.L- ---------------------·-'------ ·--·--·---------· 

ALTERNATE ~EY 00069 KW-1 FOR AREA PRJT-FILE 
ALTERNATE KEY 00070 KW-2 FOR AREA PRJT-FILE 
ALTERNATE <EY 00071 KW-3 FOR AREA PRJT-FILE 

PRIMARY KEY --· 000 75.------TE XT-KE Y-..FOR--AREA--PTU.--f'.ILE------·--··--·-··----------------·-·------------------------·----...

PRIMARY KEY 00082 TIME-KEY FOR AREA STME-FILE 	 _, 


w 

CJ)l. 

http:AR..-..SUBI..O.Ut


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

-------UPTTWO 	 • SOURCE LISTING. OOL 2.1 (78136) - 460 78/08/22. 14.22-~0~-----PAGE:-ooo3" 

:::::----------~tgg~g- ~~ ~~i ~g-1 ~--~~Hrn· ~g~--~f~t~·-: -------~~5~:~ It~------------------·-------------------·--··-
•• ••• ~ECORD HAPPING IS NEEDED FO~ REALM - FTXT-FILE 

••••• PECORO HAPPING IS NEEDED FOR REALM - STHE-FILE
r - ----------	 ..----··· ---·-----­

DEG IN SUB-SCHEMA FILE MAINTENANCE 	
-~ 

I .. - .,._.._,.__,.____________EN 0- 0 F.•. F--I.LE-MAlN-U.NAN-CE-------------··--"'·'"·•"'-~-------------------------------------·---· 
OOL 	 COMPLETE. 0540008 CH USED. 0 DIAGNOSTICS. 


CP T IHE USED= 1.440 SECOl\OS 


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

--· ------------------- ···-···- ·- -··--------------------------------------------··--·------------·---·---···- .... 

·--··----·--·--------···--···-····--------- ---·----------· ··-·' 

---·------------·-· -···-- - ..... ···-·· --------------------------------------------··--···-----------·-------------------­

r 

I 	 __, 
wI 	 ....... 


...... 



• SOURCE LISTING • DOL 2.1 (781361 - 460 78/0g/12. 13.57.22. "'AGE 1 

00001 TITLE DIVIS ION, 
00002 SS P. 0 Tsue WITHIN PRJTINF-00. 
00003 
o o o O!+ 

- 0 0 0 1H---------<>t-IAs--n I VIS-HJN.------------·-------------- ··-···--·- ------------------------------------------ -----·-----·-- -·- ·­
00006 AO ~EALH SYSPA~H BECOMES PAR~-FILE. 
00007 AD REALM HOL IOAV BECOMES HDAY-FILE. 
OOOOR AO REALM STAFF BECOMES STAF-FILE, 
oooog AO REALM PROJECT BEC0MES PRJT-FILE. 
00010 AD REALM STIME BECOMES STME-FILE. 
00011 
00012 

- -- --- 0 0 0 13 ----------+<''0-Al.-M-!HVIS ION.-------------------------------------·-------- -----------·----- --- ---- ----------------- · --------------·- ----­
0001 I+ RD PAP.t-:-FILE, HDAY-FIU:, STAF-FILE, PRJT-FILi::, STH::-FILE. 
00015 
00016 
tlO 017 RECORD DIVISICN. 
0001~ 
0001g 01 SYSPARM-REC. •• WIT~IN DA?M-FI 
0 0 0 20 05 HISTORY-RETAIN, •• O~DINAL 1 

- -00021-- ------------1~--NUM-V::AR---------.PIC·-q(Q2) • --------------··-------------- ·----•• --.JP'lINlll ~ 

00022 10 NUM•HONTH PIC q(02). •• ORDINAL 3 
00023 10 NUH-HEEK PIC 9102), "" 0°DINAL 4 
0 0 021+ 05 COST-FER-UNIT. •• ORDINAL 5 
00025 1G MANPOW~R-PER-"ANOAY PIC 9103JVgq. •• ORDINAL 6 
00026 10 C0'1PUTER-PER·ll0UR PIG 'H03lV9g, •• O'?OU1AL 7 
oa027 05 MANOAY-FACTOR PIC 9101lV99. •• 0°JINAL ll 
0 0 0 211 05 FIRST-OAY-OF-WEEK PIC X!01), •• 0°0INAL q
0GD 2g ------- -------0-5~ IR Sf-DI\ TE-OF -W i:E-K.----- ---- -· - -------------- --------------- -------- ""'- -9 o J IN AL 10 
0aa30 10 FlRST-YYVY PIC qlQ~). •• 0°JTNAL 11 
o o o 31 10 FJRST-M~ PIC g(Q2l, •• OPOINAl 12 
o o o 32 10 FIRST-OD PIC 91021, •• ORJINAL u 
o·Jo 33 
a o 031+ 01 HOLIDl\·V-REC, •• WtTHIN HOAY-FI 
00035 05 H'1AY-KEY, •• ORDINAL 1 
o a o 3& 10 HCLIOAV-YYYY P!C g(Q4l. •• ORO !NAL 2 

- 0 0 0 37---- ----------1~-HOLIOA Y-"1!1-------.P IC --H 0 2 I • --------------------------------•• QPl)INl\l- 3 --· 
0J 038 10 HOLIDAY-OD PIC qlQ2), •• OPDitl~L 4 
00039 05 HCLIDAY-NAME PIC X!15l, •• O'<DINAL 5 
00040 
OuG41 01 STAFF-REC. •• WITHIN STAF-FI 
00042 05 STAFF-ID PIC Xl10). •• 0Pf1IN/IL 1 
0~043 05 STAFF-NAMi:: PIC X1251. •• OO')TNAL 2 
00044 . 
0 0 0 4 5 ------------------0 ?--A IJ TH 0 RI 'l AT-IOJ\f----------f'IC-- X ( 0 1 ) • ---------- ------------------ ------·-- -------- -------- ""' 0''"1T NI\ L 3 
0004S 01 ~R0JEGT-REC. •• WIT4JN DPJT-FI 
00047 05 PRJT-NO PI~ X11Jl. •• ODOINAL 1 
0004~ 05 PRJT-TITLE. •• OP~INAL 2 
00049 10 TITLE-FIRST PIC X!65l. •• OPDJNAL 3
00050 10 TITLE-SECONO PIC X(65), •• O~DINAL 4 
00051 05 P~JT-KEY-CATC:S, u OPOTNAL 5 
00052 10 DATE-PROPOSEO. •• OPOINAL 0
0 I: 0 5 3 -----------------------15-PROP 0 St: !1-Y Y VY---.P IC _g ( 0 4) ~---------------- -------------------·-------------·-·- ""• -0 R·J I NA L 7 
00054 15 PROPOSED-HM PIC 9102), •• ORDINAL 13
00055 15 PROPOSED-OD DIC ql02), H O'?OJNAL q 
00056 10 OATE-AUTH0RIZEO. •• ORDINAL 1J
00057 15 AUT~ORIZED-YYYY PIC 910~). •• QPQINAL 11 

__, 
w---- ··----· -----------··-·-··---- - - ----------- ----- ---------- - .. CX)--··------·-------·-------------------·--·~·----·- --­

http:13.57.22


• SOURCE LISTING • OOL 2.1 ( 7813E>l - 460 1~1og112. 13.51.22. r>AGE 0002 

0005~ 1'i llUTHOQI~E0-M'1 PIC C!!021• .... OPflHIAL 
00059 15 AUTHORIZED-DO PIG 9(021. n QDDTtJllL
00060 10 TARGET-DATE. n 0"0HJAL 
00061 15 TARGt:T-YYYY PIG q(041. n QPOINnL
0 0 Oe 2 -15- TAP GET- M-'l ----------P IC 9 ( 0 21 .--------------------------------------------------------~ .. 0 PO r NAL 
000&3 15 TA~G~T-00 PIC q(02). •• QDOINAL 
000~4 10 COMPLETION-DATE. •• OQOINAL
OOOSS 15 COMPLETION-YYYY PIG 910~1. •• ODOINAL 
00065 1';5 COr1PL:'.T JQN-Mt-1 PIC q(Q2) • •~ OPllI~AL 
00067 15 COMPLETION-OD PIC 9(021. • .. OPDTNAL 
OOiJGil OS PERSONS, n oolPJAL 
GQOS9 10 PRJT-LEADER PIC x1101. •• OPOINAL 

- OQO 70- ----10----P~JT- .. ANAi,eR----P IG- -)( ( 10 1.-------- -------------------------------- 0 O"/IJ I NAL 
00071 1il O~JT-USE.~ PIC X!OSI. H Q:;>1ItJAL
00072 05 ACCOUNT, H QPOHIAL
00073 10 SC:RVICE-AGCT PIC X!1Q), ""OPO!tlllL 
0007<. 10 GCMPIJTEQ-ACGT PIC X!10 I. "" QDfJtt!nL
00075 OS ESTIMATED-COST. • .. OPOINAL 
00076 10 E-MANCAY PIC q(Qil)Vqq. •• 0°0INAL 
00077 10 E·COM~-HR PJC 9!0~lV9q, ••ORDINAL 

-- ---- - - - GO G78---- -10---£--0TH.::~ ---------? IC--9{-0~1 yqq. ------------------- -------------- ----------•1J-Ot:GT~IAL-
OQ079 05 PRJT-KEYWO~os. •• oqorNAL
00080 10 TYPE-0~-A?DL PtC X(2Ql. •• a 0 ~!~JAL 
OGOH 10 ARO:A-CF-SVC PIC X!?.Ql, .., O'"JHIAL 
000~2 10 KW-1 PIG XIQq). •• QDJINAL
00083 10 KW-2 PIG XC09l. •• ORDINAL 
000~!+ 10 KW-3 PIC X(Qq), •• 0°0INAL 
00033 OS PRJT-0-FLAG ?IC X(Ol). u ODOHJAL 

--- 0 I} 0 % - --- -----------------------------·-------------- --·---- ---------------------------·---------- --------------------- ---------· ---- -- ­
l OOJ~7 01 STIME-REC. •• WITHIN ST~~-FI 

000~8 05 TI~E-KEY. •• O~OINAL 1 
OOQ!q 1~ S-STAFF-IO PIG X11Q), •• OPOTNAL Z 
ooogo 10 s-PRJT-No ?IC x11a1. •• oonrNAL l 
oaog1 05 STI~E-D-FLAG PIC X!Oil. • .. ORDINAL ~ 
ooogz 05 YEAR-W'HOTALS. ... O'<DTNAL 5 
00003 10 LATEST-Y~ PIG 9(04). •• OPOINAL 6 
0 oogi,. 0-VR-SUi'l--occuqs---10---'l"H1ES-P-IC- 9(04) V99.-----------------------·-- -----------·· -{)P1 HIAL - 7
00015 05 .'lONTH-SlJflT<HALS, n OKQrnAL ~ 
000% 10 LATEST-t'Otl PIC 9<02) • ,,_. OR'HNAL 9 
OJ0g7 11 HCN-SU8 OCCURS 24 TIHES PIC q(Q4)V9q. •• QROIN~L 10 
OOG'lll 05 Wi".EK-~ll8TOTALS. u QoOTNAL 11 
OOOgg 10 LATEST-WK-PTR 0 IC 1102). •• OPDTNAL 12 
OJ100 10 NUH-WK PIG 1102), •• 0ROTNAL 11 
00101 10 WK-SUR occu~s 1 TO 52 TIMES DEPENDING ON NUH-WK. •• ORDINAL 14 
!Ja1G2 ---- -7--WEEK-BEGIN-OATE-.--- ---- --- --- --------------------------------------- - - _____ ,. .. ()Q·JTNllL 15 I00103 2J HEEK-YYYY PIC q(O!+l. •• QPOINAL 1& I , 0010!+ 20 HEEK-HM PIG 91021. •• OPOINAL 17 
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--·------------·--·-----..-·-·--- ·-------------------­

__, 

--- ... ------------------------------------------------------------·-- -- -------------·-·--------- --------· ------- - --------- ---·-·---·-·-· ­
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000~1 AREA-OF-SVC FOR AREA PRJT-FILE 
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00003 
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-- Ou005----------AlIAS-OtVIS·-10N.--------- - ---·------·-- - -­
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00009 AO REALH STI~E BECOMES STHE-FILE. 

0~010 

00011 
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00040 15 AUTHORIZED-HM PIC 91021. •• OPOTNAL 12 
00041 15 AIJTtiORI2ED-OQ PIC 9102). u OPOtrJAL U 

J,00042 10 TARGET-DATE. •• OPOINAL 14 
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00051 10 PRJT-LEADER PIC Xl10). •• 0°0INAL ~j
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QPJHIALoocsg 10 E-COM 0 -HR 

OOGf)O 10 E-ornrn '*
H' 

QPQIIJ.'\l
00061 05 PRJT-~EYWOROS. •• DRiJTNAL 
OOOnZ -----------------------------10--TYPE-OF-Af"PL------------PIG- XI 2;) l. ----------------------- --------------------------- Q<?OINAL
00063 11) AREA-OF-SVC PIG xc201. "'• Oi:;OINAL
00064 1G KW-1 PIG X(Oql. •• f)PC)INAL
00065 10 KW-2 PIG X(Qql. '" OP')TMAL
OOOG6 10 KW-3 PIG xcoq1. •• OiUJINAL 
00067 OS P~JT-D-FLAG PIG xco11. "'• QPO!NALo o o 011 
OOOf)q 01 STIHE-REC. •• WIT~IN STME-FI 

-·· 00 071J---------------------0-5--.f IME-1<~¥-.-------------------------- ----- ------- ------------------------------------------•• -O~fJ INAL 1 
00071 10 S-STAFF-IO PIG Xl10l. •• ocOJNAL 2 
00072 1] S-DRJT-NO PIG Xl1JI. •• QPfJINAL 3 
00073 G5 STI~E-n-FLAG PIC xro11. •• QPfJ!NAL 4 
0007!+ 05 YEAR-SlFlTCTALS. ,.. Q::>DINAL :;
00075 10 LATEST-YR PIC q(Q4). •• fJPJINAL 6 
00071) 10 YR-SIJ8 ocr.URS 10 TIMES PIC 9(04)Vqq. ... O"O!NllL 7 
00077 05 MONTH-SUBTOTALS. •• OP01NAL 8 
a I) 0 7 d - rn--LA-TE:S -T- l'ON----------------- j) re q--( 0?.1.- --- - -------- ----------------------------- f- •.QR:) r NAL - q
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000110 05 WEEK-SU~TOTALS. •• 0~1INAL 11 
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0 JO!!&--------- ---20-- WEEK-'"IH-------PIC-q{ 02) • ----------------------------------------------'""' -o=-OINAL 17 
000117 20 WEEK-00 PIG q(021. H O'"JIIHL 1'l 
DOOR~ 1~ WEEK-suq PIC 91021V99. •• OROINAL 11 
000~9 
o o o qo

PRIMARY KEY 00019 ST~FF-1~ FOR AREA STAF-FILE 
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AL TERNA r::.: KE y: 0 002& -------O'":>T.--EOR-AREA -GUi>+-FilE--------------------------------------------------------------------------------------- ----­
P RIHAR Y KEY G0029 PRJT-NO FOR AREA P~JT-FILE 
ALTERIJATE Kt::Y 00051 P~.JT-LEAOER l"OR Ai;>EA PRJT-FILE 
ALTERNATE KEY 000?2 PRJT-MAtlAGi:R FOR AREA PRJT-FILE 
ALTERNATE KEY 00053 P~JT-USER FOR AREA PRJT-FILE 
ALTERIJAE KC:Y 00055 SO:RVICE-ACCT FO~ AREA PRJT-FILE 
ALTERllATE KEY 00052 TYt'E-OF'-APPL FDR AREA PRJT-FILE 
ALTERNATE KEY 00063 . AREA-OF-SVC FOR AREA PRJT-FILE 
ALTER IJ ATE l<E Y 0 0 G-" 4 ----------l< W-1---F 0 R-A RE A- t> ;;i,JT -FIL€----------· ------------------------- --------------------------------------- ---------------- -- ­
ALTERNATE KEY 00065 KH-2 F'OR AREA PRJT-FILE 
ALTERNATE K~Y 000&6 KH-3 FOR AREA PRJT-FILE 
PRIMARY KEY 00070 TIHE-KEY FOR AREA STHE-FILE 

••••• RE~ORO MAPPING IS NEFCEC FOR REALM - STAF-FJLE 
••••• RECORD HAPPING IS NOT NEEDED FOR R~ALH - CUST-FILE 
...... RECORi) HAPPING rs NEEDED FOR REALM - PRJT-FILE 
••••• R~CORO MAPPING IS N~E~EC FOR REALM - STHE-FILE 
0 0 0 ql -----------------------REL-41-l' IuN--0 IV IS ION. - - ---- ---------------­
C009~ R~ IS TIME-REPORTING. 
oooq3 RN IS TIHE-ON-?RJT • 
.,. """ EtlO OF SUfl-SCHEMA SOURCE INPUT 

..........
RELATION STATISTICS 
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APPENDIX E 

USER GUIDE 

The Project Information System provides the means 

of controlling and keeping track of the progress of va­

rious projects, as well as maintaining time reporting on 

individual Staff activities. To help the prospective 

users, this User Guide has been designed to outline the 

procedures for making use of the system. A more complete 

description can be found in Chapter 3 of the report. 

E.l Initialization of the System 

The INIT program provides the function of initializ­

ing all database files. A predefined System Parameter 

record is created. No input is required and no formal 

report is generated. Only a message is printed to indi­

cate the status of the run. It is important to note that 

this program can only be executed once. 

Control cards for running program INIT. 

JOBA 

USER (U sernum, Password) 

CHARGE (Charge num)

GET (INIT) 

INIT. 

SAVE (SYSPARM) 

SAVE (HOLIDAY)

SAVE (CUSTOMR, ICUST) 

SAVE (STAFF~ !STAFF)

SAVE (PROJECT, IPRJT) 

SAVE (PTEXT) 

SAVE (STIME) 

6/7/8/9 
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E.2 Weekly Time R~porting Run 

The program TIMERPT is run weekly to process the 

weekly time reporting transactions.· The program updates 

the Staff-time record and accumulates the time into week­

ly, monthly and yearly subtotals. The transactions are 

submitted by each Staff member to confine his activities 

on the projects. A rejected transaction report is pro­

duced after each run. Note that this program has to be 

run weekly even if there is no input. 

Control cards for running the program. 

JOBB. 

USER (Usernum, oassword) 

CHARGE (chargenum)

ROUTE (ERR, DC=PR, FID = PI910, DEF)
GET (SYSPARM) 

GET (PROJECT, IPRJT) 

GET (STIME) 

GET (TIMERPT)

TIMERPT. 

REPLACE (SYSPARM)

REPLACE (STIME) 
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E.3 Record Updating 

The record updating section consists of three 

programs. SORTREC, UPTONE and UPTTWO. The program 

SORTREC accepts all updating transactions and sorts them 

in ascending sequence of transaction type. Then the 

sorted file is split into SORTONE and SORTTWO. SORTONE, 

which contains all transactions for updating System 

Parameter, Holiday, Staff and Customer records, is input 

to program UPTONE. It is through this program that the 
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System Parameter can be modified; deletion and addition 

of Holiday record is done; new and revised data on Staff 

and Customer are processed. SORTTWO is read by the 

program UPTTWO, which updates the fields in Project, 

Project-text and Staff-time records. 

Control cards for running the program. 

JOBC. 

USER (usernum, password) 

CHARGE (chargenum)

ROUTE (PRT, DC=PR, FID=PI800, DEF) 

ROUTE (ERR, DC=PR, FID=PI900, DEF)

GET (SORTREC) 

SORTREC. 

7I 8/9 


transactions 

7I 8/9
GET (SYSPARM) 

GET (HOLIDAY)

GET (CUSTOMR, ICUST)

GET (STAFF, !STAFF) 

REWIND (SORTONE)

GET (UPTONE)

UPTONE. 

REPLACE (SYSPARM)

REPLACE (HOLIDAY)

REPLACE (STAFF, !STAFF)

REPLACE (CUS TOMR, ICUST)

GET (PROJECT, IPRJT) 

GET (PTEXT)

GET (STIME)

REWIND (SORTTWO)

GET (UPTTWO) . 

UPTTWO. 

REPLACE (PROJECT, IPRJT)

REPLACE {PTEXT)

REPLACE (STIME) 
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E.4 System Outputting 

This program SYSPRT is for generating the standard 

and period end reports. Input is a single transaction 

which· is used to define the time period and request the 

type of period end report. Period end reports should be 

suppressed for normal weekly run. The five types of 

report are PilOO, PillO, PI200, PI300 and PI310. PI300 

and PI310 are the period end report by project or staff. 

Control cards for executing the program. 

JOBD. 

USER (usernum, password) 

CHARGE (Charqenum) 

ROUTE (PilOO, DC=PR, FID=PilOO, DEF) 

ROUTE (PillO, DC=PR, FID=PillO, DEF)

ROUTE (PI200, OC=PR, FID=PI200, DEF) 

ROUTE (PI300, DC=PR, FID=PI300, DEF) 

ROUTE (PI310, DC=PR, FID=PI310, DEF) 

GET (SYSPARM)

GET (HOLIDAY)

GET (STAFF, !STAFF) 

GET (SPOJECT, IPRJT)

GET (STIME) 

GET {SYSRPT)

SYSRPT. 

6/7/8/9 


E.5 Deletion of Old Projects 

Old Projects, that have been maintained in the data­

base longer than history is retained, are deleted by run­

ning this program. No input is required. A deletion 

report is generated at the end of each run. 
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Control cards for running the program. 

JOBE. 
USER (usernum, password) 
CHARGE (chargenum)
ROUTE (PI400, DC=PR, FID=PI400, DEF) 

·GET (SYSPARM) 
GET (PROJECT, IPRJT) 
GET (STIME)
GET (DELPRJT) 
DELPRJT. 
REPLACE (PROJECT, IPRJT) 
REPLACE (STIME) 
6/7/8/9 

E.6 Query Reporting 

Only one type of query reporting program has been 

implemented. It accesses the database and prints the 

information of projects with their corresponding Staff 

activities. Program QUCRT is run first to submit the 

criteria for selection of project, Customer, Service 

account, Staff and Project Leaders. 

QURPT, retrieves the file created by the previous 

program, gathers the information from the database and 

output the print lines to a print file. qULIST retrieves 

the print file and displays the lines on the terminal. 

Procedures to run the programs. 

Sign on to a terminal. 
/GET, QUCRT 
/QUCRT 

input selection criteria. 
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/REWIND, CRT 
/GET, QURPT 
/SUBMIT, QURPT, B 
/STATUS, JN 

wait until QURPT has finished execution 
or sign-off and come back later . 

. 
/GET, LST 
/GET, QULIST 
/QULIST 

report from the query run . 

. 
Sign off 
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