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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 1

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
1
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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 promises 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.

1.1 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 1nf0rmatibn 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:



(c)

(d)

(f)

1.3

ches
file

ment

Maintain information concerning all ongoing and
completed projects.

Facilitate the addition of new or revised project
definitions.

Record the addition of Staff and their commitments
to various projects.

Identify the Customers of each project and the
category of service to which it belongs.

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.
Allow the addition and expansion of future applica-

tions based on the existing or enhanced database.

Justification of the System

In viewing the requirements, two development approa-
are available; namely a computerized system based on
processing, or a system emp]bying a database manage-
system. The advantages of a database approach are:
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.

Logical data independence - As new fields or new



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‘1onger 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. 1.1), 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).



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 structufing of
complex reports. Inlfact, 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.
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CHAPTER 2

SYSTEM ANALYSIS AND DESIGN

There are many tools in analysing and designing a
computer system. Some of fhese methods have been employed
in developing the system, for example, facts gathering,
interviewing the potential users, investigating the pro-
btems, 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.

2.1.1 Some definition on the Users of the System.

First weAgive 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 1is anybody who is interested in certain
projects but is not 1nvo]ved 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



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 aiso required to report his
time on various projects as well as the updating of pro-

ject information.

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 in the 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



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.

4Some 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 ffve 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. Accordihg 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 definite]y be incorrect if the Staff has to

report overtime on Sunday's work.

2.1.3 Time Unit

In normal 1ife, 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 used, 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 Synchronization of Weekly Time Rgporting Inputs

‘and Qutputs

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 Tate arrivals and error recovery
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with incorrect inpufs.
The dispatching of reports back to the user should
be soon after the run. Any subsequent changes can be'fed

back in the next run.

2.1.5 Maintainabi1ity‘of’the'System

The maintainability of the system refers to_thé’
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 changes shOu]H follow the same principles in

programming and documenting. -

2.1.6 Query Reporting Considerations

Basica11y,'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.

AV Sy
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It requests the entity E for a given

attribute A equal to V, not V, greater or 1ess‘}than V.

type 3: ?2(E) é V It requests the attributes of
<

entity E have value V, not V, greater or less than V.
type 4: ?2(E) = ? requests the values of all |
attribute of entity E
type 5: A(?) = ?2 requests the value of attribute
A for all entities

type 6: ?2(?) V It requests all attribute of

AV 11T

all entities having a value V, not V, greater or less
In our database, the number of attributes and entitgggnVA

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 1imit the number of attri-

butes. In 6ur 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 System 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 System 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 thé 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 inpuﬁ 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.

2.4.1.17 Time 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 Tine 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
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WOULD YOU LIKE TO ADD, DELETE OR CHANGE

? add

INPUT PROJECT-NO AND TIME SPEND IN HR

"2 12345, 2.5

? 45321, 3.75

ERROR - PROJECT DOES NOT EXIST

? 45327, 3.75

? end

After the Word "END' 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 15 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 Weekly Time Reporting Using Batch Input

The batch input program is run weekly to accept the
transaction file and card inputs that have been accumulated
throdghout 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 wéek]y subtotals to be stored are the
selected options on the System Parameter Record. The oldest
weekly subtota] is cycled out sovas to free the space for the
current input. If there is a month or year change during the
week, the weekly éubtota]s are rotated once again. Similar
adjustments are made to the yearly or month]& 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 concatehated key. A rejected transac-
tion report is produced at each run to indicate any unsuc-

cessful time reporting.

2.4.2 System Information Updating

This part of the system is run 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, rangihg 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 differentvdata 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 abpro-
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 givé

. a clear view of what happened during the updating run.

2.4.2.2 Terminal Updating

»Sma1] amounts of updating can be made through the
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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 questions, 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 responsé is far
too slow compared to the speed of the computer; hence
this method of updating may be of Timited value. Any
small urgent Change can be made effectively but a large
volume of updating should employ the batch updating
program.

The fotlowing 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

"2 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 indicatfng 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 Project Status

This part of the system is designed to generate
various kinds of reports or query responses displayed

on the terminal.

2.4.3.1  Weekly System OQutputs

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 de]etiqn report is generated for archive -

purposes whenever a deletion of any project has occurred.

2.4.3.2 Query Outputs

This program is run interéctive]y. In general, the
program prompts for the attributes, entities or their
corrésponding 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 fai] in certain classification,

such as projects with same key words or projects



(c)
(d)

21

with the same prefix of the service account or
project number.

List all Staff members who participéte in. a project.

Given the Staff identification, list all projects

that the Staff works on.
List time commitment of Staff on projects.

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 systehAis 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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3.2 Program Subschemas

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 keport. 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 OQutputting program. Its schematic

dia'gram is Shown as the following.

HOLIDAY

SYSPARM
CUSTOMER
PROJECT
STAFF
ge
Relati ] >

elations: > crInE

1- Time-Reporting

2- Time-on-project .



The query reporting program makes use of another
subschema,QURSUB; whose schematic diagram is shown as

the following.

CUSTOMER
STAFF PROJECT
/
. \ ' N
1 STIME 2

Relations:

1- Time-reporting

2- Time-on-project

Appendix D contains all the Schemas and Subschemas

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, whfch is run first to allocate
all files in the database. See Appendix D.

1 - Time Reporting via batch input
- Record Updating
- System OQutputting

- Delete o0l1d project

[S2 B - I S B\

- Query Reporting

3.3.1 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. 1If a month change has occurred during
the week, a new subtotal field for the new month is allo-
cated. If a year change has.a1so pccurred, 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. A1l 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. A1l the current year, month and
week subtotals should be modified.
Input: Type 82C - Weekly time reporting transaction.
OQutput: 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. ATl transaétions 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 comp]ete}y replaced
by the transaction, hence all fields must be updated. Only
one valid System Parameter transaction is accepted in each
run. A1l 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
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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 for 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
field only permits an alphabet value of A" or Blank.

The Project record uses the Project Number as the
primary key. A1l 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
can be either '1' or '0'. When '1' is specified, it im-
plies that the project h&s 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
text. Text Code can be 'D' or 'N'. When 'D' is specified,
the record is a description line; on the other hand, 'N’
implies that this is a line from the project news.

The Staff-time record consists of all tﬁe 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' if the Staff is removed from the project, otherwise it
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is '0'. A1l 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 updatingvaction.

Input: The following is a list of valid transactions
which could be submitted to the program.

Transaction

Type 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 FA 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 Chahging 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.



Transaction

Type
54

55
56
57

58

59
62
63
64
65
70
71
72
80
81
82

OQutput:

‘Action Description
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C Changing the Project Manager and Date-

authorized.

C Changing the Target-date.
C Changing the Project Leader.
C Changing the Completion-date and

Project Delete Flag.

C Changing
C Changing
C Changing
C Changing
C Changing
C Changing
A Addition
D Deletion
C Changing
A Addition
D Deletion
C Changing

the
the
the
the
the
the
of
of
of
of
of
of

PI900 - Updating error

Service Account.
Computer Account.
Estimated Costs.
Type of Application.
Area of Service.
keywords.

Project text record.
Project text record.
one line of the Text.
Staff on project.
Staff from project.

time spending.

report

PI1800 - Updating information report

Sub-Schemas: UPTONE, UPTTWO



3.3.3 System OQutputting

This program is executed whenever the hardcopy
reports are desired. The program requires 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
(PI100); the Project Activity Report by Project Leader
(PI110) and the Staff Activity Report (PI200). PI100
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.] PIT10 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

31

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.

1 Actual time spent on project

Manpower Index = =% days between authorized date &

present

Difference 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
Tower bounds are used instead of the specified dates.
PI100, 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.
Qutput: The following is a list of reports generated.

Report number Titles

PI100 - Project Activity Report by Project Manager.
PIT10 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 01d 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

Qutput: 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, thg 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 Tines 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 'ALL' 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. A1l 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.
Qutput: Listing of the project information.

Subschema: QURSUB

3.4 Input and Qutput 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 information 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. gee Appendix C.

3.4.1 Input transaction

Input consists of the following transaction
types: 10A, 20A, 21D, 22C, 30A, 31D, 32C, 33C, 40A, 41D,
42C, 43C, 50A, 51D, 52C, 53C, 54C, 55C, 56C, SZC,
58C, 59C, 62C, 63C, 64C, 65C, 70A, 71D, 72C, 80A,
81D, 82C, 90.

3.4.1.1 System Parameter Transaction

This transaction is used to update all fields in the
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system parametef 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-
tem."Any time the record is required to be ubdated, every

field must be defined. Input to program SORTREC

T-type | action | history retain estimated cost unit
10 A vear|month|{week | manpower | computer

E man-day first day first date
factor of week of week

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 mohthly 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 o'f'week1 - a value ranging from 0 to 6

representing Sundéy through Saturday N-1

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-10

3.4.1..2 Holiday Transaction

The following transactions are for maintaining the
Holiday file, which contains a list of user defined offi-

cial holidays. Input to program SORTREC.

T-type Action Holiday Date
20 A YYYY{MM|DD

name of holiday

T-type Action Holiday Date
21 D YYYY[MM[DD

T—;%pe Actéon H°¢}$${M5TBS name of holiday

field explanation:

a) T-type - transaction type 20, 21 or 22 N-2
b) Action - A, Dor C A-1
¢) Holiday Date! - the date of the holiday N-8
d) Name of Holiday A-15

3.4.1.3 Customer Transaction

The following transactions are for maintaining the
Customer file, which contains information about all the

Project Customers. Input to program SORTREC.

Record key of the file



37

T-g%pe Ac;1on ‘Customer code | Customer name% department

T—§¥pe Acsion Customer code

T-E%pe AcE1on Customer code | Customer name

T-§§pe AcE1on Customer code | department

field explanation:

a)
b)

c)

d)

T-type - transaction type 30, 31, 32 or 33 N-2
Action - A, D or C A-1

Customer code] = A unique code assigned by

department AN-5
Customer name - - name of the Customer maximum

25 characters AN-25
Department - name of the department which the

customer works AN-20

3.4.1.4 Staff Transactfon

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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T-Z%pe AcXion Staff-1D | Staff name | Authorization

T-type Action
41 D

Staff-1ID

T-type | ACLioisiafr-1p | Staff name

T-type Action Staff-1D

13 C Authorization

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]- 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

Record key of the file
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all fields are initialized. Transaction 51 is used to set

the delete flag to 'on'. Input to program SORTREC
T-;%pe AcXion Project no
T-g{pe Acgion Project no
T-Eﬁpe Acgion Project no{ Tline no | project title
T-ggpe Acéion Project no| Proposed by D$$$Y3;3TBSEd
T—gzpe Acéion Project no{ Authorized by Da$$?$r;£?EBZEd
Tgpe L ACHTon orogect no | ariiamines
T—g%pe Acgion Project no| Project leader
Tggee [ ReFTOn T project no| SopTecion dite | eTers
i e e
Tggpe [ Aegion 7 rggece o] ComPUte

T-type Action estimated costs

62 ¢ Project no mandays | computer hour [other
T-ggpe AC§1°n Project no| type of application
T-g%pe Acg1on Project no| area of service
T-type Action Project no K.W. Project key word

65 C J no J y

field explanation:
a) T-type - transaction 50, 51, 52, 53, 54, 55, 56, 57,
58, 59, 62, 63, 64 or 65 N-2



b)
c)

i)
J)
k)

Action - A, D or C

Project’no]— a unique code which identifies

individual projects

Line no. - either 1 or 2

Project title -Ititle of the project maximum
130 characters

Proposed by - contains the code of a customer who
proposed the project

Date proposed - in YYYY-MM-DD format

Authorized by - contains the Staff-ID of the
Project Manager who gives permission to devé]op

‘ the project

Date authorized in YYYY-MM-DD

Target date in YYYY-MM-DD format

Project lLeader - contains the Staff-ID of the
Project Leader

Completion-date - in YYYY-MM-DD format

Delete flag either '0' or '1', '1'.1ndicates
the project is completed

Service account

Computer account

Estimated costs

Record key of the file
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AN-65

AN-5
N-8

AN-10
N-8
N-8

AN-10
N-8

AN-1
AN-10
AN-10



Other
q) Type of
r) Area of
s) K.W. no.
t) Project
3.4.1.6

Mandays - estimated number of working days

Computer hour - estimated computer time

required

required

- estimated other costs required

application

service

- keyword number

key word

Project Text Transaction
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N8.2

N8.2

N8.2
AN-20
AN-20

N-1
AN-9

These transactions are used to create the project des-

cription or the project newsvrecords in the Project Text

file. Input to SORTREC.
T-type Action . Text line '
70 A Project no code no text
T-type Action _ Text line
71 D Project no code no
T-type Action Text line
792 C Project no code no text

field explanation:

a)
b)
c)

T-type - transaction type is 70, 71 or 72

Action - A,

; 1 .
project no - Project number

D or C

N-2
A-1
AN-10



d) Text code]- 'N' - News; 'D' - Descrintion A-1
d) Line no'- Tline 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
'80' has to be submitted; which initiates all yearly,
monthly and weekly time subtotals in the record. Type '81'
is used to remove the Staff from an existing project. Type
'82' changes the weekly time subtotals. Input to programs

SORTREC and TMRPT.

T-type Action
80 A

Staff-ID | Project-no

T-type Action

Staff-ID | Project-no

81 D
T-type | Action Date of week beginning
Y C Staff-ID | Project-no YYYYI MM IDD

%\ Date of week ending time
YYYY | MM | DD HH HH

field explanation:

a) T-type - transaction type 80, 81 or 32 N-2
b) Action - A, D or C A-1
1

Project-no, text code and line no form the concatenated key.
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c) Staff-ID 1. 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
90 type | vyvylmmloo [ vyyy[umlop

field explanation:
a) T-type - transaction type is 90 N-2
b) Report type - 'Y', 'M', 'W' or 'N' A-1

] Staff-ID and Project-no form the concatenated key.
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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 Qutput Report

The following is a list of output reports from the

system.

PIT00 - 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.



PIT1O

PI1200

PI300

PI310

PI1400

PI800
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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.

Staff Activity Report, which is intended to be
a feedback to the Staff who has reported time
spent on various projects.

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, whi;h are time spent by individual
Staff, are printed and summarized.

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.

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.

Updating Information Report. This report is



PI900

PI910
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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 Tisted together with the previous
and current value of the field.

Updating Error Report. This report is produced
by the Record Updating program which lists the
unsuccessful updating transaction with the cor-
responding error message.

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

program.

The only terminal output is from the Query Reporting

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 Tike
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 Tq' 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 Compile Time (Sec) Execution Time (Sec)
INIT 4 10
TIMERPT 21 17
SORTREC 2 2
UPTONE 1 37 12
UPTTHWO 1 46 23
SYSRPT 1 75 20
DELPRJT 10 15
QUCRT 7 1
QURPT 14 19
QULIST 2 4

See Appendix E for procedures to run the system.

]
Overlay techniques have been employed.



49

4.2 Discussion of Problem

A major problem, which required considerable
effort to overcome, was to make the -system fit into the
available memory. The Updating Record and System OQut-
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 béen 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
gives 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, 'ISTAFF 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 1imited time and resources, the system, as
designed, is not fully implemented. When the memory
problem is eliminated, then the terminal updating and
reporting programs cou1d 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, Whi]e the writing of the documentation
accounted for the rést of the time. A total of sixty-five

mandays has been spent in order to compiete the project.
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PROJECT INFORMATION SYSTEM DESIGN OVERVIEW
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SYSTEM : PROJECT INFORMATION SYSTEM
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SYSTEM: PROJECT INFORMATION SYSTEM
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SYSTEM : PRoIECT INTORMATION sSYsTEM
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PPGE . | oF |
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ANALIZE
ISTING 5 LISTING
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END
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SYSTeEM : PRGSECT INPORMATION  SYSTEM
PROGRAM : LIST OTHER PROSECT INFORMATION
PPR&E . | oF |

( START )
PRUSECT !
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: ANBLIZE
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REPORTING] PrROIBCT DESCRIPTION
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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.

¢. 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.

5. Text

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.

record contains the following information.

a. The project number,

b. Text code which identifies whether it is a news line or
a project description.

¢. 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.

. Delete flag.

. A field which indicates the latest year.

. Yearly subtotals.

. A field which indicates the latest month.

. Monthly subtotals.

Weekly subtotals and the corresponding Begin-date of the

@ -$Hh o o O T

week.
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SYSTEM : PRCCECT INFORMPTION SYSTEM
PROGRAM : INIT
REMARK : OVERVIEW
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PROIECT
TEXT
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SYSTEM : PROSECT _JINFORMATION SYSTEM

PROGRAM : TIMERPT

REMARK : OVERVIEW

PA&GT : | OF |

TRANSACT (0N
RECORD ‘82’

PROJECT
INFORMATIoN
DRTARASE

PROGRAN

! TiME RPT

TME RepORT)

5| ErROR
REPORT
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PROGRAM : TIMERPT
REMARK : MAIN LINE

PR&E E | OF KX |
<STP)RT >

OPEN I-o
SYSPPRM
FILE

GET SYsTeN

PARAN ETERS

CALCULATE

THE Flm“zqo;ri

oF THE ¢
WEeEK.

FLA& MONTH

AND YEAR

BANGE DUNY
E WEEK

OPEN T-0
STAF--TIME

FiLE

CYCLE pLL
STRFF - TIHE
RECORDS
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SYSTEM : PROIECT INFORMATION SYSTEM
PROGRPAM : TIMERPT
REMARK : MAINLINE sEcTioN

PBGTE : X OF &K @

cLosE
STREF-TIME

File

UPDATE
SYSTEM

PRRAMETERS

CLOSE
SYSPARM

FILE

STRFF -~ THE
READ AND

PRINT JHLES

STRFF-TIME

REPORTI NG

clLoskE
STRFF - TIME
READ AND

PRINT HLES

END
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SYsTeM : PROTECT JINFORMATION SYSTEM

PROGRAN : T/MERPT
/?é/‘//%k/‘( SecTroN - | CYELlE HLL 577%’= TIME RECORDS
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READ
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RECERD

Cycle
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CURRENT
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5 &
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SYSTEM : fRaTECT INFORMATION Sys7er!
PROGRAN : TIMERPT

REMPRK : SECTION = "STHFEF -TIME RELORTNG
/Dﬁé‘é ol OF R,

ACCUM Y LATE

7o7AL AS | <=b
CURRENT

WEezK'’s

ACCUMYU LpT
7O7AL AS .__QQIB
CURRENT
: wezk
Y
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TOTAL AS
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INPUT
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REWRITE
ETAFF - TIME

RECORD
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AGE : 4 OF
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FLE
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CRANSACT/ON PROGRAM
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‘ F/ILE
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PRCTECT
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FILE 7 PROGRANM |
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ERROR
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1 YPLAT/ING
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FiLe / PROGRAM .
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SYSTEM - FROIECT  INFOR/MATION

PROGRAM : SORTREC

REMARK : MAINLINE SECT/ON
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JRANSAC 770

SoRT
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WRITE 7o
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SYSTEM : PROTECT INFORMAT/ION SYSTEM
PROGRAN : tL/PTONE

REMNARK : MAINLINE SECT/eN

PATE : / oF /

( START >

UPDATE
SYSTEM
PARAMETERS]

WobAJE |
HeoliDAY
RECORD S

UPLHTE
CUSTOMER
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UPDATE
STAFF

RECORD

END
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" < START )

opPEN
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ARELD

VERIFY Thong
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SHoutl BE
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sys7&r PARM

RECORD

REWNRIT&E
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pecopo

PRINT BorH
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SYSTenN
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close
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PROGREM :  (ypToNE
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KEMARK : URPATE Hol/DAY RECORD  s&cTION

FAGE ./ OF /
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HoLIDAY
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DELETE 7/
Hol1oRy

RECOR D
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b b ¢

GENERATE

INVALID
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READ
NEXT
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REMARK : WUPPATE CUSTOMER RECORD JLECTION |
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PELETE
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RECOK D
VZLETE THE
REcopR p
UPDATE T2 /
STRFF ——>@
NAME
UPLHTE THEZ
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| ( s78r7 )

UPLAT E
PRrRaJECT
RECRD

UPLATE

e ecT
TEXT
RECORD

STHFF-T/11e

UPoR7Z]
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SYSTEM = ROTECT  INFopmMBTIoN — SYSTEM
PROGRAM = Lp774J0
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SYSTEM : PROTETT INFCORMATION SYSTEM
PROGRAM: SHSKRPT

REMARK T MAINLINE &ECTION .
PAGE - 9 0‘3 . '
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PRODUCE
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REPORT

YRODUCE

P10
REPORT

END
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SYSTEM : PROTECT INFORMATION  SYUSTEN

PROGRAM : SYSRPT
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LEROM _1978-0R-01

PAGE 1

TO 0000-0C~010 ) BY PRCJECT MANACGER PEPOPT-NO PI100
MANAGER -« PAUL CHEUNG o
MANEGEF ID - 00010
] PERIDC-TOTL MAMPCOWER WOoeK LOAD
PR JAND FFTCTITET T T I TTE TN PANSDAYS ™™ CTIRPEX T INCEX T
K12 26 TRAFFIC FORECASTING SYSTEM 164 L4 0.01 249,6¢ _
Ka321 DATA ADMINISTFATICN SYSTEM FCFR IBM 370 CCMPUTER USERS 14404 0.01 5453

GLL




L S

) TIME PEFIOD PAGE 5 B T
 From 1978-08-01 PPOJECT INFORMATION SYSTEM = PICJECT ACTIVITY REPCRT NATE  1978-09-06
TC T 0080-00-60 TTTmTmEEmEEmTETTTe é?’EEBJE-?-isiﬁES """""""""" == FEPOPT-NO ©I110
) LEBCER - L.V, LONG o
PRCJECT NC = PLGLL
TITLE - SIF 360 A 57360 SIMULATCR o
FEPTOD-TOTL CURRINT accw
STAFF-1D ST AFF NAVE IN MAN-DAYS WEEK TOTL TOTALS
06050 P. Y. WONG 20,40 1.00 1.00
00088 LeMs LONG ' . 7.85 0.00 0,00 o
TOTAL IN MAN-DAYS 144,59 6449 13.67%
ESTIMATED MANFCWER INDEX 0.27 ~
CSTIMATED WORK LCAD INDEX =15,39
L - )
—
. = )
o




S e ———— e e
TIMZ FEFIND ‘ ;b )
_ FROM 1073-08-01 FROJECT TNFORMATION SYSTEM - STAFF ACTIVITY REPQPT = 1078-19-06
T0 eco0-09-00 . oTTTTTTTTTTTTTTT PEECRT-N0 PI200
STAFF NAKE - P. Y. WONG - S
STAFF ID - 00050
PERIOD-TCTL CUSSENT acck
FROJ=FY LERRS RN I B N O | LD S R -4 —INTHWAN=DAYS WEEKTTCTU 777" TOTALS T
Pl by SIM 360 & S/360 SINMULATQOR 20440 1.L9 1.08 S
PESES COMPUTES CFAFHIC SOFTWAFE 7.14 0.00 0.00

———————

J




e U e .
o TIME CEFIOD o GE 3 - 7
Fion T157A-0a PROJECT INFORMATIC END_PEPORT CRTE 1078-09-05
TO  0700-60-00 TTTTTETTTTTRETTTT i FEPORT-NO PI300
N PEOJECT 1O - P3233 . o -
TiTie - DATA ANALYSIS SYSTEM
T WEEKLY e
BT L TS0 S Wt S AR S NU OB BB S SO L IS )L
T PAULUTCHWEUNG T+0C LY LY 0500 T+TUT U.UT U%T0T 0. CU T 0T 0.00 785 7.85
CORA CHEUNG 0.0C 0.00 0.00 0.00 0.00 0.00 0.00 0.60 0.00 a.28 9.23
Lo AN .0 UM .1 O ) 3. SR L S Y-S R L1 SO E 35 SN S L L. LSRN 14544
ToTaL 0.00 0.00 0.00 000 0.00 0.00 | 9.C0 7,14 0.00 27.9u 34,99
-
L ™.
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TIME PEFIND oAGE 4 )
) FPOM_ 1C¢7R=(A=01 PROJECT INFORMATICN SYSTEM - PERIOB ENC REPORT DATE  1278-09-06
To cogo-oe-g0 TR Ay STOFF ' OEPORT-NO  PI310
STAFF NAME = P, Y, WONG
STAFF 10 - - 00050
. WEEKLY _SURTOTALS e o
ORCJECT -1 - -2 - -3 - -4 - -5 - -6 - -7 - -8 - -9-  -10 - TCTALS
PUERGY Lol 1+ UU U. TV Us UT Ve LU Vel U UU (elly UelUl Lde1l 13.2% T
P66 € 0,00 C. 00 0.00 0.00 0.00 0.00 0.00 7418 0.00 0.00 714
ToTaL 0.00 6. 00 0.00 0.20 0,00 0.00 0.00 14,28 0.00 12,14 26,42
i - - -
—
o




PROJECT INFORMATION SYSTEM = UFOATING INFORMATION REPORT

L i e et e e T = 2 e 8 b A i ekt e S T DI SR VUL D, D0 U PR TR, F0STUN S_D22_ T8 SO S, F_ S0 B0_ T 5. W N0 WSO, . TPV . W10 RPN W

PAGE 2 - Y

DATE 1978-08-23

REPORT<NO PIA00

N

TYPE RECORD RECORD XEY FIELD UPDATED ¥ PREVIOUS VALUE®** ¥333* C URRENT VALUTE ¥*=*
[ — N1 ] L L XL X P 1 LI I X T X T SNseeeee—" I L T I X I I ELLITIS L. XX LELYX LT EEY L LI 3 5 1) T B D e R .
53 C PROJECT P3333 PRJT-USER 00003
DATE- PROPOSED ——00088~08200 oo e 9780 T B
53 C PROJECT PLL LY, PRJT=-USER 00003
DAYIE PROPOSEQD 0000~00-00 1978=06-30 N
53 C PROJECT P66 66 " PRJT-USER 00004
P . DATE PRORPOSED 0000=00=00 197R=05-20 "
j 54 C PROJECT K4 321 PRJT MANAGER 00010
) DATE - _AUTHORIZE — 0000=00=00 1078-08-09 M
54 C PROJECT K1234 PRJT MANAGER 00010
eredens e e DATE AUFTHORIZE 0000=00=00 41a78=~08=09
f 54 C PROJECT P3333 "~ PRJT MANAGER 00040
J DATE _AUTHORIZE 0000-00-03 1978=07=31 _ .
/ 54 C PROJECT PLLLY PRJT MANAGER ggo7o0 |
_ / OATE. AUTHORIZE 000.0=00~00 1978=06-30 -
L\ 54 C PROJECT P6666 PRJT MANAGER 00070 '
— DATE AUTHORIZE 0000-00-00 1978=05=27
55 C PROJECT K1234 TARGET DATE 0000-00-00 1978-09~1°5
e85 Lo PROJEC Toe—— Kls 324 TARGET _DATE 0000~00-00 : 1978-09-01
55 C PROJECT P3333 TARGET DATE 0000-00-00 1978-10-01
_ 55 _C__PROJECT PEABE TARGET DATE " 0000=00-080 1978-10-10 e
55 C PROJECT PLL L TARGET DATE 6000-00-00 1978-11-11
e rierieeen 56 C..PROJECT Ki234 PRJUT._LEADER 00020 .
56 C PROJECT K& 321 PRJT LEADER 00030;
— S6_C . PROJECT P3333 ' PRJY LEADER 00050, 2
56 C PROJECT . PlhLly PRJT LEADER 00060
- : - —
S
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PAGE 1

(PROJECT INFORMATION SYSTEM - USDATING ERRCR REPORT DATE 1078-08-23
' ‘ - ' T PePORT-NO PISOOD

TRANZSACTTION RECORD ERROR MESSAGE

R U 3 . %5 6 7 3 e R T
12345678301234567890123456789012345678901234567890123456789012345678901234567890
. .NUMBER.OF ERROR ENCOUNTERZD ... § e e e e e e e
et e e oot e e 21t oot e e v e e et et et e et e e e e e e .
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APPENDIX D

A LISTING OF THE PROGRAMS

The Schema and Subschemas runs have been enclosed. A
complete 1isting of the programs can be obtained through the
Department of Applied Mathematics.
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— B N S GG RSER RS GS SRR N LSO URS RN SR NS B URRGEDORBOL AN ERED RO S

FILE NAN H DAY

F}LE ORGENIZA?&AN INDEXED SEQUENTTIAL
RECQRD FORMAT FIXEB R :
RECGRD "ST2E 23 CHARACTERS

LET AR TR L2 UL BT EUERETURTE DL LELLE FET LT EEL LT DL 2 1Y X

T LT X

#
*»
#
. L . &
@
&
L4

RECORD NAME IS HOLIDAY-REC WITHIN HOLIDAY,

0l HdLIDAY-YYYY PIC #9(04)¢#
. . L. D . . CH§§K 62LUE 0000 THRU 2050!,

¢ SOURCE LISTING ¢ DDL 2.1 (78136) = 460 78/09/12. 13,06+48, PAGE

gggg; SCHEMA NAME IS PRJTINF=DB.,

00003 AREA NAME IS SYSPARM,

00004 AREA NAME IS HOLIDAY,

00005 AREA _NAME IS _STAEF, _
00006 AREA NAME IS CUSTOMR,

00007 AREA NANE IS PRQJECT,

00008 AREA NAME IS PTEXT.

800Y9 AREA NAME IS STIME, - - -

0010

A /s |

00013 :Qﬁﬂﬁiﬂﬁkﬂﬂiﬁﬁiﬁﬂiﬂkikﬁkﬁkﬂﬁ&&ﬁﬁﬁjﬂﬁﬁﬂAﬁjﬂﬂﬁiﬁﬁﬁﬁﬂﬂﬁ2ﬁﬂ3A&ﬁﬂﬁlﬁi&ﬁ____ﬂ_—_______—“ﬁ___w_mMmhm”Wm”‘

00014 : . R - : ®

00015 # FILE NAME SYSPARM #

00016 » FILE ORGANIZATION INDEXED SEQUENTIAL ot

00017 . - % . RECORD FORMAT legg e PR OSSR | O

000}8 : RECORD SIZE 30 CHARACTERS : z

88828 LET R AR T EE DL Y R E LTI N T PEE TN S TR T L YT

000821 _#/ - i HET i

gggsg RECORD NAME IS SYSPARM-REC WITHIN SYSPARM,

00024 0l NuM=-YEAR PIC #9(02)#

000265 - . . vﬁw”“u-.wﬂw«“wmem“,‘CHECK.VA%UE 0 THRU 104 o s s s e e e e
00026 01  NUM=MONTH PIC #9(02)#

00027 CHECK VALUE 0 THRU 24,

ggggg 0l NUM-WEEK ﬁ&&Cégégébé-—ﬁ—lHRU—sa

3 p 7 & e T e e = e

00030 01 MANPOWER=PER~-MANDAY PIC #9t03)V99#,.

00031 0l coMPUTER-P§R-HOUR PIC #9103)Vv99#,

00032 Nl MANDAY=-FACTOR PIC #9(03)V99#

00033 - cerew e CHECK - VALUE "1400- THRU 24,00, - - -

oooaé 01 FIRST=DAY-QF-WEEK PIC #9(01)% :

0003 CHECK VALUE 0 THRU 6, )

00036 01 FIRST=YYYY PIC #9(04)%#

90037 CHECK—VALUE—0000-THRU—2050 60— —— e
838%8 01 FIRST=MM Pﬁ§é§°‘°56§ 0 THRU 12 i

VA .

00040 0l FIRST=-0D SI€'¢9(02)¢

00041 e . 'CH?CK VALUE 0 THRU 314 = o mmme e o

00042

09043

00044

04045

00046

00047

00048

00049

00050

00051

00052
~00053
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rREve “END-OF SUB-SCHEMA SOQURCE INPUT
rreze RELATION STATISTICS rryew
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S e AREA STMI-FILE
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RELATION 001
RELATION 102

# SOURCE LISTING * DOL 2.1

ODL COMPLETE.

(78136) - 460 78709712, 13.58.26. SAGE 0003
TIME~-REPQRTING TRAVERSES AREA ~ STAF-FILE
AREA = STMZ-FILE
TIME=-0ON~PRJT TRAVERSES AREA = PRUT-FILE
AREA - STME-FILE
----- RZGIN SUB=SCHEMA FILE MAINTZIMANCE —————
————— END OF FILE MAINTENANCE —————
8540003 CM USED. 0 NDIAGNOSTICS.
1.282 SECCNDS

CP TIME YSeED=

£yl




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.1 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 (Usernum, Password)
CHARGE (Charge num)

GET (INIT)
INIT.
SAVE (SYSPARM)

(
SAVE (HOLIDAY)

SAVE (CUSTOMR, ICUST)
SAVE (STAFF, ISTAFF)
SAVE (PROJECT, IPRJT)
SAVE (PTEXT)

SAVE (STIME)

6/7/8/9 "™
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E.2 Weekly Time Reporting 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, pnassword)
CHARGE (chargenum)

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

GET (PROJECT, IPRJT)

GET (STIME)

GET (TIMERPT)

TIMERPT.

REPLACE (SYSPARM)
REPLACE (STIME)

6/7/8/9

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=P1900, DEF)
GET (SORTREC)

SORTREC.

7/8/9

transactions

7/8/9

GET (SYSPARM)

GET (HOLIDAY)

GET (CUSTOMR, ICUST)
GET (STAFF, ISTAFF)
REWIND (SORTONE)

GET (UPTONE)

UPTONE.
REPLACE (SYSPARM)
REPLACE (HOLIDAY)

REPLACE (STAFF, ISTAFF)
REPLACE (CUSTOMR, ICUST)
GET (PROJECT, IPRJT)

GET (PTEXT)

GET (STIME)

REWIND (SORTTWO)

GET (UPTTWO)

UPTTWO.

REPLACE (PROJECT, IPRJT)
REPLACE (PTEXT)

REPLACE (STIME)

6/7/8/9
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E.4 System Qutputting

This program SYSPRT is for generating the standard
and period end reports. Input is a sinagle 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 PI100, PIT10, 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 (Charaenum)

ROUTE (PI100, DC=PR, FID=PI100, DEF)
ROUTE (PI110, DC=PR, FID=PI110, DEF)
ROUTE (PI200, DC=PR, FID=PI200, DEF)
ROUTE (PI300, DC=PR, FID=PI300, DEF)
ROUTE (PI310, DC=PR, FID=PI310, DEF)
GET (SYSPARM)

GET (HOLIDAY)

GET (STAFF, ISTAFF)

GET (SPOJECT, IPRJT)

GET (STIME)

GET (SYSRPT)

SYSRPT.

6/7/8/9

" E.5 Deletion of 01d Projects

01d 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 fof 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 vretrieves

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.
JGET, LST

/GET, QULIST
/QULIST '

report from the query run.

éign off
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