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Inventory management is an important factor of success or failure in

organization. As the amount of inventory increases and as the rate of hardware

fli,r, into and otrt of stock increases, it becomes more and more diffrcult for a

human to remember even approximate inventory balances. An information system

is needed to supplement the human mind. This research introduces an information

system for government inventory management: a case sfudy of Land

Development 
-Department, which reduces access timg increases accuracy and

consistent data. The information system was designed and developed using data

flow analysis, relational database (Sybase SQL anywhere 5.0 as DBMS) and

Object-Oriented programming. @owersolf Powerbuilder Enterpisel3? Version

6.q).

The information system consists of three major processes: 1) Data

manipulation: Manipulate relative data; 2) Transaction processing: Suppor

operation management, which are registration, distributiorL borrowing, returrL

repair and disposal; 3) Query and report: Process pre-defined outputs and

pieplanned printed reports. Since the information system works on client/server

network users are divided into 3 levels: database administrator, operator and

general user. Moreover, the information system used in many places, may no

support an online system. For this reasor\ it has an extra function to make the

database up to date and consistent.

The information systerir solves and improves the inefficiency of
government inventory management. Furthermore, the information system @n

develop functions of privileged operation to discard requested documents, applied

to Internet/Intranet or OLAP application. In addition the information system can

be linked to another relative system such as purchasing, procurement, budge

planning and so on for a complete inventory management and control systern,

which can be applied to DSS or EIS.
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CHAPTER I

INTRODUCTION

1.1 Background and Statement of Problems

Inventory management is an important factor of zuccess or failure in

organization. Inventory management involves almost all section in organization and is

responsible for controlling and auditing inventory. The main functions of inventory

management are regisnation, distnibution, bonowing, repair, disposal, annual audit, and

reporting. As the amount of inventory increases and as the rate of hardware flow into

and out of stock increasas, it becomes more and more difficrrlt for a human to

remember wen approximate inventory balances. Some form of record keeping is

needed to zupplement tle human min4 Regardless of whether the records are operated

by information system. The problems of inefficient operation are as follows:

l. Nonstandard data store.

Each section differently keeps data of hardware; consequently hardware

management cannot retrieve entire department data.

2. Incorrect and inconsistent data

Ivlanipulation data is analog operation; officer sust manipulate each file by

himself so rate ofincorrect and inconsiste,nt data is higher than electronic operation.

Updating dara is the biggest frctor of inconsistent data because officer may forget

to update some files. Copyright by Mahidol University
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Difficult and slow data searching.

In case of a lot of data; officer takes his time with manual searching and may

not discover data in time.

Difficult data checking.

Checking data of hardware (such as status, location), officer must use hardware

number (or registration number) to check the data If he does not know t}re number,

this operation will spend a lot of time. Comparison with information systern, he can

use drill-down technique or entity relationship to discover the hardware material.

Incorrect rezult.

There are many queries in inventory control, some queries use arithmetic,

searching and checking to calculate and summadze the rezult. So, it is possible to

get incorrect rezult.

Inconsistent report.

It's the same query process, the process may produce inconsistent and incorrect

reports.

Difficult operation.

Inventory control operation has many constraints and steps. Studying these

steps is hard for new officer.

The problems of inefficiency operation can be solved and improved by

information system. The information system changes operation from analog to

electronics, search from manud to digital and database from analog to digital. The

Copyright by Mahidol University



Fac. of Grad- Studies, MahidolUniv. IvLSc. CIech" of inform" 5y5. manag.) / 3

inforrration system introduces online operation, which reduces access timg increases

accuracy and consistent data.

The Land Development Department was established on 23lvlay 1963 within the

Ministry of National Development. Some years after their establishment, the

government agencies were restructure4 and as fuom 29 September 1972 the Lafi

Dwelopment Department was transferred to the Mnistry of Agriculture and

Cooperatives. Land Development Department is responsible for:

- Soil survey, classificatior\ and anatysis and land use planning.

- Conduct experiments and carry out research on various aspects of land

develoPment.

- Assist farmers in soil and water conservation and soil improvement, the

production of seeds for cover crops and the production of soil improvement

materials.

- Transfer knowledge of soil development and soil science for multiple

purpose use (1).

From its responsibility, the Land Development Department has a lot of

hardware's data. At present, an inventory management operation of Land Development

Department has not information system to manage these data.

1.2 Objectives

To atalyze and design information system for government inventory

manage'ment system.

To create database and implementing inforrration qystem for government

inventory management for a case study ofland Development Departuent'Copyright by Mahidol University
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1.3 Scope of Work

The information system for government inventory management of Land

Development Department is developed by Powersoft PowerBuilder Enterpisel32

version 6.0. The information system works on client/server network, which supports

operation management and has functions as follows:

Hardware registration: It records data of receip hardware for example hardware

description" proorrement method.

Hardware distribution: This is a disfibution control, updating status and

hardware used Place.

Hardware borrowing: It's the same as distribution but it has return date data.

Hardware repair: It records data of repair'

Hardware disposal: After unused hardware is disposed, officer will use this

function to update data of disposed hardware from hardware registration file.

Inquiry and Report: The outputs of this function are report and result for

operational manger (head of material section) zuch as status and used place of

hardware, quantlty of hardware, hardware detail'

This information system has central relational database model that is created by

Sybase SQL aqnuhere 5.0. The database consists of 3 parts as follows:

o Historical record of standard hardware detail such as type, characteristic.

o Historical record of hardware purchasing has detail about receptive date,

zupplier and Purchasing detail.

. Hstorical records of hardware operation (e.g. distribute, borrow, and

repair) keeps data that can tell us where is the hardware.

Copyright by Mahidol University
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1.4 Expected Results

The work should resrlts information system fo; government inventory

management, which consists of

l. Hardware registration module;

2. Hardware distribution module;

3. Hardwareborrowing module;

4. Hardware repair module;

5. Hardware disposal module; and

6. Inquiry and report module.

Which have ttre capability of traoking hardware management operation and

improving inefficient operation.

Copyright by Mahidol University
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CHAPTER II

LITERAIIJRE SI]RVEY

In this chapter, *Material" and "flardward' are the same meaning.

2.1 Material Management and Inventory Control

Materials management is a coordinate function responsible for planning and

controlling materials flow. Its objectives are as follows(2):

o Marimize the use of the firm's resources.

o Provide the required level of customer service.

Inventory management is responsible for planning and controlling inventory

from the raw material stage to the customer. Inventory must be considered at each of

the planning levels and is thus part of production planning, master production

scheduling, and material requirements planning(2).

The term lwentory can be used to mean several different things, such as (3);

l. The stock on hand of materials at a given time ( a tangible asset which can be

,seer! measured, and counted);

2. anitemized list of all physical assets;

3. (as a verb) to determine the quantity of items on hand;

a. (for financial and accounting records) the value of the stock of goods owned

by an organization at partictrlar time.Copyright by Mahidol University
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2.1.1 Material Management Functions and Responsibitity

1. Procurement and Purchasing

Purchasing is the "process of buying", Furchasing is solely the responsibiliry of

the purchasing departrnent. Obtaining the right material, in the right quantitieq with

the right delivery (time and place), from the right resource, and at the right price are

all purchasing functions(2).

2. Receiving

Responsibilities of material receiving are checking quantity and quality of

receipt material, which justi& purchasing order, storage area selection and

providing tools and people for transfer. The main functions are ( ).

After Materials have been received, receiving report will generate. The report

has an important zupplier data for example, transport datg decayed materials,

percentage of returned materials, and so on. In additioq this report is useful for

summadzing purchase order and negotiating of supply agreement in future(5,6).

3. Supervision and protection

This section has to plan appropriate storage location and method, provide

security, protect materials from damage and lost. These tasks are convenient for

easy and quick material identification (4).

Closed stores system stores materials in closed or controlled area, which does

not allow anyone to go into there except officer. Materials are distributed and kept

when there are requisition or receip report. The objective of this system is best

materiat safety. It has snict accounting control, furthermore receiving record and

inventory identification are important activities (5,6).

Copyright by Mahidol University
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4. Distribution
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5.

Main responsibilities of distribution are authorization verification; distributing

materials follow requisition, checking characteristic of distributed materials (4).

Inventory control

It sets inventory control systern" which suits for each 6pe of materials and

controls material quantity (a).

Since recording and keeping are separated, sometimes the Erantity of on hand

material may not equal to the quantity of material balance on report. So, it should

check the quantity of material in period , which has 3 methods as follows; Fixed

Annual Inventory Continuous Inventory and Low-Point Inventory (5,6).

Record and report.

It has to record of receipt, distributioq control and quantity on hand of

materials, update data, collect purchasing data and statistical data, create report

zuch as receipt report, annual reports and stock checking(4).

Unused Disposal

This section has to find unused materials, report list of unused materials to

every sectioq distinguish unused materials from stock and propose effective unused

disposal method (4).

Transportation

Transportation has to prepare and pack materials, identify transportation

method and send them to destination on time. The destination must get good

material in the right quantity (a).

Cooperation to other departments (4)

7.

8.

9.

Copyright by Mahidol University
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2.1.2 Material Management in the Goverument

Material lvlanagement in the government need to have predefine project plan.

Planning of material need historical data from one of these:

l. Statistical of material withdrawing ; This data collect form *requisition".

2. Statistical of material disributing ; The quantity disributed may not equal to the

quantity material withdraum.

3. Statistical of material use of sections; It is calculated by subtracting the quantity on

hand from the receipt quantity (+).

Definition of hardware

Ilardware expeme is expense of purchasing or exchange thing which is

perrranent and long life. It includes expense from modification and direct abroad

purchasing. Hardware is classified into 2 qpes as follows :

l. Limited life hardware is anything that is permanent but it is not forever

such as a car with a life of l0 years, an air-condition with a life of 5 yeaxs.

2. Unlimited life hardware is anything that is permanent use such as iron

cabinet, table, chair (a).

Govemment inventoty management

Crovernment inventory management has 4 main functions; control borrowing

repair and disposal. This shows inFigure 2.1.

Storekeeping has receiving hardware registration. When distribution occurs,

officer has to update status and used place. Borrowing and repair are tlre same

distribution. These are routine function Before the end of Septe'mber, head of material

inventory section will appoint cornmiuee to audit past operation from October l* toCopyright by Mahidol University
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September 306. After annual audit has finished, officer will create report of unused

hardware to dispose. Unused hardware is sold, exchanged, given to other sections or

destroyed. If unused hardware cannot dispose by these methods, officer will dispose the

hardware as lose hardware. Then officer deletes data of disposed hardware from

hardware registration (5, 7, 8).

Figure 2.1 Government inventory management function

2.2 Material Classilication

Catalogue of product is a tools for material classification because it has exactly

cost and specification detail ,which help in classify. Hence, some suppliers precisely

classify component or material number. However organization purchase material from

many suppliers, there are problem in confusing or too mziny number. So , development

of material classification is thing, that should do and supplier's material number should

not be thrown away but use it for reference (5,6).

2.2.1 Material Classifi cation Principle

l. Classification system bases on pre-defined plans of organzation, which is stable and

standard concept.

Copyright by Mahidol University
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2. The system concludes all lists of material classification and has space for materials

in the future.

3. Each of material lists must have especially characteristig which differ from another.

User can find material from main class to sub class and findly discover the material.

4. It is simple system, general officers and non-expert can use it. It is convenient for

internal communication.

5. It has a complicate order zuch as order by size (big size to small size), order by

cost(cheap cost to expensive cost) (4).

2.2.2 FSN Material Classification

Material Classification of Thailand uses FSN system (Federal Stock Number).

This system has 11 digts as following:

1. First part has a digits; it means group class.

2. Second part has 3 digits; it means type.

3. Third part has 4 digits; it means description.

Figure 2.2 FSN materid classification

Example: 7110{02-0001 is a chest of 4 drawers

l. 7ll0: '71' is group of furnihre and '10' is class of office decoration.

2. '002' is tlpe of chest of drawers.

3. '0001' is desoiption or specification of material. The third part has not c€rtain

number but it should order by material's specification. fire rnrmbers are unique and

Description

m
Type

rT-rn
Group Class
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start from 0001 to 9999. For example 7110-002-0001 is a chest of 4 drawers,

7l l0-002-0002 is a chest of 5 drawers (9).

2.3 Management Information Systems

Management positions in a firm are often broken into three levels: upper

management (the president and vice-presidents), middle management (the people

responsible for anything between upper and lower management), and lower

management (the people directly responsible for managing those who produce the

firm's outputs). The roles ofthese levels of management are zummarized in the pyramid

in Figure 2.3
Supporting
lnformation

Systems

EIS---- Upper
management

DSS

MRS

TPS
Lower

management

Figure 2.3 The three levels of management

Management information system (MIS) is any system that provides people with

either data or information relating to an organization's operation. The systems provide

routine information to managers and decision-maker. The focus of a MIS is on

operation efficiency (l 0, I 1).

The MIS effort in an organization as composed of the following four

subsystems. (See Figure 2.4) Knowledge-based systems such as artificial intelligence

(AI) and expert systems @S) are also information system, but are not depicted as

separated as subsystems because they may be used in conjunction with a TPS, MRS,

DSS and OIS. Copyright by Mahidol University
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Transaction processing systems (TPS) comprise the routine, day-to-day accounting

operatiols that have been an important part of most firms' computer processing.

Transaction processing cycle consists of five major segments: data entry,

transaction processing file/database updating repor/document generatioq and

inquiry/respome Processing.

Figure 2.4 MIS zubsYstems

Monagement reporting systems (lr{RS) generates the preplanned printed reports

for decision-making purposes. MRP are used for both management planning and

management control functions. Properties of management reporting systems:

Support structure and semi-stnrcilred decisions, primarily at the middle-

and lower- manage,ment levels'

Provide fi:red q/pes of informatioq in an established format; the

information requirements ofusers are normally known and stable

Often implemented with voluminous, hardcopy reports, requiring each user

to search specifically for key information.

Usually require a formal request to be s;ubmitted; formal systems

developmelrt may be required to approve

Often require a formal run schedule
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Usually consist of internal operational data, rather than data about the

external environment

Usually more concerned with data about the past than relating to the future

Often oriented to summary and excepion reporting'

Decision support systems (DSS) provide a set of easy-to-use modeling,

retrieving, and reporting capabilities so that people can generate the information

they feel will be useful to them when making decisions'

Ofice information systems (OIS) include t}re use of such computer-based" office-

oriented technologies as word processing desktop publishing, electronic-mail,

video teleconferencing, and so on (10).

Form these definitions, The Information System for Government Inventory

System combines between TPS and MRS.

2.4 The Client/Server Model

The client/server model is based on the concept that each application consists of

two functional parts: one that initiates communication and another that responds to it.

The server waits for incoming communication requests from a client, performs the

requested actions for the client, and returns the result to the client. The client then

retrieves data from the server (12).

The fundamental client/server application structure consists of three physical

components:

Copyright by Mahidol University



Fac. of Grad. Studies, MahidolUniv. M.Sc. Cfech. of inform. sys. martag.) / 15

SererPr@ss

Figure 2.5 Client/server computing ClienUserver computing

Ctient Machine. This is the computing system that runs the client component of the

application . It makes one or more requests for services.

Seryer Machine. This is the computing system that runs the server component ofthe

application. It satisfies a client's request for a service and returns results to the client

component.

Commtmication Network. These are the comnrunication facilities that allow one or

more message making up a request to be passed from client to the server and that

allow one or more me.ssages containing rezults to be passed from the server back to

the client.(I3)

2.4.1 ClienUsener Database Model

In the tnre client/server database model shoum in Figure 2.6,the database again

resides on a maohine other than those that run the application processing compotrents.

But the database softrnare is split between the client system that runs the application

program and the server system that stores the database.

In this model, the application processing components on the client system make

requests of the local database softrnrare. The local database softrnare component in the

clie,lrt machine then communicates with the complemeNfary database software running

Copyright by Mahidol University
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on the server. The server database software makes requests for accesses to the database

and passes results back to the client machine.

Figure 2.6 T\e Client/server database model

In the client/server database model, it is common to refer front-end software

and back-end softvrare. Front-end sofrwqe typicdly ruu on a personal computer or

desk:top workstation and serves the computing needs of a single individual. The front-

end software typically plays the role of the client in a client/sever database application

and performs functions that are oriented to the needs of the end user.

Back-end sofiware consists of the client/server database software and network

software that runs on a machine playing the role of database server (13).

2.4.2 Distnbuted Database

Distributed database - a database in which the actual data may be spread across

several smaller databases connected via telecommunications devices. Distributed

databases give corporations more flexibility in now databases are organized and used.

Distributed databases allow more users direct access at different user site. To

reduce the demand on telecommunications lines, some organizations will build a

replicate database. A replicated database is a database that holds a duplicate set ofCopyright by Mahidol University
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frequently used data. At the beginning of the dat4 a company will send a copy of

important data to each distributed processing location. At the end of the day, the

different sites will send the changed data back to be stored in the main database

(1o,ll).

Database Extraction and Replication

With extraction and replication, certain data element values from the database

are stored in multiple location, possibly to make the database more available and

resistant to failures or to enhance performance.

Extraction. A database copy is called an extract when the copy is intended to be

used on a read-only basis. Data element values in a extract are not intended to be

updated.

Replication A database copy is called areplica when data element values in the

copy can be updated (13).

Lock Types

The two t),pes of locks that are the most commonly implemented are:

Shared-Access Locks. A shared-access lock owner to read the locked data but

not to change it A user can acquire a shared-access lock on data after one or

more other users have also acquired a shared access lock on it.

Exclusive-Access Locks. fui exclusive-access lock allows the lock owner to read

and change the locked data in any desired way. No other user can access the

locked data or acquire a lock on it while an exclusive-access lock is in effect, On

the other hand, no user can acquire an exclusive-access lock on data that dready

has a shared-access lock on it (13).Copyright by Mahidol University



Usa JugEimongkol

2.5 Relational Data Model

Uterature Sunrey / l8

Relational databases have been extensively used for well over a decade.The

relational data model is based on a relatiorL a two-dimensional table. Each row of a

table, called a tuple represents a record or collection of related facts. The columns of

the table are called attribute. Each attribute can take on only certain values. Creation of

these tables and their columns is done using SQL. Similarly storage and retrie',ral of

data is also done using SQL (Structured Query Language). (l4,ll) As zuch SQL is one

of the primary factors in the explosion of client/server development activity (15).

Dent number Dent name Manaeer SSN

257 AccountinE 42t-55-9993

632 Manufacturing 765-0A4l9/2
598 Marketine 098-40-1370

Figare2.l Relational data model

2.5.1 Normalization

Normalization is a process of simplifying the relationship between data elements

in a record. Through normalization a collection of data in a record structure is replaced

by successive record structures that are simpler and more predictable and therefor more

manageabls. Nlsrmalization is carried out of four reasons:

To structure the data so that any pertinent relationships between entities can be

represented.

To permit simple retrieval of data in response to query and report requests.

To simplify the maintenance of the data through updates, insertions, and deletions

To reduce the need to restructure or reorganize data when new application

requirements arise ( l4).
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First normal form:

A relational table by definitioq is in first normal form. All values of the

columns are atomic. That is, they contain no repeating values. Figure 2.8 shows the

table EIRST in lNF.

FIHST

Figure 2.8 Table in lNF

Although the table FIRST is in lNF it contains redundant data. For exarnple,

information about the zupplier's location and the location's status has to be repeated

for every part zupplied. Redundancy causes what are called update

Second normal form:

The definition of second normal form states that only tables with composite

primary keys can be in INF but not in 2NF.

A relatibnal table is in second normal forrr 2NF if it is in lNF and every non-

key column is flrlly dependent upon the primary key. That is, every non-key column

must be dependent upon the entire primary key.

The process for transforming a INF table to 2NF is:

1. Identify any determinants, other the composite key, and the columns they

determine.
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Create and name a new table for each determinant and the unique columns

it determines.

Move the determined oolumns from the original table to the new table'

The determinate becomes the primary key of the new table'

Delete the columns you just moved from the original table except for the

determinate, which will serve as a foreign kev.

The original table may be renamed to maintain semantic meaning'

Figure 2.9Table in 2NF

Third normal form

The third normal form requires that all columns in a relational table are

dependent only upon the primary key. A more formal definition is:

A relational table is in third normal form (3NF) if it is already in 2NF and every

non-key column is non-transitively dependent upon its primary key. In other words, all

non-key attributes are functionally dependent only upon the primary key.

The process of transforming a table into 3NF is:

l. Identify any determinants, other the primary key, and the columns they

2.

3.

4.

5.
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2. Create and name a new table for each determinant and the unique columns

it determines.

3. Move the determined columns from the original table to the new table.

The determinate becomes the primary key ofthe new table.

4. Delete the columns you just moved from the original table except for the

determinate, which will serve as a foreign key.

5. The original table may be renamed to maintain semantic meaning (16).

SUPPLIEB C.] T CITY STATUS
slt citu

sl
sZ

sB

s4
C5

London

Paris
Paris

London

Athpns

Figure 2.10 Table in 3NF

2.6Datr Flow Analysis

Data flow analysis examines the use of data to carry out specific business

processes within the scope of a systems investigation. The components of data flow

strategy span both requirements determination and system design. A prescribed

notation facilitates tle docrrmentation of the current system and its analysis by atl

paaicrpants in the process of determining system requirement

Tools of Data FIow strategr.

1. DataFlowDiagram.

Ihe graphic tool used to describe and analpe the movement of data

through a system - manual or automated - including the processes, stores

of dat4 and delays in the system.

athr status
London

Paris
Athens

20
t0
30
5n
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DataDictionary.

The logical characteristics of current systems data stores, including

name, descriptioq aliases, contents, and organization. Identifies processes

where the data used and where irnmediate access to information is

needed. Serves as the basic for identifying database requirements during

system design.

Data Structure Diagam.

A pictorial description of the relation between entities (people,

places, events, and things) in a system and the set of information about

the entity. Does not deal with physical data store.

Structure Chaxt.

A design tool that pictorially shows the relation between

processing modules in computer software. Describes the hierarchy of

component modules and the data that are transmitted berween them.

Includes analysis of input-to-output transformations and analysis of

transactions.

The first two are developed during requirements determination while the later

two most useful during systems desig! (la).

3.

4.

Figure 2.ll DxaFlow Diagram using Yourdon notation
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2.7 Testing

Back-box testingattempts to find erors in the following categories: l) incorrect

or missing functions, 2) interface errors, 3) errors in data stnrctures or external

ditabase access,4) performance errors, and 5) initiatization and termination erors.

Back-box testing are desigRed to uncover elrors in functional requirements

without regard to the internal working of program

Boundq value matysis (BVA) has been developed as a technique Boundary

value analysis leads to a selection of test cases that exercise bounding values.

Gtridelines for BVA are as following

1. If an input condition specifies a range bounded by value a and b, test cases

should be designed with values a and b, just above and just below a and b

respectivelY.

2. If an input condition specifies a number of values, test cases should be

developed that exercise the minimum and ma:rimum numbers' Values just

above and below minimum and ma:rimum are also tested.

Guidelines I and 2 are applied to output conditions. For exanple, assrme that

a temperafi[e vs. pressure table is required as output from an engineering

analysis program. Test cased should be designed to create and output report

that produces the malrimum (and minimunr) allowable number of table entries.

ff internal program data sfiuctures have prescribed boundaries (e'g', an array

has a defined limit of 100 enties), be certain to design a test case to exercise

the data stnrcture at its boundary (17)'

3.

4.
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The 4GLs provide users with the ability to develop GUI applications quicHy

and painlessly. To be productive, and application programmer must be able to build

GUI applications in a very short among of time, even if some flexibility and efficiency

must be given up. Powersoft's Powerbuilder has become a very popular database front

end building tool. It has developed a reputation for ease ofuse and robustness (12).

PowerBuilder's Technical Strengths

DataWindow: It is the primary mea$r by which a PowerBuilder application

talks to the database. It has built-in features to format data for display, allow different

edit-sryles, validate data entered by user, generate appropriate SQL based on the

changes made by a user and also the RDBMS it is talking to and scores of other such

invaluable features.

Object-Oriented (OO): PowerBuilder is an object-oriented language. Though it

is not a pure object-oriented languagg it zupports inheritance in most of the areas,

permits encapsulation and enables polymorphism. Because of these reasons, it is

possible to architect your applications in such a way as to reuse code within and across

applications. If you make use of OO features, it also makes it simpler to maintain that

application.

Native Drivers: Though ODBC (Open Database Connectivity) is good for

accessing multiple databases through a common gateway, it covers only the common

minimum features of these databases. PowerBuilder provides native drivers for all the

major RDBMSs, such as Oracle, Sybase, Informix, DB2, MS SQLSeryer, etc., so that

you can take advantage of the power ofthese.
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Appllcatlon

ODBC

tm]H r".r-h m,-h#rH}L-F.."-E+-T..'.1#i$ LffiIl -ffiII$'Iffiti

lEHffih mffih lrBffi}strH_ffil*
Mii'tr Lrffis"-w.L{il k{.8ffi{F^r-t'ri:$'T.-E{.T}ffi'r ill

Figure 2.12 ODBC

Cross Platform: You can write code once and run that application on all the

flavors of Windows, namely Windows 3.1, Windows for workgroups, Win95 and

Windows NT. You can also use the same code to run the application on Mac and Sun

Solaris UND(.

Web-enabled: With PowerBuilder 5.0 and the Internet add-ons, you can build

an application which can access data in an RDBMS through a browser, whether it is on

the corporate intranet or on the iuternet (12,18).

Sybase

Sybase is an increasingly popular database. The databases can execute

miscellaneous transaction processing logic. Data consistency and integfity checks dont

have to be coded into each different client application. Instead it can be enforced

cenfially in the server. The feature of Sybase is follow:

- Run on a wide mnge of computer architectures zuch as Sun's Solaris, DEC's \[vls,

IBM's AD(, HP's IIPU,(, IBM's OS2, Novell's NLM and Windows NT.

- Support vaxiety of networking protocols. These networking protocols such as

TCPIP, Decnet, Novell IPX, and LA]'{ Manager.
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- Programs supplied by independent software vendors, or user written programs.

- SupportClient/ServerArchitecture.

- Other Sybase produces called gateways to give clients and servers on line access to

non-Sybase data.

- Transact-SQl is Sybase's extension to SQL. Transact-SQl permits procedural

processing with control statements.

- Sybase servers also include the ability to communicate directly between each other

without going through a client. The inter-server communication is implemented as

an easy to write procedure call. RPC's can be called in stored procedure or triggers

so that the client program doesn't have to know or care about other sources ofdata

(19,20).

Windows NT

Windows NT optimizations include:

- Implementation of virtual processors and client requests as Windows/NT threads

to take advantage ofDSA's ffierent multithreading capability;

- The effective handling of disk VO and network VO ttrough the use of the Win32

API.

- Using Mcrosoft's advanced operating system technologies, such as preemptive

multitasking, to optimize resource utilization.

- Implementation as a Windows NT Service for integrated control with the operating

system.

- Integration with, and tull support foq the Windows 95AIT Registry (19).

Copyright by Mahidol University



Fac. of Grad. Studies,Ivlahidol Univ.

2.9 Related Research

M.Sc. Cfech. of inform. sys.maneg.) 127

Wijada Rattamanee (8) analped and designed inventory control system of

KIvtrTIn in partiorlar controlling and auditing models. The design was intended to be

eaqy and speed up the operation procedure. The system was analyzed and designed by

data flow diagram using Gane and Sarson notation. The new systems included database

desigrr" protoqpe design and report desigr.

Nathavipa Phasuh Voramon Uronkarn (21) did computer program that was

able to collect equipment dat4 academic equipment and office equipment in Industrial

Engineering Departrnent factory of Engineering Mahidol University. The program was

designed and developed using Mcrosoft Access version 2.0; which can nrn on

Windows 3.ll and Windows 95 platform. It can be added dat4 edited data, listing and

reported in formal forms.

Wilert Lertbudikul Q2) designed and developed medical supply inventory

information systern for a large hospital. The research followed these steps; anrrent

system feasibility study, qystem analysis, system design and system development. The

system was designed and developed lurto 2 t1pes, which were online interactive using

CICSA/S communication control system and batch using OSA/SI operating system.

The system focused on high data quantity, high-speed data searching, collecting and

zummarizing the important information for man4gement. The system consisted of 4

zubsystems; initial and security zubsyste,m, basic database recording subsystenq daily

fiansaction zubsystem and query and statistical subsystem. This developed system was

suitable for a large hospitat.
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CHAPTER III

MATERIALS AI\D METHODS

3.L Materials

o Hardware

Computer (Mnimum)

Server: Intel Pentium l66Nfrlz

RAIvI32MB

Hard disk 1.2 GB

Client: Intel486DX.

RAI\{ 16 MB

Hard disk 1.2 GB

Communication equipment: LAN card, Wire, Hub

Printer.

o Software

Database : Sybase SQL anywhere 5.0

Application development tools: PowersolfPowerBuilder EnterpriselS?Yer. 6.0

Operating System : WindowsNT 4.0, Window95

Help authoring tools : Oasis SE Version 1.3.6.0
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L Study operation of inventory management system

1.1. Rerriew data of government inventory management system from books and

researches zuch as steps of operatiorl function and material classification

system.

1.2. Identify problems of inventory management system.

1.3. Scope problem solving by inforrration technology.

2. Collect data and identify system requirement ofland Development Department

2.1. Review existing system documents. General document should be reviewed

first. Generat documentation includes management overviews, description of

the organization's stnrcture, and functional task. List of the existing System

doqutents are as follows:

Organization chart

Registration document

Regisration document of each hardware

Surnmary of hardware quantity in department

Summary of hardware quantity in requested budget year

Sumnary of hardware registration

Summary of hardware quantitY

Summary of hardware quantity in requested budget year and section
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2.2. Obsewe in operating environment, it can indicate how individuals participate in

the operation of system. Interview user and related officer, whom tell

requirement and operation problem.

3. Analyze and design system

Use data flow analysis to amlyze the system. The components of data flow

strategy span both requirement deterrrination and system design. Following the flow

of data through processes tells how data are inpuL processed" store,( retriwed,

used, changed and output.

3.1 Design of input and output

Design inpuUoutput screens. These screens are user-friendly with GUI

(graphic user interface). The input screens must have input controls, which

provides way to ensure that l) only authorize users can access the systenq 2)

guarantee the transactions are acceptable, 3) the data are validated for accuracy,

and 4) There is the determination whether any necessary data have been

omiued.

Design output reports, which zupport the activity of the operation and

management. The outputs are generated in tubular form.

3.2 Design of procedure

Distinguish between manual and computer processes. The computer

processes are to identify constraints such as authorizatioq volume, process

timing, input method, output method and so on.
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Design procedure artd process speoification. Formal statements using

techniques and languages that enable analysts to describe important activities

that makeup the system

3.3 Design of database

Ideqti$, data used and information produced'

Select and identify data from collected data and system requirement, it

gets related entities, attributes and constraints.

Identify relationships between those entities and design database rtith

relational database concePt.

4. Develop system

4.1. Create database. Transform designed data sfucture diagani to database.

4.2. Develop application to connect database and zupport operations. This step has

unit testing.

4.3. Createhelp file.

5. Test softrnrare

Veri& and validate softrnrare.

Check ifttre software conforms to its specification and if the software meets

the expectation of the soft:ware requirement by black-box testing. Uncover

erors and ensgre that the softrrare performs properly. Test cases are designed

by boundary value analysis method.
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This document includes detail, methodology, conclusion and reconrmendation

ofthe research.

Figure 3.1 Steps and research methodology

Collect data and ldentfy system rqulrement of
Land Development Deprtment
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CIIAPTER TV

RESUXTS

The result of study for this research is the information system for government

inventory management: a case study of Land Development Department. The

information system is designed and developed using data flow analysis, relational

database and Object-Oriented programming.

4.L Current System

The combination of step I and 2 n ctapter 3 produces current government

inventory system in gaph presentation style which may be more effective to describing

the system since the standard qfmbols, may limit communication.

[T--t*E;n
supplier I lr,r*,u1 omcer

-

A

Figure 4.1 Graphic prese,lrtation of cgrrent storekeeping process

Figure 4.1 describes storekeeping process, zupplier zubmits hardware and

receiving report to officer The rweiving report consists of supplier detail (e.g' name,

addresq and telephone number), transport datg specification" quantity and cost per unit

ffi

44739 I t u?qs9"1-
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of hardware. Next, officer will classify hardware by group, class, type and specification

with precedence. After hardware has been classffied, officer will generate hardware ID

and register the hardware. Registration data is kept in registration document, which is

shown in appendix A.

Figure 4.2 illustrates distribution process. Then approval requisition form is sent

to officer, officer will update distributor name and recipient name in registration

document. Borrow process (Figure 4.3) is the same as distribution process but it adds

retrn date in registration document.

Frgure 4.2 Graplnc presentation of current distribution process

Figure 4.3 Graphic presentation of curent borrow process
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In case of there is out of order hardwarg user will give its ID, name for

validation Valid hardware is collwted and generated to repair report. This report is

sent to purchasing departmeng who contacts to supplier and tracks repair as shown in

Figure 4.4.

fr-- purchasing
deFrtnent

Figrre 4.4 Graphic presentation of current repair process

Before the end of Se,ptember head of material inventory section will appoint

committee to audit past operation from October ld to September 306. After annual

audit has finished, officer will create re,port of unused hardware to dispose as shown in

Figure 4.5.

<-

a

It

a

-'lJ
Had of

rnaterial section

Figure 4.5 Graphic preseutation of current annual audit process
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Figure 46 shows disposal process, unused hardware is sold, exchanged, given

to other sections or destroyed. If unused hardware cannot dispose by these methods,

officer will dispose the hardware as lose hardware. Then officer removes data of

disposed hardware from registration document

4.2 Results from System Analysis and Design

The results from system analysis and design consist of data flow diagram

(describes and analpes the movement of data through system), data dictionary (defines

systems elements), data structure diagram (describes relation between entities),

strucfirre charts, input, output artd program specification.

4.2.1Data Flow Diagram

In Figure 4.7,The presentation graphs of current system are converted to new

systern, which consists of the following entities: section, head of material section,

offi cer, purchasing department

Figure 4.6 Graphic presentation of crrrent disposal process
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The new system revealed 4 major processes: 6ata manipulation, transaction

process, queries process and re,port generation The overall systeq consisting of these

processes, is shown in Figure 4.8

This data flow analysis also shows that the system use 21 data stores, which are

divided into 2 categories:

l. 'Basic datd': It consists of l0 data stores, which are ffW, HW-GROUP,

H\V-CLASS, HW-TWE, St PPLIE& DTVISTON, SECTTON,

sEcuRITy, STAFF and PROJECT. These data stores are not uzually

modified. The system fetch read-only data to display and reference.

Figure 4.7 Context diagranr of government

Figure 4.S DFDLevel 1: Governme,rt inventory management system
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2. "Trans datd': It consists of ll data stores, whioh are CONTROL,

CONT_DETAIL, HW_REGI, DISTRIBIJIE, DIST_DETAIL, RETIJRN,

RETU_DETAIL, DISTPOSE, DISP_DETAIL, REPAIR ANd

REPA_DETAIL. These data stores are modified in each transaction process

( registratioq distribution, returr1 repair and disposal process)

The details of "basic data'' and "transastion data" data stores are described in

section 4.2.4. Database Design. The qystem is explained in detail through the lower-

level zubsystem diagram, that developed to understand the activities associated with the

system.

Level 2: 1. I)ata Manipulation

Data manipulation consists of the activities of adding, deleting and editing data.

These activities manipulate data in "Basic datd' data store. Some data store has'one-to-

many relationship with another one consequently; its activities have a little different

detail.

Figure 4.9 DI|D Level 2: lDatamanipulation

The downward explosion of the data manipulation process maintains

numbering scheme introduced at the system level3 in Figure 4.10.

I
B6Ydab

&AS|C DATA(1-1O)

the
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1.1.1
lnput or

gEneratg
ID

DFD LEIEL3:1.2 Delete dab

DFD IEVEL3:1.3 Edftdata

Figure 4.10 DFD Lwel 3: Data manipulation

Level 2z 2.Transaction Process

Transaction process coruists of 6 activities: "register hardward', "distribute

hardward', "return hardware", "rePair hardware", "receive repaird hardware" and

o'dispose hardward', which are shovm in FigUre 4.11. In Figure 4.8 DFD Level I

mentions that the activities use'Basic data" and "Trans data", but it does not explain.

This level explains details of related data stores in each activity. In addition, DFD level

3 are show in Figure 4.12 4.14 to clarify the activities.
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14. DISTRIBUIE

2I. REPIDETAII-

l.*r-*r;

lErr**

12@NT_DETAL

12.@NI_DEIAL

r9. DISP-DETAL

dsp_cpdt

J

"Register hardware" activity involves 4 subactivities, "enter trlw register data"

subactivity retrieves data from 5 data stores; I{W-CLASS, HW-TYPE, I:tW,

SUPPLIER and PROJECT, which have related data in registration adivity. Not only

that the subactivity gets "receiving report" data that has useful hardware data such as

description, cost per unit, quantity and so on.

After "enter trlw register data" subactivity has finished, "assign HW-ID"

subactivity will assign HW_ID to represent each hardware. "Generate registration

document't subactivity transforms data into printed report. Finally, "add register data"

Figure 4.1I DFD Level 2:2.Transaction process
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data stores: CONTROL, CONT DETAIL

I
racen lng
reFrl

Ir-t,-,,r"

lr.*"*

Figrre 4.12DFD Lerrel 3:2.lRegisto hardware

"Distribute hardward' adivity involves 6 zubactivities. 'Enter distribution data"

subacivity gets one of important data is IfW_ID, which is verified in 2 strbactivitieg

'Veri8, EIW_ID': to ensure that tiere is the IIW-ID in dara store and 'Aerify trAnr

stahrs": to enzure tht the hardware can be distributed (status: WAIT).

Figure 4.13 DFD Level 3:2.2 Distribute hardware

When the IIW_ID pass the verification 'trpdate h/w status" zubactivity

changes stahrs ralue in I{W-REGI to disributed or horrowed status (status: USE or

status = BORROW). "Generate distribution document" subactivity transforrr data into

prk$ed report. Findly,'add distrfrution data'' subactivity stores distribution data intoCopyright by Mahidol University
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DISTRIBUTE and DIST_DETAIL data store. Other activities in transaction process

are similar to "distribute hardware" activity, hence their description are skipped

DFD LEVEL 3:2.4 Repait harclwarc

DFD IEVEL 3 :2.5 Rerelte apair hadvare

DFD LEVEL 3:2.6 Dispps€ rwdrrare

2,62
V6ify

}fw-ID

Figure 4.14 DFD Level 3: Transaction process
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Level2: 3. Query process

Query process consists of4 activities, which use all data stores to process data.

Result data has 2 tlpes: tabular and grapb which have individual processing. See list

of rezult data in section 4.2.2 data dictionary. "Process data" activity is calculation,

summary and comparative analysis.

Level2: 4. Report generation

Report generation consists of 4 activitieq which use all data stores to process

printable reports. See list of printable reports n 4.2.2 data dictionary. " Process data"

activity is calculation and summary data.

Figure 4.15 DFD Level2: 3. Query Process

Figure 4.16 DFD Level2: 4. Report generation
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4,2.2l)ata Dictionary

Rffiilt/44

The data dictionary elements developed for government inventory management

system consists of process, procedurg data flow and data structure. The process of

developing the data dictionary itself forces analysis to clarity their understanding of the

data in the system

Figure 4.17 identifies each of the processes included in the DFD level l. Each

process is briefly described to clarify its purpose. The inbound and outbound data flows

for each of the five processes are also shown.

Figure 4.17 First level process descriptions.

Figure 4.18 through 4.19 identify processes that take place in the DFD level 3

of transaction process. The processing logic is summarized. Some process has alias

name and procedure. The logic zummary ofprocedure is shown in Figure 4.20.
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MME: 21.1 Enterh Yreglsffion
SUMMARY:
f lJh)( (convert (numerlc, ont_no) INTO:

FROM CONTROLWHERE
= dlv_l0 and (conbol.sect-ld = sect-ld)

(conhol.year = year)

= sffing (s-maln_no +1)

budget3er FROM edn bo(
(0<bu$elyear<=Thts Year)

READ proled_ld , rnefh&l FROM llsil box
READ recelpt_<late FROM edilbox

(0< recelp!-date<= NOW)
READ snppller_ld FROM lld bo(
READ tohl_cct , reclplient-namE and comment

FROMditbo(
REPEAT

READ chss_ld, type_ld, spec-ld FROM llst box
oR CALlsarch-hw-code

READ desc, cod, qwntty and comment
FROM ednbol

CALLAslgnhw_N
END OF REGTSTRA]'ION

MME: 2l2Asslgnhw_ld
SUMMARY:

Irw_ld_temp FROM edit bo(

l=1 toquanry
SELEGT count(trw_ld) INTO :no FROM HW-REGI,
CONT.DETALW}IERE
(conl-detallshss_ld = class-ld ) and
(cont-detafl .type_ld =type_ld) and
(cont_dehfl.sp_ld = spec-ld)

ltw_lD = lnfl_temp-bmp + 7 + sfring (no + l)
READ machlne-code FROM edfl bot
SETsffits= 1llvyaft
SET usejhce = NULL

END FOR

lrlAME: 2.1.4 Add regl$er data
SUMMARY:

NEW RECORD IN CONTROL, CONT-DETAIL,

:REGr

I{rlME: 21.3 GeneralE reglsffion doument
SUMMARY:

SELECT' FROM CONTROL CONT_DETAIL, }[W_REGI
WHERE (confrol.dtu-ld = dtu-l{and

= secil_ld) and (conbol.year = yar)
and (coltotcont-no = no)
Arrange d& to reglsfraton Form
Prlnt

MME: 221 Enterdlsfflbuton data
SUMMARY:

MN( convert (numerlc, dlst_no)) INTO
FROM DISTRIBUTE WHERE

= div_ld) and

= sect_lo and (dlsfrlbute.yer = year)

= sfrlng (ls_rnln-no +1)

dato FROM edt hx (0< recelpt-dstE<= ttlQ\fl/)
rclplent_ld and dldrlbutor_ld FROM llst box

READ HVL|D FROM llst box OR CAIL Search-HW/-lD
DISP|SY tnrdware-jehlt FROM llle
lF proc=dlsffibute THEN

Statusrl
ELSE lF proebonowTHEN

StatusF2
READ retum-ffie FROM edil box

END IF
END OF DISTRIBUNON

MIt'lE: 222 V erliy 
-llW --lDz3e24.2"252,2.62

To ensure thal them ls HW-ID ln q$em
SUMMARY:

(SELECT' FROM HW_REGI WHERE
THEN

RETURN pe=TRUE
END IF

PROCESS NIIME: 223 Veriff htu status
24.3,2:63

ToseuretHthe hardvrare ls ln conect

SUMMARY:
proc OF

DlsffibntE: find-ffius ='1' //ura[
Refifi[ find-sffirs = 3 // bonow
Repatsfind-sffip-'4 lllrrd
Dbposq find-silils ='4 // hd

CASE
stds= find_silatusTHEN
pasTRUE

IF

NAME: 224 Update hlw stahrs
2.3.4,24.4,25.4,26.4
SUMMARY:
proc ot

Dlsfr ibute:FlW_REGl.stdus=2
Bonouur HW-REGl.status=3
Rdum: READ FROM rato button

lF railo-hfion.cllck = '1ftru16'THEN // good

HW-REGl.status= 1

ELSE lF ldo-bntton.click = 'fita'THEN // bad
HW-REGl.status=4

END IF
Reph Hlltl_REcl.s0atus=5
Dlspce: FIW-REGl.statusFo

CASE

NAME: 225 @nerate dlsfribuuon documerf
SUMMARY:

. FROM DISTRIBUTE, DIST-DETAIL WHERE

= dlv_ld) and
rtls0ihrte.sect-ld = sect-ld) and (dlstuibute.year = year)

nd (dFfrfrde.disi-no = no)
datatodlstrbuton Form

NAME: 226 Add dlstibuton data
SUMMARY:

NEW RECORD IN D]STRIBUTE AND DIST-DETAIL

Figure 4.18 Third lwel process descriptions
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@rocess description (continued)
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The other processes in data manipulatiorU query process and report generation

are not inoluded in process description because the lowJevel of its DFD are sufficient

explanation.

Figure 4.21 through 4.22 defrne 35 data flows that are included in the system.

The processes that data flows originate from and into are also identified by number and

name. Each data flow is also described by the data structures it contains. The data

Search_tW_lD
LOGIGSUMMARY:
CASE tab-cllckd ol

by_code: CALL search_by-ade
by-name: CAIL senclLby-name
by-ld: CALL se arcl-by-P

END CASE

Serch_by_name
SUMMARY:

READ search-name FROM dil box

icTtrw-type.name + hw.name FROM }MI-TYPE,
VVIIERE (ttw-type.chss-ld = ttw.chs-l{ and

yp_ld = trw.type_ld) and
LIKE'serch-name%)

Y hw-type.name + lu.name ln llst box

trw-typ.name+ huname ln llst bx ls cllcladTHEN
READ setectd-name FROM lsil box

SELEGT chss-ld, type-ld, spec-ld FROM HW
WHERE lrw.name = selected-name

SELECT coil-detail.desc, hw-regl.trw-ld FROM

CONT-DETAII- }IW-REGI WHERE
(trw-regl.div-ld = cont-debll.dlv-ld) and
( tnr-regl.sect-ld = conldetall.sect-ld) and
( trw-regl.year = cont-detall.year ) and
( trw-regl.cont-no = cont-detall.cont-no ) and

( hw-regl.no = cont-detall.no ) and
( coril-dehildiv-ld = :div-ld ) and
( conl-debll.sect-ld =sect-l{ and
( cont-detal.class-ld =:chss-lo and
( cont-dehll.$p-ld = Upe-ld) and
( cont-detailspec-ld = :sPec-lQ

DISP|SY HV\r-lD, desc ln llst box

lF FMr-lD h li$ box ls clicked THEN
RETURN }IW-ID

IF

Search_by_codE
SUMMARY:

class-ld, type-ld, spc-ld FROM [$ box

cont-detail.desc, lrw-regl.ttw-ld FROM

-DETAII- 
H\A'-REG! WHERE

= cont_dehll.div-ld) and
( trw-regl.sect-ld = cort-&-tall.sect-ld) and
( trw-regl.year = cont-detall.year ) and
( trw-regl.cont-no = corf-detall.cont-no ) and

hw_regl.no = cont-dehilno ) and
conldetall.dlv-ld = :div-E ) and
con!-detall.sect-ld = secil-ld) and

=rB_ld)and
= tYPe-lO and

=:sf_l0

Y HW-ID , desc [r llst bot
FIW-ID ln lFt bot ls clbked THEN
RETURN HW-ID

IF

Search-illlV-GODE
SUMMARY:

READ serch-narne FROM edfi box
SELECT tr-type.name+ hw.name FROM }W-TYPE'

WHERE (hw-$pe.class-ld = ttw.class-l{ and

= trw.type-l0and
LIKE'sarch-name%)

SPLAY hw-type.name + lrw.namE ln llsl box

lnr-typ.name| hw.rame ln tls{ botls cllcld THEN

READ selected-name FROM ll$ bx
SELECT chss-ld , tllpe-ld , spec-ld FROM HW

hw.tnms = selected-mms
RETURN chss-ld, tYPe-ld, sPe-ld

END IF

Search-by-ld
SUMMARY:

Irw-ld FROM edlt box
h\fl-ld FROM }|W-REGI
(tw-ld UKE'hw-ld%)

Y lnr_ld In llst box
hvr-]d ln list box ls cllcked THEN

RETURN }TW-ID
END IF

Figure 4.20Logc summary of procedure
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structures that are part of this system are describe in Table 4.1. Unnamed data flows

mean all data of data stores, which see detail in section 4.2.4Database design.

Table 4.lData dictionary for data stnrcture

Data Structure Descrintion
IIW CODE Class id + trme Id + spec id
IIW data *see l. tIW data store*
Hw diso list tIW ID + disposal method + disposal cause + (sale cost)

Hw dist list 0flM CODE) + HW ID + (return date)

Hw list Hw_name + (hw_specification) * cost per unit + quantity
+ (comment)

Hw reoa list HW ID + canrse * cost + repair date + receive date

Hw retu list GIW CODE) + IIW ID + (dist no)

Suoolier data *see T.SUPPLIER data store*

4.2.3Input and Output Design

Output reports, which zupport the activity of the operation and management.

The outputs are generated in ttrbular form. See designed output reports in appendix B.

Input and output screens are user-friendly with GLII (graphic user interface,

they are MDI window. fui MDI window is a frame window in which you can open

multiple document windows (sheets) and move among the sheets. The input screens

have input validation. Some output screerur, especially in the query process have a

characteristic of drill down. A user can choose to access between a particular data,

which is deep in detail, or just overall data" which is convenient for comparative

analysis. See designed screens in Appendix C.
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DATA FLOW NAME: approrral
DESGFUPTION: result that there ls no enor after

qSem has updated ttardti,arE
status ln "HVll_REGl" data storE

FROM PR@ESS:
ZZ4, 2.4.4, 26.4 update h/w status
TOPROCES.S:
225 Generate dlsfflbuton document
23.5 Generate retum documenl
24.5 Generate repalr report
25.5 Update replr data
26.5 Generate dlspml repolt

DATASTRUCTURE:

[dlst_data, retu-data, repa_data, dlsp_datal
+ ld_verifid hlw

DATA FLOW NAME: argu_data
DESCRIPTION: Reffleved argument of query

proce and repoil generatontH
lsldentiffed byuser

FROM PR@ESS:
TOPR@ESS:
3.0 query process
3.1 finddata
4.0 report generaton
4.1 flnd data

DATASTRUCTURE:
(dtu-ld + sect_ld) + (lyear, budget y€rD + fiW_CODE)
+ Goday, starl date + s:top datel)

DATAFLOW }rlAME: bonow-vedfied htuir

DESCRIPTION: qSem verilles thal harduare uas
bonoraled

FROM PROCESS: 2.3.3 Veify bonow data
TO PROCESS: 23.4 update tttw shtus

DATASTRUCTURE:
dlsl_no + retum_date

DATA FLOW NAME: dEI-dAtA
DESCRIPTION: lD or name that can address row

FROM PR@ESS:
TO PR@ESS: 1.2 delete data

1.2.1 find row
DAIASTRUCTURE:
[D, namel'depend on each data dore'

DATA FLOW MIIIE: disp_data
DESCRIPTION: data of disFed hardware thal b

given from auditor ln annual audft
FROM PROCESS:

TO PROCESS: 2.6 dlspose hardware
261 enterdlsPosal data

DATASTRUCTURE:
Atu-ld + sect_ld + year + disp_no + dlsp_dde
+ {dlsp_hw_lls$

DATA FLOW NAME: dlst-data
DESGRIPTTON: data ln approml requbfron form

FROM PR@ESS:
TO PROCESS: 22 dlstribute harduare

221 enter disffibuton data
DATASTRUCTURE:
Dlv_ld + sst_ld + year + dlst_no + disl_date
+ [reclplent lD, relplent rrarel
+ [dlstrlbutor !D, dlsfflbutor nameJ + Srw-tllsi-list]

DATA FLOW NAME: dlsp-report
DESCRIPTION: Report ol unused hardttare that has

ben consldered dtsPml method.
Thls report trs 2 oPles, one ls sent
to had of material secfion and
otherkepshqsGm

FROM PR@ESS: 20bansacton proe
26 dlspose hardttare
25.5 generde dlsPel rePil

TO PROCESS: 2.6.6 add dlsposal thta
DATASTRUCTURE:
Dlv_ld + sect_ld + yar + dlsp_no + dlspcal datE
+ (trw_dlsp_llsQ

DATA FLOW !.lAillE: dlst-doc
DESCRIPIION: dlsfflbuton dcument for checldng

FROM PR@ESS:
225 Generate dlsfflbuton dcument

TO PR@ESS: 226 Add dlsffibuton data
DATASTRUCTURE:
'eoreportln appndh B'

DATAFLOWMME: enor
DESCRIPTION: Enor msge from qretem that

respond to user
FROM PR@ESS: 1.1.3 lnsErtnewrcriv

TO PR@ESS: 1.1 .5 dlsplay enor messtrge
DATASTRUCTURE:
'sfflng of erorStemenfDATAFLOWMITIE:d[-d&

DESCRIPflON: lD or name that can address rov
and newd# foruPdatesthE row

FROM PROGESS:
TOPR@ESS: 13edltdats

1.3.1 ffnd row
DATASTRUCTUREI
[D, rnme]+ new-data

DATAFLOWMME: HW-ID
DESCRIffiON: Unlque lD that repremnts

reglstered hardware, last digft ls
generated bY q$em to Protect
redundant data

FROM PR@ESS: 2.1.1 Enter hlw regHer dala
221 Enter dlsffibuton data
23.1 Enter retm data
24.1 Enter repalr d&
25.1 Enter recelp data
2.6.1 Enter dlspcal data

TOPROCESS:
21.3 Gmerate rqlsffion documenhllon
222 23.2, 24.2, Z5.Z 2.62 Verify HW-l D

DATASTRUCTURE:
'sfilng tM usuatlyconslsts of seoton-code + class-ld
+typ_ld+spe+yeaf

DATAFLOWMITIE:found
DESCRPflON: tesult thal q/stem can ffnd

requded rolv
FROM PROCESS: 121 ffi row

1.3.1 find rqar

To PRocEsS: r21 dlsphyfoud rcn'v

1.32 dlsPlaYfound rorr
DATASTRUCTURE:
'ror number of found roW'

Frgure 4.2lDatadictionary entries for data flows
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DATAFLOWMME: IO
DESCRImON: Unlque code that ls prlrrary key ln

data dorEand ls generated bY

q$em or user lnput
FROM PR@ESS: 1.1.1 lnputorgenerate lD

TO PR@ESS: 1.1.2 verifi related table
DATASTRUCTURE:
'primary key ln data silore'

DATA FLOW MME: ner-data
DESGRIPTION: Ilata of 10 data siores

CBASIC DATA)IH Pass
mlidaton rule

FROM PR@ESS:
TOPR@ESS: l.l adddata

1.1.1 lnput or genemte lD
DATASTRUCTURE:
'data oldata store'

DATA FLOW N/IME: nd found
DESCRIPflON: tsuft that qdem cannot find

requested row
FROM PROCESS: I21 IINd MV

1.3.1 ffnd row
TOPR@ESS:
1.2.3 dlsphy not tound message
1.3.3 dlsplay not lound masage

DATASTRUCTURE:
r0'

DATA FLOW MME: receMng report
DESCRIPTION: recelpt harduare llsil and suppller

data from suppller
FROM PR@ESS:

TO PR@ESS: 2.0 Transacffon Procs
2.1 Reglsffaton trdrduare
21.1 Enter htu reglster data

DATASTRUGTURE:
Ship_ld + suppller_data + recelve-data + {ttw-lls$

DATAFLOW!|AME: regl-doc
DESCRIPTION: nafl reghfaton documentfor

checldng
FROM PR@ESS:

2.1.3 Generate rqlsffaton document
TO PR@ESSz 2.1.4 Add reglsfier data

DATASTRUGTURE:
see report in appendh B'

DATA FLOW NAME: repa-report
DESCRIPTION: Report of repair hardurare that has

ben verified for adJusfrnent of the
suppller data and harduare data.
Thls report has 2 coPls, one ls
sent to purchaslng departrnent and
other keePs in s)'stem.

FRoM PROGESS: 20 bansaction process
24 replr hardurare
2.4.5 generate replr repoil

TO PROCESSz 2.4.6add repalrreport
DATASTRUCTURE:
div_ld + sect_ld + year + Repa_no + repalr date
+ suppller_data + {hw_repa_llst}

DATA FLOW NAME; ld-verifled htu
DESCRIPTION: qldem verlfles that harduare was

reglderd
FROM PROCESS:

22.2, 2.3.2, 2.4.2, 2.5.2, 2.6.2 Verlfy HW-l D
TO PR@ESSi 223,2.4.3,26.3 vedfy siatus

2.3.3 velify bonowdata
25.3 trerlfy repalr data

DATASTRUCTURE:
'data ln HW-REGI and CONT-DETAIL data store'

DATAFLOWMME: nafl-row
DESCRIPTION: approval data that ls lnseied lilo

dah silore

FROM PROCESS: 1 .1.3 lnsert new rory

TO PR@ESS: 1.1.4 update new data
DATASTRUCTURE:
'allas: verlfred data'

DATA FLOW ilAItlE: rece-d&
DESCRPflON: dab of repalred hardware

FROMPR@ESS:
TO PR@ESS: 2.5 recelve repalrcd hardware

25.1 enter recalPt data
DATASTRUGTURE:
[suppller lD, utppller name]
+ [hardware ld. harduare name] + (coeil) + (comment)

DATAFLOWNAME: regltffi
DESCRIPTION: data ln approml reMng report

and classifled harduare li$
FROM PR@ESS:

TO PR@ESS: 21.1 enter htu reglster dah
2l.2asslgn I-IW-ID

DATASTRUCTURE:
Recelvlng report + suppller-data + hw-data

DATA FLOW !{AME: repa-data
DESCRIPTION: out of order hardtmre data

FROM PR@ESS:
TO PR@ESS: 2.4 repalr hardurare

2.4.1 enterrepalrdata
DATASTRUCTURE:
div_ld + sect_ld + year + repa_no + repa_date
+ [supplier lD, supplier namel + ftw-repa-list]

DATA FLOW NiME: repalr-vedned hlw
DESCRIPTION: q$em verilied that lprdware was

repalred
FROM PROCESS: 2.5.3 Vedfy repalr data

TO PR@ESSr 2:5.4 UPdate htu status
DATASTRUCTURE:
'alhs: ld_vedlid h/W

DATA FLOTV NAME: rePort-data
DESCRIPTION: data from reporl generafion

FROM PROCESS: 4.2 proces dab
TO PR@ESS: 4.3 print result

DATASTRUCTURE:
'same as the "reporf but lt ls not ptinted output '

Frgure 4.Z}Datadictionary entries for data flows (continued)Copyright by Mahidol University
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DATAFLOWMME: report
DESCRIPTION: report ls genemtd by system that

hasnriestyle
FROM PROCESS: 4.0 repoil generaton

4.3 prlnt rsult
TO PROCESS:

DATASTRUCTURE:

I harduare report,
suppller reprt,
dMslon report
secton report,
summaryof harduare reglffion ln rqueted

budget year,
summary of repalr hardrvare,
summary of dlsposal harduare,
sumrrary of hard,mre quanffiy ln departnent,
summary of harduare quant'ty ln requeted budget year
summary of hardware quanffiy ln setont

DATA FLOW Mf,rE: refu_data
DESCRPflON: bonowed hardunre d# from

bonowerthat ls about harduare,
status and so on

FROM PROCESS:
TO PROCESS: 2.3 retum hardunre

23.1 enter retum data
DATASTRUGTURE:
OV_IO + secUd + year + retu_no + retu_date
+ [refim lD, retum namel + [reclplent lD, reclplent namel
't

DATA FLOW MME: rebletred d#
DESCRIPTION: data that ls retleved from d&

store when sys{em get row number
FROM PROCESS: 122 disphyfound row

1.3.2 disphy found row
TOPROCESS:

DATASTRUCTURE:
'dah ln data store'

DATA FLOW MME: status-verlfied h/w
DESCRIffiON: q$em tredfies tH harduare ls ln

\Elld sfratus

FROM PROCESSz 221 2.4.3, 26.3 trerify stats
TOPR(EESS:
ZZ4, 24.4,2.6.4 u$ate h 

^, 
sbtus

DATASTRUCTURE:
'allas: ld_verifl ed h/tf

DATA FLOW MME: Updateable data
DESCRTPTION: Data of 10 data sfores, Wtlch can

add, edit or delete. The data must
passmlldaton rule.

FROM PR@ESS:
TOPROCESS: 1.0d&manlpuldon

DATASTRUCTURE:

DATA FLOW NAME: result_data
DESCRImON: data from query prccess

FROM PROCESS: 3.2 procs data
TO PROCESS: 3.3 dlsphy rsult

DATASTRUCTURE:
[harduare dd and slatus of reques[d HW_ID
hardware data of requested speciticaton and secton
Hardward ll$ ln rqusted s{atus, secflon and

spelllcaton,
Ljst of alUspcllic bonored Fdrdri,are ln requested

reUm date,
[-ht of alU speclflc replred hardurare ln requested

rctumdde,
summary graph of hardunre quantty ln department or

dMslon,
sumnrary graph of harduare quantity that ls

disffngulshed by status,
drill dontn graph of hardware quanlity ln setonl

DATAFLOWMME: retu_doc
DESGRPflON: retum documentforchecldng

FROM PROCESS: 2.3.5 Generate retum document
TO PROCESS: 2.3.6 Add retum data

DATASTRUGTURE:
'see report ln appendx B'

DATA FLOW NAIIIE: status
DESCRIPTION: stdus ol hardware that store in

HW-REGI data silore

FROM PROCESS:
ZZ\ 23.4, 24.4,2.5.4, 2.6.4 update hlw shhts

TOPROGES.S:
DATASTRUCTURE:
[walt, use, borow, bad, repair.

DATAFLOWMME: bANS-d&
DESCRPflON: Transacflon data from srctlon, that

would llkE to dlsfribute, brow,
retum, rePlr or dlsrce hardraare.

FROM PROCESS:
TO PROCESS: 20 transacton pocss

DATASTRUCTURE:
[dist_data, rehr-dah, repa-data, rece-data, disp-datal

DATA FLOWMME: VErIflCd dAb
DESCRIPTION: Data of hslc data ls verified with

valldaton rule
FROM PROCESS: 1.1.2 verlty related table

TO PR@ESS: 1.1.3 lnsert neu, row
DATASTRUGTURE:
(lD) + nqr_data neriffed d&'

Figure 4.23Datadictionary entries for data flows (continued)
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4.2.4Database Design

Result / 52

Selecting and identifying data from collected data and system requirement, it

gets related entities, attributes and constraints. These entities are identified

relationships and designed by relational database conc€,pt. Through normalization a

collection of data in a record structure is refined and shown in Figure 4.24 data

structure diagram. The designed database is central databasg which works as back

office database. In additioq the information system uses in many places, somewhere

may not support online system. For this reason, it has an entra data store to store SQL

commands of transaction process. The data store is sent to database center and

executed, then "Trans data" has consistent data. Descriptions of data stores are shown

as following.

L Table: tIW
PK FK Field Name Data Twe Descriotion
{ ,T Class ID Char(4) Hardware class ID
,/ ,/ Twe ID Cha(3) Hardware twe ID
{ Spec ID Char(4) Ilardware specification ID

Name Char(40) llardware soecification name

Unit Char(10) Hardware unit e.e. box dozen

Cost Real Averase cost that is set bv Bureau OfBudeet
Comment Char(250) Comment

2.Table HW GROIIP
PK FK FieldName Data Tvpe Description
./ Group ID Char(2) Hardware eroup ID

Name Char(40) llardware srouD name

Desc Char(68) Description

3. Table: HW CLASS
PK FK FieldName Data Tvoe Description
,/ Class ID Char(4) Hardware class ID

Namel Char(68) Hardware class name

Name2 Char(40) Short name
./ Grouo ID Char(2) Hardware group ID
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Figure 4.24Data structure diagram
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4. Table: I{W TY?E

Result / 54

PK FK Field Name Data Twe Descriotion
,/ Class ID Char(4) Hardware class ID
,f Twe ID Char(3) Ilardware tvoe ID

Name Char(40) llardware tvpe name

Desc Char(68) Hardware tvpe description

5. Table: SUPPLIER
PK FK FieldName Data Tvoe Description
{ Suoplier ID Char(4) Suoolier ID

Name Char(68) Suoolier name

Addr Char(I00) Address
Tel Char(20) Teleohone number

Fa:< Char(20) Facsimile number

Contact Name Char(68) Contact name

Contact Tel Char(20) Contact telephone number

6. Table: DIVISION
PK FK Field Name Data Trme Descriotion
,/ Div ID Char(3) DivisionlD

Namel Char(68) DivisionName
Name2 Char(40) Division short name

7. Table: SECTION
PK FK Field Name Data Twe Description
./ ,/ Div ID Char(3) Division ID
{ Sect ID Char(3) Section ID

Namel Char(68) Section name

Name2 Char(40) Section short name

8. Table: SECURITY
PK FK Field Name Data Twe Descriotion
,/ Gov ID Char(6) Government official ID

User ID Char(I0) User ID for enter svstem

Passwd Char(10) Password

Level Char(1) Authorization( 1 : DBA/ system administrator,
2: ooerator. 3:seneral user)

9. Table: STAFF
PK FK Field Name Data Tvpe Descriotion
./ Gov ID Char(6) Government official ID

Name Char(68) Official name
,/ Div ID Char(3) Division ID
{ Sect ID Char(3) Section IDCopyright by Mahidol University



Fac. of Grad- Studies, Mahidol Univ. MSc. (rech" of inform. sys. manag.) / 55

10. Table: PROJECT
PK FK FieldName Data Tvoe Descriotion
{ Proiect ID Cha(6) Proiect ID

Namel Char(l00) Proiect name

Name2 Cha(80) Proiect short name

11. Table: CONTROL
PK EK FieldName Data Twe Descriotion
,/ ,/ Div ID Chail3) DivisionlD
,f ,f Sect ID Char(3) Section ID
,T Year Char(2) Record vear
{ Cont NO Char(4) Runnine number of control table

Date Date Reeistration date

Budeet Year Char(4) Budset vear
,T Proiect ID Char(6) Proiect ID

Method Char(1) Receiving method ( bu5l, donatr2,
receive from other section=3)

Receiot Date Date Receiot date
,/ Suoplier ID Char(4) Supolier ID

Total Cost Real Total cost of receivine report
Ship ID Char(I0) Shio ID
Recipient Name Char(68) Recioient name

Comment Chax(l50) Comment e.g. donor name

12. Table: CONT DETAIL
PK FK FieldName Data Tvoe Descriotion
{ { Div ID Char(3) Division ID
./ ,/ Sect ID Char(3) Section ID
{ { Year Char(2) Record vear
,/ { Cont NO Char(4) Rrmnine number of CONTROL table
.l NO(PK) Char(4) Runnins number of hardware list

{ Class ID Char(4) Ilardware class ID
,/ Trme ID Char(3) Ilardware tvoe ID
{ Soec ID Char(4) llardware specification ID

De,sc Char(40) Hardware specification description
.trademark. size and the like

Cost Real Cost per unit
auantitv Number Ouantitv
Comment Char(68) Comment
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13. Table: I{W REGI
PK FK Field Name Data Tvoe Descriotion
,/ IIW ID Char(30) Hardware ID

Machine code Char(20) Machine code that screen on hardware
Status Char(1) llardware status(waiFl, usF2, borrow =

3. bad =,4. reoair5.disoose=6)
Use Place Char(68) Use olace e.s. section /buildine name

,/ Div ID Cha(3) Division ID
,/ Sect ID Char(3) Section ID
,/ Year Char(2) Record vear
,/ Cont NO Cha(4) Runnine number of CONIROL table
{ NO Char(4) Runnine number of hardware list

14. Table: DISTRIBU]E
PK FK FieldName Data Twe Descriotion
,/ Div ID Char(3) Division ID
,/ Sect ID Chax(3) Section ID
,/ Year Char(2) Record vear
{ Dist NO Char(4) Runnine number of DISTRIBUTE table

Date Date Distribution date
,/ Recioient ID Char(6) Recioient ID (Gov ID)
,/ Distributor ID Char(6) Distributor ID (Gov ID)

15. Table: DIST DETAIL
PK FK Field Name Data Tvoe Description
,/ { Div ID Char(3) Division ID
{ ,/ Sect ID Char(3) Section ID
{ { Year Char(ol Record vear
,/ { Dist NO Char(4) Runnine number ofDISTRIBUTE table
./ I{\il ID Char(20) Hardware ID

Status Char(l) Distribution status (distributrl, borrow =2)
Return Date Date Return date, In case of distribution return

date can be none

16. Table: RETURN
PK FK FieldName Data Twe Descriotion
,/ Div ID Char(3) DMsion ID
{ Sect ID Char(3) Section ID
,/ Year Char(2) Record vear
{ Retu NO Char(4) Runnine number of RETURN table

Date Date Return date
{ Return ID Char(6) Return ID ( Gov ID)
,/ Recipient ID Char(6) Recioient ID ( Gov ID)
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17. Table: RETU DETAIL
PK EK FieldName Data Twe Description
{ ./ Div ID Char(3) Division ID
,/ ,/ Sect ID Char(3) Section ID
{ ,/ Year Char(2) Record year
,/ ,f Retu NO Char(4) Runnine number of RETURN table
,/ IIw ID Char(20) Ilardware ID

,/ Dist ID Char(4) Distribute ID
,/ Dist Year Char(2) Distribute record year

Status Char(1) returned hardware status(good:1, bad
=21

18. Table: DISPOSE
PK FK Field Name Data Tvoe Description
{ Div ID Char(3) Division ID
.l Sect ID Char(3) Section ID
./ Year Cha{2\ Record vear
,/ Disp NO Chad4) Runnine number ofDISPOSE table

Date Date Disposal date

19. Table: DISP DETAIL
PK FK FieldName Data Twe Description
{ ,/ Div ID Char(3) DMsion ID
{ ,f Sect ID Char(3) Section ID
,f { Year Char(2) Record year
./ { Diso NO Char(4) Runnins number ofDISPOSE table
,/ rlw ID Char(20) llardware ID

Method Char(l) Disposal method (selFl, exchange 1, gsve

to other section:3. destror.4. lost:5)
Cause Char(68) Disposal cost
Cost Real Sell cost 6f disoosal method is "sell")
Comment Char(120) Comment

20. Table: REPAIR
PK FK FieldName Data Twe Description
{. Div ID Char(3) Division ID
{ Sect ID Char(3) Section ID
{ Year Char(2) Record year
{ Repa NO Char(4) Runnine number of REPAIR table

TIW ID Char00) Ilardware ID
Date Date Record date

,/ Suoolier ID Char(4) Suoolier ID that repair hardware
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PK FK FieldName Data Twe Description
{ { Div ID Char(3) DMsion ID
{ ,/ Sect ID Char(3) Section ID
{ ,/ Year CherQ) Record vear
J { Repa NO Char(4) Runnine number of REPAIR table
{ I{W ID Char(20) Hardware ID

Cause Cha(68) Reoair cause

Cost Real Repair cost
Repair Date Date Reoair date

Return Date Date Return repaired hardware date

Usa Jugtrimongkol Result / 58

TRANIS22.

PK FK FieldName Data Trme Descriotion
,/ NO Double Auto runninekey

Sol text Char(.3z767l SOL statement

Date time TimeStamp Date & time of recordine
Done Char(l) lf 'Y' this record was sent to update.

4.2.SProcedure Design

PowerBuilder is object- oriented programming, which each created menu or

window with PowerBuilder is a self-contained module called an object. The basic

building blocks of a PowerBuilder application are the created objects. Each object

contains the particular characteristics and behaviors (properties, events, and functions)

that are appropriate to it. By taking advantage of object-oriented programming

techniques such as encapsulatioq inheritance, and polymorphisrq the processes in DFD

are refine and adjusted as following:
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l. Transform the processes in DFD into structure chart, which is easier to

maintain and reduce complexity.

2. Boxes in stnrcture chart are grouped and desigued to window objects.

These window objects have some common functions and events, which can

design to ancestor window objects for inheritance and reuse.

Table 4.2 Charaderistic of process

3. Desigr additional events to ease of use in window operations style and

convenient operation such as open, close and so on.

Figure 4.25 Stnrcnre Chart

Process Characteristic

Data manioulation - All windows can inherit

Transaction process Receive repaired hardware window can not inherit
Registration has a additional window for adding
hardware reeistration ID

Query process - Distinguishtabular and graph output window
- Tabular window can not inherit because they have

too different function.
- Graohwindowcaninherit

Report generation - All windows use the same window but use different
displav data Gata window obiect)
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Table 4.3 Ancestor window objects

Process Event grouD Event
Data manipulation Window Open

Close
Navigation First

Previous
Next
Last
Search

Data Add
Delete
Update
Undo
Undelete
Cancel

Transaction process Window Open
Close

Data Update master
Insert detail
Update detail
Search
Print

Query process
(saph)

Window Open
Close

Data Set argument
Process data

Convenient Set graph tlpe
Set Braoh soacine

Report generation Window Open
Close

Data Set argument
Process data

Convenient Zoom
Page

Save as

Printer setup
Print

4. Consider shared functions to distribute and create new window object.
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Table 4.4 Shared window object

Process Function Descriotion
Data manioulation Search Search data bv name

Transaction process Search Search hw_code
Search hw_id by name

Search hw_id by hw_code
Searchhw idbvhw id

Print Print output document

Query process Display Graph Set graph tpe
Set eraoh soacins

Query process and
report generation

Set argument Set section
Set hardware specifi cation
Set date
Set vear

Share Calendar
About

Calendar
About the wstem

5. Design program specification of each window that is shown in Appendix D.

4.3 Infomation System for Government Inventory Management

Using the Database painter of Sybase SQL anywhere 5.0 to create database.

Powersolf PowerBuilder Enterprise/32 Version 6.0 is graphical application

development tools and Oasis SE Version 1.3.6.0 is help authoring tools for government

inventory management syste, , which imple,ments under microcomputer Pentium tr 350

MI{z CPU, WindowsgS operating system. The inforrration system consists of 3 major

processes: 1) Data Manipulation 2)Transaction Processing 3) Querl,and Report. The

capability of processes is show in Table 4.5

Table 4.5 Capability ofprocess

Process Capability

Data manipulation Manipulate data in tlese data store
l. llardware egoup
2- llardware class
3. Hardwaretype
4. Ilardware (specification)Copyright by Mahidol University
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Process Capability
5. Supplier
6. Division
7. Section
8. Staff
9. Security
10. Proiect

Transaction process l. Register hardware
2. Distribute / borrow hardware
3. Return hardware
4. Repair hardware
5. Receive repaired hardware
6. Disoose hardware

Query and report Tabuls resuh
l. Hardware data and status of requested IIW_ID
2. Hardware data of requested specification and

section
3. Hardware list in requested status , section and

specification
4. List of alUspecific borrowed hardware in requested

return date
5. List of alUspecific repaired hardware in requested

refurn date
Grophrewh
1. Summary graph of hardware quantity in department

or division
2. Summary Saph of hardware quantity that is

distinguished by status
3. Drill down graph of hardware quantrty in section
Report
l. Hardware report (Egoup, class, tlpg specification)
2. Supplier report
3. DMsion and section report
4. Summary of hardware registration in requested

budget year
5. Summary of repair hardware
6. Summary of disposal hardware
7. Summary of hardware quantity in section
8. Summary of hardware quantity in department
9. Summary of hardware quantity in requested budget

year
10. Summary of hardware quantity in requested budget

vear and section
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Since the information system works on client/server networlg many users can

use it. The users are divided into 3 lwels: Database Administrator, operator and

general user. The privilege of each user group is shown in Table 4.6.

Table 4.6 Privilege ofusers

Process Data
Manipulation

Transaction
Processing

Query
And reportUser

DBA ,/ {
Operator ,/ {
General
user

{

Users access the inforrration system through login window, which verifies user

ID, password and accessible level. In additioq operator can access data of transaction

processing in division and section that user are under.

By the way, the information $ystem has an additional process for data access of

branch office, which cannot communicate database server across network. The process

keeps SQL commands of each transaction process, then user (operator) uses the

information system to'gets the SQL command into tort file, which is sent to database

center by electronic mail or file tansfer process. DBA uses Interactive SQL to execute

the text file, then "Trans data" will be updated and database has consistent data.

ffi

447 39 i tlt!-pJc?9,
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CIIAPTER V

DISCUSSION

The information system for government inventory management for a case study

of Land Development Department works on client/server network. The system consists

oftlree major processes as follows:

o Data manipulation: Manipulate relative data such as supplier, hardware, staE,

section and so on.

o Transaction processing: Support operation management, which are registratioq

distributiorq borrowing, repair and disposal.

o Query and report: Process pre-defined outputs and preplanned printed reports. A

user can choose to access between a particular datq which is deep in detail, or just

overall dat4 which is convenient for comparative analysis.

Users of the information system are dMded into 3 levels: Database

administrator, operator and general user. All levels can access query and report menu,

data manipulation menu can be accessed by database administrator level and transaction

processing menu can be accessed by operator level. They access the information system

through login window, which verifies user ID, password and accessible level. In

addition, operator can access data of transaction processing in division and section in

which user is under.
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Moreover, the inforrration system uses in many places, somewhere may not

support online system.For this reasoq it has an ortra function to store SQL commands

sftansaction process into file. The file is sent and executed at database center, then the

database center has up to date and consistent data.

The information system is designed and developed using data flow analysis,

relational database and Object-Oriented programming. It uses the Database painter of

Sybase SQL aqrwhere 5.0 to create database, Powersolf PowerBuilder Enterpisel32

Version 6.0 to develop application and Oasis SE Version 1.3.6.0 to create help file.

The advantages of the information system for . government inventory

management for a case study ofland Development Departrnent are as follows:

- The problems of inefficiency government inventory management can be solved and

improved. The information system changes operation from analog to electronics,

searching from manual to digtal and database from analog to digital. The

information system introduces online operation and standard database, which

reduces access time, inc:reases accuracy and provides consistent data.

- There is database and information system for government inventory management.

- Material section of Land Development Department and other government

organizations have information system for government inventory management to

apply their inventory management system

Copyright by Mahidol University



Usa Jugtrimongkol Conclusion / 66

CHAPTER YI

CONCLUSION

Increasing important role of information system in most organiations makes

information system is critical to the success of every business. Land Development

Department has an advantage to dwelop information system for government inventory

management because of its computer network system. Not only Land Development

Department but also other government organizatiorur can use the information system to

improve their ineffective operation of government inventory management.

In additiorl the possibility of a new software development style in which

programmers stop coding everything from scratch and begn assembling applications

from well-stocked catalogs . of reusable software components. Object-oriented

programming has clearly been accepted by the new software development style because

ofthe benefits as follows:

Object-oriented programs can be more easily maintained and adapted than

procedural languages.

More code can be reused from project to project when the code is object-

oriented, rather than procedural.

Object-oriented programs scale well in regard to the amount of complexity

that the developer must face compared to procedural programs.
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Consequently, the information $ystem for government inventory management

for a case study of Land Development Department was developed by PowerBuilder

that is object-oriented prograrrming tool. This research shows that the information

system supports all above benefits especially in inheritance and encapsulation.

Data flow analysis was used in this researctr, it was a valuable for performing

process analysis although it had to be adjusted and refined in design process. Beside, as

data flow analysis have been used for a long timg this research may be guideline for

developer who would like to move his old data flow diagram and structure

programming to object-oriented programming. But objects in this research focus on

replacing process in data flow diagram with window object.

By the way, data in the information system was designed by relational database

model. Relational database is adequate for database model in this research because

information needs are two-dimensional and not complex data, which can be'normalized.

Additional SQl-based relational database is more important characteristics that should

be considered.

Recommendation

l. Develop functions of privileged operation to discard requested document, which are

requisition form, borrowing fornl out of order hardware list. The functions can

control authorization to let the information system know who can disEibute,

borrow, or approve. In additioq the functions have to support electronic signature.
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Develop this information system to OLAP (Online Analytical Processing) system

that is designed for live data access and analysis. In this information syster\ most

rezults in query process are summary and comparative analysis model. Developer

can add statistical analysis model for viewing trends and required historical data.

The OLAP system is used by analysts and managers who frequently want a higher-

level aggregated view ofthe data.

Develop and link this information system to another relative stem such

purchasing procurement, budget planning and so on. The combinations of systems

make complete inventory management and control systerq which can be developed

to DSS or EIS.

Apply this information system to Internet/ Intranet application. PowerBuilder

version 7.0 offers significant productivity enhancements and broad support for

Web-based component standards, web.pb 'access Distributed PowerBuilder DPB

objects as part of an HTTP application.

3.

4.
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APPEI\DD( C

DESIGIYED SCREEN
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Figure C.l w_db-trwgroup

Figure C.2 w-db-hw-class
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Figure C.3 w_db_ttw_tpe

Figure C.4 w_db_hw
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Figure C. 5 w_db_zupplier

Figure C. 6 w_db_division
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Figure C.7 w_db_section

Figure C.8 w-db-staff

Copyright by Mahidol University



Usa Jugtrimonglol Appendix Cll02

Figure C.9 w-db-securitY

Figure C. I 0 w-dbgroject
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3. Transaction
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Figure C. I I w_trans_control
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Figure C.l2 w_regi_add
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Figure C. I 3 w_trans_dist

Figure C. I 4 w_trans_retu
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Figure C.l5 w_fansjePa

Figure C. 1 6 w-trans-disp
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Figure C. 17 w-check-rePair

Figure C. I 8 w-trans-sql
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Figure C. I 9 w_atrw_spec_show
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Figure C.20 w_q_hw_status

Figure C.2l w_q_regi_desc
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Figure C.22 w 3_xrm_quantity
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Figure C.23 wg_drilldown
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Figure C.24 w gnph_spacing
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Figure C.27 wiwt_ug

Figure C.29 w-hw_code-searchCopyright by Mahidol University
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ru+fiI{m.t2{n.Ut lArrns
7lghmor{p{n-1n [fr|]io

Figure C.30 w_hw_id_search

Figure C.3l w_login

Figure C.32 w_about
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APPENDD( D

PROGRAM SPECIF'ICATION
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L. Data manipulation

These windows manipulate data in "BASIC DATA" data store. It has an

ancestor window, l0 descendent windows and a shared window.

ftYindowl w-db_base from lVindow
ancestor windon, for data

Instancevariable lbooleanib_needSave=&lse
long il_row, il_row_delsted
darawindowidw

Close
Closequery
opn
ue_add ( )
ue_cancel ( )
ue_delete ( )
ue_first ( )
ue_init ( )
ue_last ( )
ue_next ( )
ue_prw ( )
ue_shonr_status ( string as_str )
ue_undelete ( )
ue_undo ( )

Dberror
Itemchanged
Retrieveend

Event: w db base.Close

Close(This)

Event:w db base.Open
This.Post Event ue_initQ

Event: w db base.ue init ( )
Disable undelete button

Copyright by Mahidol University
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Event: w db base. Closemtery
IF dw_2.DeletedCountQ+dw_2.ModifiedCountQ > 0 OR ib_ndSave THEN

Messagebox (Ask for save ,Questionl, YeslrloCancell,l)
IF update THEN PostEvent('ue_update') ard Close Window
ELSEIF Cancel THEN Dont allow to close window
Else Don't sarre and Close window
END IF

ELSE CloseWindos,
END IF
Event:w db base.ue add()
il_row = dw_2.insertrow(dw_2. getrowQ)
IF Errorthen

dw_2.setr0w(i1_row) and disable dw_list
ib_needsave = TRUE

ELSE MesmgeBox(Cannot insert row)
END IF
Event:w db base.ue corcel()
IF MessageBox(Confirmto cancel) = YesTIIEN

This.Post Event ue_initQ and enable dw_list
ib_needsave = False

END IF
Event:w db base.ue delete()
IF MessageBox(Confirm to deletel=yss THEN

il_ros,_deleted = dw_2.GetRowQ
dw_2. deleterow(il_row_deleted)
ib_needSave =Tme and enable udelete brlton

ENDIF
Event: w db base.ue first o
if not ib_needSarre then

idw_xScrollToRow(l) and get focns
end if
Event:w db base.ue lasto
ifnot ib_needSave then

idw-x ScrollToRow(idw-xrowCount0) and get focus
end if
Event:w db base,ue nert()
ifnot ib_needSave then

idw_x.ScrollNexRowQ and get foors
end if
Event:w db base.ue prato
if not ib_needSave then

idw :rScrollPriorRowQ and getfoos
erdif
Event:w db base.ue shout status(strinsas sr )
st_status.text = as_str

Event: w db base. Ue undelete o
@ the last row in the deletedhffer
More &e last row in the deleted brffer to the primary hfier
set focus to rhe ron, rhat was nrestored"

Event: w db. base. Ue undo o
Get the original wlue of this row/column
Reset it to the original value
Reset &e modified fiag for this rowCopyright by Mahidol University
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Event:w db base.Ue uodale()
ifdw_2.UpdateQ>0then

commit; andenatledw
ib_needsarre = False

else RollBack;
erdif

list

ContolEvent: dw 2. Dbenor
set sqldbcde, sqlerrtext, sqlEmtarq row, dw-name to error-data
OpenWithParm(w_db_error,error_data)
Return I
ControlEvent: dw 2. Iternchansed
ib_needsave= True

ControlEvent: dw 2. Retrieveend
Parent"Post Event ue-show-statrs('retriwed data'+string(Ihis.RowCountQ)+' rows')

NVindowl w-db-division from w-db-base Normal
iDulate data in division data store

w db base'dw L

n, db base'dw 2

ue_init
ue search

Event: w db division. ue init
Call supr::ue_init
dw_list. Getchild('div_id',dwc_l)
Retrive dwc l. dw list and dw 2

Event: w db division. ue search

string ls_sqf ls_search_name long ll-found
ls_sql = 'select namel from division'
ls_search_name = OpenWithParm(w-search,ls-sql)
If ls_search_name o'" then

ll_found = dw_2.Find(onamel = "'*ls_search_namei"'', l, dw_2.RourCount0)

IF ll-found>0 THEN
dw_2. ScrollToRowQl-found)

ELSE
MessageBox(Not found message)

End if
END IF
ControlEvent : dw list. itemchansed
il_row = dw_2.Findcdiv_id = ,,+ This.Getext0 *"'n, l, dw_2.RowCount0)
dw_2. ScrollToRow(il_row)
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ControlEvent: dw
longll_found stringls_search
IF ib_needSarrethen

This.ScrollToRow(il_row) // move to edit row
Else

ls_sarch = This.GetltemString(this.getRow0,'div_idn)
dw-2.ScrollToRow(currentRow)
ll_found = dw_list Find('div_id = ''*ls_search*''', l, dw_lislRowCountO)
IF ll_found > 0 THEN dw_LislSoollToRow(ll_found) end if

end if

[Window] w_db_hw from w_db_base Ivlasterdetail
ionl Manioulate data in HW data store

fif,.I+lltlf lOll}tliitlllltllttlllltlll::t:::::i:::::x:1 Control None Remtlts
w db base <w db hw> Title='hardware":
w db base'dw I I)ril I TaF30: Invisible:
w db base'dw 2 Dut 2 DataObiect="d tb hw'':
w db base'dw list Dw list DataObiecFud ddw hw twen:

Sring is_class_i4 is_t,?e_i4 isjd
Datawindou,child dwc_l,dwcJ

..........:+..,,,JJJJJl.!il
,.iii}trtmiiiiiiiiiiiiiiiii:iiiiiiiiiii:i!:i,1.'ii:lii Twe Nane
wdbhw Event ue_add

w_cal_id
ue_init
ue_retrieve
ue search

dat 2 ControlEvent Rourfocuschaneed

Dw list ConholEvent Itmchanged
ItemfooschangBd
Roqrfocuschaneed

Event: w db hru. ue add
Call nrper::ue_add
if il_row > 0 then // no eror

dw_2.Setlte'm of class-id and typo-id on il-row
cotrvert ii-id+ to sfiing[a] and set item to spoc-id on il-row

end if
Event: w db hw. Ue cal id
Select ma:r(cowert(mmerigspec-id)) Into :is-id from hr

where class_id = :is_class-id end Bpe_id = :is_tpe_i{
IF Isl{ull(iltO then

ii_id= 0
Else ii-id =integer(is-O
End if
Event:w db hw.Ue retrlete
Dw-2.Retriwe(is-class-i4is-t,"e-id)
This. PostEventue cal idO Copyright by Mahidol University



Event:.w db hw. ue init
Call super::ue_init
Set Datawindo$,Child of class-id and t!,F-id
Retrive datawindorrChild and dw-list
Dw 2.Modi&Osoec id-Editlvlask.ReadOnlv = vsu) and ldw-x = dw-2
Event: w db hw. ue seuch
Sring ls_sql, ls_search-name
ls-sql = 'select name from hw-type'
ls_sanch-name = OpenWithPam(w-searcb,ls-sqt)
if ls_sarch_name o nn the,lt

Setect class_i4t,,pe_id into :is_class_id, :is-tpe-id From hw-type Where &tme

:ls-search-name;
Aw_tistFi"a(oclass_id = ''+is_class-id+'' and tlTe-id = 'o*is-typ-idt''', l, dw-lislRowCount0)

drp_list ScrollToRow(found row)
END IF
ControlEvent : dw 2.RovtFo atsChorye
IF ib_needSave then

This. ScrollToRow(il-row)
Else dw-2.SetRo$,Foc,uslndicator(Handl, 0)

end if
ControlEvent: dw list. Itemchoryed
IF dwo.name ='tlTe-id' TI{EN

This.Post Event rowFoorschanged(Ihis' getro\r'Q)

END IF
ControlEvent: dw list. Itemfoanschoqed
IF dwo.name = tlpe-id'TIIEN

is-class-id = This.GetltemString(Ihis.GetRow0,'class-id')
IF is}.Iull (is_class_O the,n

MessageBox(Warn to choose dala in class-id ) and Set Column'class-id'

Rsturn
end if
dwc-2.SetFilte('claslid =''*is-classjd*irn) and Filter

END IF
ControlEvent: dw list. Rowfoanschansed

is-tpe-id = This.Getltemstring(This.GetRowQ,'t)?e-id)
Parent.Post went ue retriweo

Usa Jugtrimongkol AppendixD / 118

[Windowl w_db-hw-class from w-db-base Masterdetail

datainhw classdata

w db base'dw I
w db base'dw 2

w db base'dw list

ue_init
ue_retrieve

Copyright by Mahidol University



Fac. of Grad. Studies, Mahidol Univ M.Sc. Clech- of inform. syg. manag.) / l19

Eventw db hw class.ue init
CaIl nrper::ue_init
dw_list G*child('group_idn dwc_l )
retriwe dwc_I, dw_list and dw_2
idw x= dvr I ll setforrecordnavisator
Eventw db hw class,ue retrieve
dw-2.retriwe(is_group_O

Eventw db lny class.ue serch
string ls_sql, ls_search_name long ll-found
ls_sql = rsglgct name from hw-group'
ls_search_name = OpenWithParm(w_search,ls_sql) ,

if ls_search_name o " the,rr

ll_found = dw_l.Find(nname ='o*ls_smrch_namqF''n, l, dw_l.RoruCountQ)
dw_I. ScrollToRow(ll_found)

END IF
ControlEvent. dw 1. rowfoanschaneed
long ll_row
if not ib_needSave then

is3roup_id = this.@ItemString(Ihis.GetRowQ,ngoup_id')
ll_row = dw_listFind(ogroup_id ='oris_gFoup_id+''o, ldw_lislRowCormtQ)
dw_list. ScrollToRow(l-row)

Parent.Post EVENT ue_retriwe0
end if
C ontro I Ev ent. du, I i st. ttemch ope d
ll_row = dw_l.Find('group_id = ''* This.ffierd0*n'', l, dw_l.RowCountQ)
dw l.ScrollToRow0l row)

[Windowl w_db_hwgroup from w-db_base Normal
data in IIW @OUP rlata store

w db base'dw 2
w db base'dw list

Event:w dw hw ue init
CaIl srper::ue_init
dw_listGetchild('grorp-id',dwc-l)
rEtrieve dwc_l,dw-list and dw-2
idw x=dw 2and dw
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puent: w dw hw group. ue search
string ls_sq[ ls_search_name long ll_found
ls_sql = rselect name from hw-group,
ls_search_name = OpenWithParm(w_search,ls_sql)
if ls_search_name o'n then

ll_found = dw_2.Find(nname = "'*ls_search_namq}''',
dw_2. ScrollToRow(ll_found)

END IF

I, dw_2.RowCountQ)

C onto I Ev e nt : dw 2. row fo ansch anse d
long ll_found string ls_search
IF ib_needSave then

This. ScrollToRow(il_ron )
Else

ls_search = This.GetltemString(this.getRowQ,'group_id")
ll_found = dw-lislFind('goup_id ='n*ls_search+''n, l, dw_listRowCountQ)
&r_List ScrollToRow(ll_found)

end if
ControlEvent: dut list. itemchansed
il_row = dw_2.Find('group_id = 'o+ This.Gettext0*"'n, l, dw_2.RonCountQ)
dw 2.ScrollToRow(il row)

[Windowl w_db_hw_type from w-db_base N{asterdetail
data inIIW TI?E data store

w db base'dw I

Instance Variable ls id

w_db_hw_t1pe ue_add
ue_init
ue_retrieve
ue search

Event: w db hw tvoe.ue add
C,all super::ue_add
if no error then

dw_2. setltem(il_row, nclass_id",is_claslid)

dw_2.setrow(il_row) and set column'gpe_id'
dw_2.Modify('t)?e_id.Editl\dask.Readonly = non)

end if
Event: w db hw type.ue retriarc
dw_2. retriwe(is_class_id)
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Event: w db hw htoe-ue init
CaIl srper::ue_init
dw_list Getchild('class_idn,dwc_l)
retriwe dwc_l,dw_list and dw_2
idw_x = dn_l
dw 2.Modifv('twe id-EtlitldaskReadOnly = yes')
Event: w db hw tvoe.ae seoch
string ls_sq[ ls_search_name long ll_found
ls_sql = 'sslsgf namel from hw_class'
ls_search_name = OpenWithParm(w_search,ls_sql)
IF ls-search_name o " the,n

ll_fOund = dw_l.Find(,namel =,n+ls_search_name+,,'o, l, dw_l.RowCounte)
dw_ l. ScrollToRowQl_found)

END IF
ConbolEvent: dw l.Rowfoctschansed
Longll_row
Ifnot ib_needSave then

is_class_id = this.Getltemsting(Ihis.GetRowQ,nclass_id')
ll_row = dw_lisLFind(,class_id = ",*is_class_ifl+n'r, ldw_lisLRowCount0)
dw_list. ScrollToRow(ll_row)
Parent.Post E\/ENT ue_retriweQ

End if
ControlEvent : dw list.itemchanse
Ll_row = dw_l.FindCclass_id = "'+ This.gettext0 *''n, l, dw_l.RowCount0)
dw l.ScrollToRos,0l row)

fiYindow] w_dbjroject from w_db_base Normal
data in PROJECT dara store

w db base'&r 2

ii$ffi.ffl*ill:iliiilil!.:riiiir.:li Ttrze None
w_dbjroject Event ue_init

ue ssrch
dut 2 ControlEvent Rou,focuscnaneed

dw list ControlEvent Itemchaned

Event: w db woieclue init
Call supr::ue_init
dw listGetchildfloroiect ido-dwc 1) and retriqre dwc l. dw list
Event: w db oroiect.ue seuch
sting ls_sql, ls_search-name long ll_foud
ls_sql ='select namel fromproject'
ls_sanch,name = OpenWithParm(w-search,ts-sql)
if ls_search_name o n'then

ll_found = dlv_2.Find(,namel =,n*ls_search_narne*n,r, 1, dw_2.RowCormtQ)

dw-2. ScrollToRow(l-foud)
EI{D IF Copyright by Mahidol University
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ControlEvent : dw 2.Rowfocttschansed
long ll_found string ls_search
IF ib_needSave then This.ScrollToRow(il_rou,)
Else

ls_search = This. GetltemString(this. getRou,0,uproject_idn)
ll-found = dw-lislFind("project-id = "'*ls-search*'", l, dw-list.RowCount0)
dw_List. ScrollToRow(l_found)

end if
ControlEvent : dw list.Itemchoued
il_ron, = dw_2.Findfproject_id = ,m+ This.getextQ *n'n, l, dw_2.Rou,Count0)
dw 2.ScrollToRow(il row)

[Windowl w_db_section from w-db-base Normal
datain SECTION data store

Instance Variable String is_div_i( is_id
Intii id

w db base'dw I

w db base'dw list

ue_add
ue_cal_id
ue_init
ue retriErre

w_db_section

Event: w db section.ue add
Call super::ue_add
ifil_row>0then

ii-id+r
convert iUd to sfring[3]
Set item "sect-id" and div-div to dw-2 on il-rou'
dw-2.setrow(il-row) and set column'namel'

end if
Event: w db section.ue cal id
select MA{sect-id) Into :is id from section where div-id = :is-div-id;
ii_id = Integer(iild)
li id = ii id+l
Event: w db section.ue init
Call super::ulinit
dw_list. Getchild(udiv_id',dwc-l )
Retriwe dwc_I, dw_list, dw-l
idw_x= dw_l
dw 2.Modifu("sect id.E<litMask.Readonly = yes')Copyright by Mahidol University



Event: w db section.ue retrieve
dw_2.retieve(is_div_O
This.PostEventue el ido
Event: w db section.setch
sring ls sql, ls_search-name long ll-found
ls_sql ='selst namel from division'
ls_search-name = OpenWithParm(w-search,ls-sqD
if ls_search_name o 'n then

ll-found = dw-f .Find(namel =''*ls-search-namgi"'n, 1, dw-l.RowCountQ)

dw-l.ScrollToRow(ll :found)

END IF
ControlEvent: &v l.rowfocaschmsed
long ll_row
ifnot ib_needSave then

is-div-id = this.Getltemstring(this.GetRowQ,'div-id')
ll-row = dw-listFind('div-id ='n*is-divjd*o'n,ldw-lisLRowCout0)
dw_lisrSclollToRow(I-row)

ParentPost EVENT ue-retieve$
end if
ControlEvent: dw list.itemchoUed
ll_row = dw_l.Find(,div_id = 'n+This.getext0 *''", l, dw_l.RowCount0)

dw LScrollToRow0l row)
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NVindowl w-db-security from w-db-base One to one relationshiP

datain data store

w db base'dw I
w db base'dw 2

w db base'dw list

Sting is-div-i{ is-sect-id
Datawindowchild dwc-l dwc-2
Booleanib found=frlse

ii#h**i*liiiiiiiiii:rii:i:ri,*i,i: rvDe Nute
w_db_security Event ue_add

ue_init
ue search

dur-l Event ue rerrierre()
ConlrolEvent Ronfoose.hangd

dw2 ControlEvent Roqrbqtschanged

dw list ControlEveril Itemchangd
ItemfocuscnangBd
Roufocuschanred

Event: dw l,ue retieve
This.Retrieve(is-div-i4is-sect-O
if This.RowCountQ > 0 then dw-2.visible = TRUE end ifCopyright by Mahidol University
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Event: w db secrity.ue add
Call super::ue_add
string ls_id
if il_row > 0 and (not ib_found) then

llid = dw_l.GetltemSring(dw_l.GetRow0,ngov_ido)
dw_2.Setltem (il_roq 'gov_idn, lild )
dw_2.scrollTorow(il_row) and set column'user-id'

end if
Event: w db secritv.ue init
Call super::ue_init
dw_list getChild(div_id'dwc_I)
dw_lisl getChild(sect_id'dwc_2)
retrieve dwc_I, dwc_2, dw_lisL dw_I, dw-
idw_x = dw_l and disable insertbutton

Event: w db sectity.seoch
String ls-sql" ls_serch_name long ll-found
ls_sql = rsetect name from staff
ls_search-name = OpenWithParm(w-search,ls-sql)
if ls_search_name c " then

Select div_i(strt_id into :is_div_i4 :is_sect_id From staffWhere name = :ls_search-name;

ll_found = dw_lislFind("div_id = ,,+is_div_id*,, and sect_id = ,n*is_s@t_id*o'n, l,
dw_list.Ro'ncountQ)

dw_list ScrollToRow(ll_found)
dw_l.Post Event ue_retriweQ
ll_found = dw_l.Find(rgot_id =,,+ls_search_namsln'n, l,dw_l.RowCountQ)
dn_l. ScrollToRow(l_found)

END IF
ContolEvent: dw l.Rowfocttschoued
String lsgw_id long ll_found
ll-found = This.@RowQ
IFll_found>0then

Isgw-id = This.Getltemsring(ll-found,'gor,-id')
ll_found = dw_2.Find(ogov_id = ',* ls_gov_id *o',, l, dw_2.RowcountQ)

Ifll_found>0then
ib_found = Tme
dw-2.scrollToRowQl-found) and disable insert button

else
ib-found = false and enable insertbutton

end if
end if
ControlEvent: dw 2. Rowfocrschanged

IF ib_needSave then
This. ScrollToRow(il_row)

Else dw_2.SetRowFocuslndicator(Iland!, 0)
End if
ControlEvent: dw list .Itemchanged
IF dwo.name ='sect_id' THEN

This.Post Event rowFocuschanged(fhis. getrowQ)

END IF
ControlEvent : dw I ist. Rowfoctrsch anse d
is_sect_id = This.GetltemString(Ihis.GetRowQ,'sect-id)
dw_ LPost Event ue_retriweQ
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ControlEvent: dw list.
IF dwo.name ='sect_id' TIIEN

is_div_id = This.GetltenSEing(fhis.GetRow0,'div_id)
IF isNnll(is_div_id) then

MessageBox( Warn to choose division O and Set Column'div_id'
Reffin

End if
dwcJ.SetFilte(ndiv id = 'n+is_div_id+o'n) and filter

END IF

[Windowl w_db_staff from w-db-base Normal
iotionl manioulate data in STAFF

Instance Variable string is_div-i4 is_ssct_id
dwc I 2

w db base'dw I
w db base'dw 2

ue_add
ue_init
ue_retrieve
ue ssrch

Itemchanged
Itedocuschang,ed

Event: w db stafr, ue add

Call super::ue_add
If no error thetr

Dw_2.sefltem div_id and sect_id
Dw_2.setros,(il_row) and set column'gw_id'

end if
Event:w db stafi, ue init
Call srper::ue_init
dw_list getChild(div_id'dwc_l)
dw-list getChild(sect_id'du/c_2)
retriwe dwc 1. dlvc 2. dlv list and idw x = dw 2
Event: w db staff, ue refii€il/e

dw_2.retriev(is_div_i4is-ses't-O

Event: dw 2te dropdownpbm dqmdropdown
if Is}.hrll(is_div_O then

MesmgeBox(Warn to ch@se division id)
else dwc_2.setFilter(odiv-id='"+is-div-id+n') andflter
end if Copyright by Mahidol University
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Event: w db staff ue search

String ls_sql, ls_smrch_name long ll;found
ls_sql = 'select namel from division'
ls-search-name = OpenWithParm(w-searc[ls-sql)
if ls_search_name o n'then

ll_found = dw_l.Find(onamel =''*ls_search_name*''', l, dw-l.RowCountQ)
dw_ I . SoollToRow(l_found)

END IF
ControlEvent: dw ltst. Itemchansed
IF dwo.name = 'sect_id'TI{EN

This.Post Event rou,Focuschanged(Ihis.gerorv0)
END IF
ControlEvent: dw list Itemfocuschaneed
IF dwo.name ='div_id' TIIEN

is_div_id = This.GetltmString(This.GetRow0,'div_id)
IF isNull(is_div_iQ then

MessageBox(Warn to choose division O and Return

end if
dwc_2.SaFilter(odiv_id ='n*is_div_id*''n) and filter

END IF
ControlEvent: dw list. Rowfocuschaneed
is_sect_id = This.GetltemString(fhis.GetRow0,'sect_id')
ParentPost €vent ue retriwe0

fiYindowl w_db_snpplier from w_db_base Normal
data in SLIPPLIERdata store

Instance Variable integer ii_supplielid
is id

w db base'dw I

w db base'dw list

ue_add
ue_cal_id
ue init

w_db_supplier

Event: w db suoolier.ae add
Call super:: ue_add
Convert ii_supplielid# to sringtal
dw 2.setltem(il row-"suoolier id'.ls suoolier id) and set colunn'name'
Event: w db suoplier.ue cal id
Select max(couvert(numerigsupplietid)) Into :i1id from supplie4
ii srnolier id = Inteser(is id)Copyright by Mahidol University
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Call wper:ne_init
dty_list Getchild(srpplier_id',dwc_l )
retrieve durc_I, dlv_list, dw_2
This.Post Event ue_el-id0
idw x= dw 2 and dw 2.ModiM'suuplier id"EditlvlaskReadOntv = yesn)

Event: w db supolier.ue seoch
string ls_ql, ls_search_name long ll_found
ls_sql ='select namefrom suppliet'
ls_search-name = OpenWithParm(w_searc\ls_sql)
if ls_search_name o no then

ll_fOund = dw_2.Find(rname =,,+ls_SearCh_narnEln'n, l, dw_2.ROwCOunte)
dw_2. ScrollToRow(l_found)

END IF
ControlEvent : dw 2.rowfo cttschanse d
long ll_found string ls_search

IF ib_needSave then
This. scrollToRon (il_row)

Else
ls_search = This.GetltemString(this.getRowQ,'supplier-id)
ll-found = dw-listFind('srpplier-id = 'o*ls-serch*"'n, l, dw-lislRowCountO)
dw_List. ScrollToRow(l_found)

end if
ConfrolEvent: dw list itemchoued
il_row = drr_2.Find(,sgpplier_id =,o+ This.Qgfio<t}I,,n, l, dw_2.RonCountQ)
dw 2.SsollToRowGl row)
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tW"mdowl w-searthfromlVindow Sharedwindow
receive SOL statement to crate datawindow and rcturn selected name

IrcbneVariable I strinsi

Event: w semch.close
CloseWithRetum(fhis, is name)

Evemt w search-oDen

sring ls_sql
ls sql : Ivlsmge.StringParm
uo l.crreate datarvindotr(sqlca ls sql)

ContolEvent: uo l.ae enty chosen
is trame = retrrn_selected 0
Close(Parent) Copyright by Mahidol University
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2. Transaction process

These windows manipulate data in *TRANIS DATA" data store. It divides into

2 major processes: adding and editing. Adding process has an ancestor window, 5

descendent windows, a shared window atd 2 additional windows. Editing process has

an ancestor window, 5 descendent windows and a shared window.

Adding process

[Windowl w_trans_base fron !9indow
window anmtor for transaction

Event: w trans base. Close
IF ibjass Then

This.Trigger went ue-check-erro0 andCommit;
Else Rollback;
end if

boolean ib_needSave = false, ibjass = false
long il_row_I, il_row_2, il_row, il_main_no
datawindorrchild dwc_hw_id
string is_hw_i{ is_dataobject

Instance Variable

Close
Closequery
Open
ue_add_dw_l ( )
ue_add_dw_2 o
ue_hw_search ( )
ue_init ( )
uejrint ( )
ue_u@ate_dw_l ( )
ue uodate dw 2 ()

w frans base

Rowfocuschanged
Sqlprwiew
Dberror
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Event:w trans Dase. Closequery
IF (dw_l.ModifiedContQ > 0 OR dw_2.ModifiedCountQ > 0 ) and (ib_needsave) THEN

Messagebox (Ask for save ,Questionl, Yes}.loCanell,l)
IFupdateTHEN

This.Trigger Event ue_update_dw_2Q
IF ibjass then close window
Else don't allowto closewindow
End if

ELSEIF Cancel THEN Dont allow to close the window
Else ibltass = frlse andDon't save and Close window
EI{D IF

ELSE Close Window
EI{D IF
Event: w trms Dase. Ooen
This.Post Event uejnitQ

Event: w trans base.te add dw I ()
il_rou,_l = dw_l.insertrow(0)
if il_row_l <= 0 then

McsageBox('Cannot insert rou,)and disable update_dw_l button
Rettrn

elseifil_row_l>0then
dw_ l. ScrollToRow(il_row_ t )
set item gs_div_id, gs_sect_i( gs_year to dw_l

end if
Event:w tots base.ue add dw 2()
il_rou,_2 = &rr_2.insertrow(0)
if il_row_2 <= 0 then

MessageBox(Cannot insert row)
Retum

elseifil_row_2>0then
dw_2. scrollToRow(il_row_2)
ib_needsane= TRIJE
Enable search, updale_dw_2 bufron and rlisable insert_dw_2 button-

end if
Event: w tms base.re hw serch ( )
IF gsjrwogs_contthen

is_hw_id = OpenWithParm(w_hw-id-search, l)
ifis_hw_id=nnthen

refum
end if

end if
Event: w treB basete init ( )
Disable insert_dw_2, update-dw-2, searc\ mjrintbtrtton and set irvisible dw-2
dw_f .Retriw{gs_div_i(gs_sect_i4gsJrear)
ids_sql_trans = Create DafiaStore od_ds_sql_transo

Event: w trot base.'ue orint ( )
str_transprint lstr_data
w_transjrint l_w_instance
lstr_data-s_dataobject = is-dataobject
lstr-datas-no = string(il:main no)

Op€nsheetWithParm(l-wjnstance,lstr-dat4gw;mdi,0J*ayered I )Copyright by Mahidol University
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Event: w trans base. ue update dw I o
dw_l.TriggerEvent ('ue_check_errorn)
If ibjass then

IFdw_f.Update0= I Then
This.Post went ue_retriwe_dw_2Q
This.Post Event ue_add_dw_2Q
Disable update_dw_I, dw_l button and visible dw_2

Else
Ibjass =&lse and set focus dw_l

end if
End IF
Event:w tr@ts base.ue uodate dw 2l).
dw_2.TriggerEvent ('ue_check_error')
enable printbutton
ib needSave=False
ControlEvent: dw I. Rowfoaschansed
this. ScrollToRow(il_row_l)

ControlEvent: dw l. Sqlorariev)
stringls_sql longll_row
IF. (sqltne = PrevieryInsertl) or (sqltpe = PreviewUpdatel) then

ls-sql = sqlqmtax +r;r
ll_row = ids_sql_tans.tnsertnow(O)
ids_sql_trans.object 3ql_t$d[tl_row] = ls_sql
ids_sql_trans.object.doneflI_row] = \l'
IF ids_sql_trans.Update0 o I then

MessageBox(Cannot update please close window without save)

iblnss= frIse
END IF

END IF
ControlEvent: dw l. Dbenor
Seeinw db base.dberror

Event: dw 2. ue filter ( strtne as lw id )
dwc_hw_id.SetFilter('hw_regi_hw_id o''+as_hw_id*''') and Filter

ControlEvent: dvt 2. Dberror
Seeinw db base.dberror

ContolEvent: dw 2. Solpreview
Se in dw_l.sqlprwiew

[Windowl w_trans_control from w_trans_base
hardware control and

w trans base'dw I
w trans base'dw 2
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Instance Variable darawindowchild dwc_I, dwc_2
il_detail_no
ir total=0

w_tans_control ue_add_dw_l
ue_add_dw_2
ue_cal_id
ue_check_error
ue_hw_serch
ue_init
ue retrierre dw 2

Bufionclicked
ue chec;k error

Event:w trqts control.ue add dw I
Call srper: :ue_add_dw_l
Set srine(il main no). sd todav to dw I
Event:w trans control.ue add dw 2
Call supr:: ue add_dev_2

Set es div id- es sect id- ss vear. stinsdl main no). srine(il detail no) to dw 2
Event: w trans control. ue cal id
select max(convert(numerigcont_no)) rnto :ls_main_no from control
where div_id = :gs_div_id and sect_id = :gs_sect_id andyear = :gsJ@q
il main no = Inteser0s main nOFl
Event: w trans control- ue check error
IF ret(dw_l.Object"total_cost[il_row_2]) o ir-total then

Messagebox Cfotal ost is incorect, Askto change)
IF ChangeTHEN

Dw_l -Event ue_change-toulQ
END IF

endif
Event: w trans control. ue hw search

Call srpr: : ue_hw_search
str_hw_code lstr_hw_de
lstr_hw_de = Ope(w_hw_mde_search,This)
if lstr_hw_code.s_class_id o " then

ll_row = dw_2.getrorvQ
set class_i4 t)?e_i( qpec_id to dw_2

€nd if
Event:w tror contol. ue init
Call srpen: ue_init
is_dataobject ='d_r_control'
This.PostEventue add dw lO
Event dw l.ue chanee total
This.objecttoal_cost[il_row-l] = ir-
if This.UdateQ = I then //str@ss

retum I
end if

total
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Event: w trans control. ue retrieve dw 2
Call super: : ue_retrieve_dw_2
dw_2. getChild(t,?e_id',dwc_l)
dw_2. getChild(spec_id'dwc_2)
retriwe dwc_I, dwcj and dw_2.Retrieve(gs_div_i(gs-sect_id,gs3ear,sring (il_main_no)
if dw_2.RowCountQ > 0 then

il_detail_no = dw_2.RowcountQ + I
else il_detail_no = I
end if
Event:w trou control. ue uodate dw 2
Call supr: :ue_update_dw_2
if ibjass = false then

reh[n
end if

str-cont_djk strJrarms int lijasg i_rc
IF dw-2.updateQ<=0 THEN

Iblnss = False
Else

Set gs_div-i( gs_sect_i( gFJrcar, String(il_nain_no), String(il_detail_no),
dw_2.objectclass_id[il_row_2]dw_2.object t1pe_id[il-row-2],
dw_2.objectspec_id[il_row_2], dw_2.objeclquantity[il-row_2] to strlurms
lijass = OpenWithParm(w_regi_add,strjarms)

IF li pass = 0 Then // not pass, there're error while system had updated regi data
Messagebox (Ask to register again)
IF registerTHEN

This. TriggerEvent('ue_update_dw_2 n)

ELSEIF cancel THEN
Ib_pass = false
Disable insert-dw_2 brston and setfocus dw_2

END IF
ELSE

Enable insert_dw_2 button and disable update-dw_2 button
ir_total= ir_total+ dw_2.Objeclcal_cost[il_row_2]
ibjass= tnre and il_deail_nor-r

END IF
END IF
ControlEvent: dw 2.ue drodown
ll_row= This.GetRow0
ls_column = This. GetCohrmnNameQ
IF ls_column ='type_id' TIIEN

ls_class_id = dw_2.objectclaslidfl_row]
IF isNull Qs_class_id) then

MesmgeBox(Want to choose class-td) and Set Column'claslid'
Return

End if
dwc_l.SetFilter('claslid ='n+ls_clasild+"r) and filter

elseif ls_column ='spec_id' THEN
ls_clasdd=dw_2.object.class-idp-rowl,ls-tne-id=dw-2.object.type-idp-rowl
dwc_2.setFilter("class_id = In*ls_Gliassjd+n'and t,,pe_id = "'*ls_Ep-id+'"') and filter

EI{D IF
ControlEvent: dw L Buttonclicked
ls_date = Open(wjb_calendar)
if ls_date o'00/00/0000' then

This. Setltem(il_roru_1,'receipt_date',date0s-date))
end if Copyright by Mahidol University



ControlEventdw l.ue
Check Today >= receipt_date o nrrll
Check budget_year, projat_id o mrll
lf method = I (bny) then

Suppter_id, ship ido nill
exdif
ConholBrent: dw 2.ue chec;k error
Check class-id,typ_i(qp€c_id and desc o null
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pYindowl w_trans_dist from w_trans_base
Disribution or

w trans base'dw I

Instanm Variable datastore i ids

w_trans_dist Close
ue_add_dw_l
ue_add_dw_2
ue_cal_id
ue_hw_search
uejnit
ue retriwe drv 2

Butlonclicked
ue check error

Event: w bots dist.Close

Call supr::Close
Dctroyids-hw-regi
Dstrwids dist detail
Event: w bots dist. ue add dtv I
Call sryerueradd_rhv_l
Setstrinsfil main no). ed todaytodw I
Event: w bots dist. ue add dw 2
CaIl supen: ue_add_dw_2
Set p_sect_i4 gs_s6t-i4 g,sJear, sfing(il-main_no) to drv_2
setcolumn'dist detail hw id'
Event: w bots dist- ae cal td
stringls_main_no
select max(comrcrt(nmeric,dist_no)) Into 'ls main_no from distribute
whm div_id = :gs_div_id and sect_id = :gs_sst_id andyear = :gsJeaf
il_main_no = Integer(ls-main-nolrl

447 39
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Event: w lrou dist. ue hw search
Call super: :ue_hw_search
dw_2.object"dist_detail_hw_id[il_row_2] :is_hw_
Set column'hw regi use Dlaoen

id

Event: w ffuts dist. ue init
CaIl super::ue_init
is_daaobject ='d_r_dist'
This.PostEventue add dw lo
Event: w trms dist. ue retieve dw 2
dw_2. getChild('dist_detail_hw_idndwc_hw_id)
ids_dist_detail = Create DataStore'd ds_dist_detail'
ids_hw_regi = Create DataStore od_ds hw regin
retriwe dwc_hw_id, dw_2, ids_dist_detail, ids_hw_regi
IF gsjroc = gs_distribute then

dw_2.modi$('dist_detail_r€turn_date.visible ='0'')
invisible dw_2.objectbtn_date

END IF
Event: w bns dtst. ue uodate dw 2
Call zupec: ue_update_dw_2
string ls_usejlace,ls_status, ls_hw_id,ls_dist_no date ld_renrn_dare
if ibjass = ftlse then

retrrrn
end if
if gs_prm = gs_disfribute then

ls_status: n2' and ld_return_date = Date("01/01/0001n)
elseif gslroc = gs_borrow &en

ls_status = '3n and ld_return_date = dw_2.object.dist_detail_return_date[il_row_2]
end if
Get ls_usejlace,ls_hw_id from dw_2
Set all items to ids_dist_deuil

Update ls_status and ls_usejlace to ids_hw_regi
Insert SQL statement of ids_dist_detail and ids_hw_regi to ids_sql_trans
Lwisible update_dw_2 and enable insert_dw_2
dw 2.Post Event ue FilterOs hw id)
ControlEvent: dw l.ButtonCliclud
ls_date = Open(wjb_calendar)
if ls_date o'00/00/0000' then

This. Setltem(il_rou,_ l,'date',date(ls_date))
end if
ControlEvent: dvt l.ue check error
Check Today >= date o null
Check recipient i(disributor id onull
ControlEvent : dw 2. ButtonClickz d
ls_date = Open(w1rb_calendar)
if ls_date o'00/00/0000' &en

This. Setltem(il_row_2,'dist_detail_return_date',date0s_date))
end if
ControlEvent: dw 2.ue check error
Check hw_id<.>null
If gsjroc = borrow then

Check today <=return_dateonull
End if
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fiVindowl w_trans-disp fron w-trans-base
hardwre

Instance Variable datastore i

Close
ue_add_dw_l
ue_add_dw-2
ue-..lcd:id
ue_hw_search
ue_init
ue retrieve dw 2

w_trans_disp

Event: w tots diso.Close

Call super:: Close
Destrovids hw reei

Event: w trarz,s disp. ae add dw I
Call super: : ue_add_dw_l
Set strine(il main as), sd today to dw I
Event: w trmts disp. ue add fu 2

Call supr: : ue_add_dw-Z
Set gs-div-id, gs-sect-iq gBJear, sring(il-main-no) to &v-2
Set column nhw id'
Event: v trnts disp. ae cal id
Select ma:r(omrert(numeric,disp-no)) Into :ls-main-no from dispse
Where div_id = :gs_div-id and sect-id = :p-sect-id and year = :gsJear;
il main nO = Integer(ls main nO)*l
Event: w traas disp. ue hw seoch
Call super: : ue_hw_search

dw_2.objecthw-id[il-row-2] =is-hw-id
Set column nmethodo

Event: w tans disp. ue init
Call super:: ue_init
is_dataobject ='d-r-disp'
This.PostEventue add dw lo
Event: w tots disp. ue retrieve dw 2
dw_2. getChild('hw-id'dwc-hw-iQ
ids_hw-regi = Crate Datastore'd-ds-hw-regi'
Retriwedwc hw id. dn, 2. ids hw reei
ControlEvent: dw l.ue check error
CheckToday>=66omll Copyright by Mahidol University
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Event: w trans disp. ue update dw 2
Call super: : ue_uSate_dw_2
if ibjass = false then

refurn
end if
IF dw_2.update0<=0 TIIEN

ibjass = False
ELSE

Update ids_hw_regi.status = '6' // dispose
Insert SQL statement of ids_hw_regi to ids_sql_trans

dw_2.Post Event ue_Filte(ls_hw_id)
END IF
ControlEvent: dw 1. ButtonClicked
ls_date = Open(w1fi_calendar)
if ls_date o'00/00/0000' then

This. Setltem(il_row_1,'date',date(ls_date))
end if
ContolEvent: dw 2.ue chee* error
Check hw_id,cause,methd (.>null
If gsjroc=borrowthen

Check today <=retrn_dateonull
End if

fiVindowl w_trans_repa from w_trans_base

Instance Variable Datastore ids hw

Event: w trqts repa.Close
Call super::Close
Destroy ids_hw_regi

w_trans_repa Close
ue_add_dw_l
ue_add_dw_2
ue_cal_id
ue_hw_search
ue_init
ue retrieve dw 2

Buttonclicked
ue check error
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Event: w ffots reDa ae add dw I
Call super: :ue_add_dw_l
Set string(il_main_no), gdJoday to dw_
Set column'suoplier idn

I

Event:w tros reoa. Ue add dw 2
CaIl srpr: :ue_add_dw_2

Set gs-div-i4 gs-sect-tq gsJrcar, string(il-main-no) to dw-2
setcohrmn'hw id'
Event: w trans reDa Ue cal id
select max(cowert(ntme,lic,r€,pa-no)) Into :ls main-no from repair
where div_id = :gs_div id and sect_id = :gs_sect_id and yar = :gsJar,
il main no = Inteqerfls main no)*l
Event: w trwts reDa. ue hw seoch
Call super: :ue_hw_searrch
dw_2. object hw_id[il_row-2] =is-
Set column nc,tuse"

hw id

Event: w trms dist. ue init
Call super::ue_init
is_dataobject ='d_r_reln'
This.PostEventue add dw lO
Event: w trots repa Ue retriarc dw 2
dw_2. getChild("hw_idndwc_hw_iQ
ids_hw_regi = Create DataStore od-ds-hw-regi'

Rstriwedww hw id-ids hw reei.anddlv 2

Event: w trms repa ue apdate dw 2
Call super: : ue_update_dn_2
If ibgass=frlsethen Retum endif
IF dw_2.updat{<=0 TIIEN

ibjass = False
ELSE U$ateids_hw_regi.shfirs='5" //repair

Insst SQL statement of ids-hw-regi to ids-sql-trans
dw_2.Post Event ue_Filter(ls-hw-O

END IF
ControlEvent: dw l.Bxttoncli&ed
ls_date = Open(w-pb_calendar)
If ls_date o'00/00/0000' thetr

This. Setltem(il_row_1,'date'date(ls-date))
End if
ControlEvent: dw l.ue check enor
Chtr*Today>= date o null
Check susDlier idanull
ControlEvent: dw 2.BattonClicked
ls_date = Open(wJfi-calendar)
if ls_date o'00/00/0fi)0' then

IF dwo.name = 'cb-repair" then
This. Setltem(il-row-2,'rcpair-date'date(ls-date))

elseif dwo.name = ocb-retumo then
This. Setltem(il-row-2,'refi un-date'date(ls-date))

endif
end if
ControlEvent: dw 2.ae check error
Checkhw_i4cause onull
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fiVindowl w_trans_retu from w_trans_base
iptionl Return hardware from borrower

w trans base'dw I

Datastore ids_dist_detail, ids_hw_regi

w trans refu Close
ue_add_dw_l
ue_add_dw_2
ue_cal_id
ue_hw_search
ue_init
ue_retrieve_dw_2

Bunonclicked
ue check error

Itemfocuschanged
ue check error

Event: w trans retu.Close
Call supr::ue_close
Dshov ids hw resi and ids dist detail
Event: w trans retu. ue add dw I
Call super: :ue_add_dw_l
Setsrine(il main no).ed todavtodw I
Event: w trans retu. ue add dw 2
Call super:: ue_add_dw_2
Set gs_div_id, gis_sect_i{ gsJear, sring(il_main_no) to dw_2
Set column'hw id'
Event: w trans retu. ile cal id
selea max(convert(numeric,retu_no)) Into :ls_main_no from nreturnn

where div_id = :gs_div_id and sect_id = :gs_sect_id and year = :gsJeaq
il main no = Integer0s main no)+l
Event: w trans retu. ue hw search
CaIl super: :ue_hw_search
dw_2.object.hw_id[il_row_2] =is_hw_id
Set column ,status"

Event: w trans retu. ue init
Call super::udnit
is_dataobject ='d_r_retu'
This.PostEventue add dw 1O

Event: w trans retu. ue retrieve dw 2
dw_2. getChild("hw_id",dwc_hw_id)
ids_hw_regi = Create DataStore "d_ds_hw_regi'
ids_dist_detail = Create DataStore'd_ds_dist_detail searchn

Retrieve dwc hw id- ids hw reei. ids dist detail and dw 2Copyright by Mahidol University
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Event: w trans reta, ae uodate dw 2
Call super: :ue_update_dw_2
if ibjass = frlsethen retun end if
IF dw_2.update0<=0 THEN

ibJass = False
ELSE

Ifdw_2.status=lthen
Update ids-hw-regi.status = 'l'

Else U@ate ids_hw_regi.statrs = '4'
End if
U$ate statis of ids_dist_detail ='0'
Insert SQL statement of ids-hw-regi and ids-dist-detail to ids-sql-trans

dw_2.Post Event ue_Filter0s_hw_O
EI{D IF
ControlEvent: dw l.ButtonCltclud
ls_date =Open(wjb_calendar)
if ls_date o'00/00/0000' then

This. Setltem(il_row_1,'date',date(ls_date))
end if
ControlEvent: dw l.ue check error
Check Today>=6xL onull
Che* return id" recipient id q null
Event: dw 2.ue serch dist no.

il_dist = irls_disr_daail.Find('hw-id = 'n+as-hw-id*n'',l,ids-dist-detail.RowCountQ)
This.objectDist-no[il-row-2J = ids-dist-detail.objectdist-nolil-dist]
This.objclDist-:rear[il-rorr-2] = ids-dist-detail.object frear[il-dist]
Retrn I
ContolEvent : dw 2. itemfo cttschoued
if dwo.name = 'status'then

ls-findsfing =' hw-id = ro+ This.objecthw-id[il-row-2]+o'o
ll-Found = durc-hw-irl"Find(ls-FinrtString ldurc-hw-id.Rou,Count0)
i_rc = This.Errcnt ue_search_dist-no(ls-search)
if i_rc = 0 then /lhil

This. SetColumn('hw-id')
etdif

end if
ControlEvent: dw 2.ue check error
Checkhw_i4 stahrso null

[Windowl w_check-repair from Window
hardware 1s wait and '*'to eusg

Menu='m-check_re,paif ; Title='receive repaired

Shared Variable strins ss list
Instance Vadable boolean ib_-pass = &Ise

datastoreids hw rest ids sol transCopyright by Mahidol University



Usa Jugtrimonglol Appendix D / 140

Close
Closequery
Open
ue_fint ( )
ue_init ( )
ue_lasl ( )
ue_next ( )
ueJxw ( )
ue_search-hw-id ( )

w_check_repair

Event: w check repair.Close
IF ibjass = TnreThelr

Commiq
Else rollbaclq
end if
DesroY ids hw resi and ids sql trans

Event: w check repair. Closeqtery
See in w-db-base but using dw-l instead of dw-2

Event: w check repair. Own
This.Post Event ue_init0

Event: w check repair. ue lirst o
dw_ l.ScrollToRow(l)

Event:w check reoair,ue init()
ids_sql_trans = Create DataStore od-ds-sql-trans"

ids_hw_regi = Create DataStore od_ds_hw-regi"

Rstrieve dw_I, ids-sql_trans and ids-hw-regi
dw l.SetFilte('cause not like '*7o'n) and FilterO
Event: w check repair. ue last o
dw I . ScrollToRow(dw-l.RowCountO)

Event: w check repair. ue next o
dw_l.ScrollNextRow$

Event:w check reoair.ue prat()
dw_l.ScrolPriorRowQ

Event: w check repair. ue search lru id o
ls_hw-id = OpenWithParm(w-hw-id-searctt, l)
dw_ I .Post Event ue_fi nd(s_hw-O

Event: dw I. te find ( strine as hw id )
if as_hw_ido "'then

dw_1.Find('hw-id ='n*as-hw-id+n"', l, dw-l.RowCount0)
dw- l. ScrollToRow(ll-found)

end if Copyright by Mahidol University
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Event: w check reoair. ae update repair o
dw_l.getrow$
Insert o*' in dw_l.cause(currow)
IF dw_l.update0<=0 THEN

ib_pass = False
else

ids_hw_regi.Find(hw-id ='o+ls-hw-id+o'o,1, ids hw regi.RowCountQ)

Update ids-hw-regi.Object stams[l-rorv] = nln [lwart
END IF
ControlEvent: dw l.dbenor
See in w db base.dw' 2.dberror

ControlEvent: dw l.salpra)isl,
Se in w_trans_base.dw_l.Sqlprwierw

[Window] w_trans-sql from \tindow
stat€mmt data

Op€n
ue_idt o

Event: w trols sal.ooen

This.Post Event ue_initQ

Event: w trarrs sal.ue init0
ids_sql-trans = Create DataStore'd-ds-edit-sql"
Retrieve ids_sql_trans and d!v-2

Event: w tans sal.ue uDdate0

ll_row = ids_sql-trans.RowCount0
FOR ll_counel TO ll-row

ids-sql-rans.object"done[l-count] = Y
NE)(T
if ids_sql_trans.UpdateQ > 0 then

commig
else RollBack;
end if Copyright by Mahidol University
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ControlEvent: dw 2.dbenor

ControlEvent: Pb okcltclqll

ifi_rc= I then
ParentTrigger svent ue-updateo

tWinaowl w-transirint from wjrint-base

Eventv trot Print.ue
str-translxint str-x sfing lslrc
str-x = Message.PowerobjectPam
dw-l.dataobject = str-xs-dataobiect
dw-l. SetTransObject(SQLCA)
aw-t.netriweGs-div-i4p-sect-i4gs;rear,str-x. s-no)

This.Post €veil Ue-setJageQ
dw l.modify(DataWindow.Pr!4lPreview =

Editing process

[Windowl w-trans-edit-base from lYindow

Remarks

Window <w trans edit base> Metru=nm trans edit";

datawindow dwl TaF20'Disable;
datawindow dw2 Tab=10;

Uootean ib-needsave = false, ibjass = false

long il-row-I, il-row-2, il-row
stringis-hw-i{ is-no

Close
Closequery
Open
ue-cancel ( )
ue_init ( )

w_trans_edit_base
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ue_search ( )
ue_undo ( )
ue_update ( )

Dberror
Ite,mchanged

dberror
itemchanged

Event: w ffans edit base.Close

IF ibjass Then
Commiq

Else rollback
end if

Event: w trms edit
See in w-db-base.Closequery but they check dw-l and dw-2

Event: w trans edit base.

Event: w trms edit base.ue

See in w-db-base.ue-cancel

Event: w trans edit base.ue

@'d-ds-sql-trans' and im,isible ds'-l and dw-2

Event: w trms edit base.ae

if is_no o'n'then
dw-l.Retriwe(gs-div-i4gs-sect-i4p-year,is-no) and visible dw-l
il;row-l = dw-l.GetRow0
This.Trigger event ue-retriwe-dw-2Q

Event:w trms edit base.ue search

= open(w-trans-q-nqThis)$_no
This.'
Event:w tros edit base.ue undo

if wf-undo(dw-l)= 0 them

wf-undo(dw-2)

Event: w ffots edit base.ue

If iblnss then
IF dw-l.USate0 = I Then lhis.TriggerEventue-udate-dw-2Q
Else iblass =false and set focus dw-l
end if

Event: w tror edit base.qe dw2
dw 2. Copyright by Mahidol University



PrivateFunction:w trans edit base. wf undo (datawindow adw x) return integer

Get the original value of adw_x rodcolumn
Reset it to the original value
Reset the modified flae for adw x row
ControlEvent: dw l.dbenor
See in w_db_base.dw_2.dberror

ControlEvent: dw l.Itemchwrsed
ib needsave = True

ControlEvent: dw l.sqlprari€ut
See in w_trans_base.dw_l.sqlprwiew

Event: dw 2-ue check enor0
long ll_row
ll_row = This.RowCount0
FOR il_ro*,_2 = I TO ll_row

This.Trigger Event ue_check;foQ
if not(ibjass)then return endif

NEXT
ControlEvent: dw 2.dberror
See in w_db_base. dw_2.dberror

ControlEvent: dw 2. itemchutped
ib_needsave = Tnrc

ControlEvent: dw 2.sqlpreview

Seeinw trans base.dw 2.sqlprwiew
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fiVindowl w-trans-edit-cont from w-trans-edit-base
iotionl Edit reeistraton data

Instance Variable datawindowchild dwc I 2

w trans edit base'dw I
w trans edit base'dw 2

ue_retrieve_dw_2

Buttonclicked
ue check error
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[Windowl wJrans_edit_dirp from w_trans_edit_base
iotionl Edit data

Event: w traras edit cont.ue retrieve dw 2
dw_2. getChild(t1pe_id',dwc_ I )
dw-2. getChild(spec_id',dwc_2)
retriwe dwc_I, dwc_2, dw_2 ,dw_3
ls_no = dw_2. Objeclno[ l]
dw 3.PostEventue filter(ls no)

and visible dw_2 and dw_3

Event: w trqts edit cont.ue uodate dw 2
Call srper: : ue_update_dw_2
If ibjass then

IF dw_2.UpdateQ ol and dw_3. U$ateo lThen
ibjass =*lse

end if
EndIF
ControlEv ent : dw 2.Rawfo ctrschanse d
ls_no = This.GetltenString(this.getRowQ,onon)
dw 3.PostEventue filter0s no)
Event: dw 2.ae lilterktrinp as no)
clear old filter

This.SetFilterflno = ''+ as no *n 'n) and Filter
ControlEvent: dw i. salorariev)
See in w trans control dw l.sqlpreview
** dw_l.BattonCliclred, dw_l.ue_check_enor md &t_2.ue_&opdown see inw_trans_control

dw 2.ue check fuseeinw trot control.dw 2.ue check error

Event: w trqts edit diso-ue retrlane dw 2
If retrieve dw_2 is no error then

visible dw_2
end if
Event: w truts edit diso.ae uodate dw2
Call spec: ue_update_dw_2
if fu1tass = false theNr

refilrn
€nd if
IF dw-2.updateo<=0 THEN

ib_pass = False and dw_2.SetFocnsQ
end if Copyright by Mahidol University
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** dw_I.ButtonCliclud od dw_l. ue_check_enor see in w_trans_disp
dw 2.ue check fit see in w trans disp.dw 2.ue check enor

[Windowl w-trans_edit-dist from w_trans_edit_base
Edit distribution data

i:*It frt#fiI$l:ifiri:.#ir::ririiiiiiiiiliiiiiiiij,l Contro I Nane Remulcs
w trans edit base <w trans edit dist> Title=Edit distributionn:
w trans edit base'dw I Dw1 DaraObiecFod distribuG edit':
w trans edit base'dw 2 Dw2 DataObiecFnd dist detail edit':

Instance Variable Datastore ids

ue_retrienre_dw_2
ue_update_dw_2

Event: w trans edit dist.ue retrieve dw 2
ids_dist_detail = Create DataStore nd_ds_dist_detailu

ids_hw_regi = Create DataStore nd_ds_hw_regi'

retriwe dw 2. ids dist detail. ids hw reei and visible dw 2
Event: w trans edit dist.ue uodate dw 2
Call srpr: : ue_rpdate_dw_2
if ibjass = false then

return
end if
ll_row = dw_2.RowCountQ
For il_row_2 = I to ll_row

This.Trigger event ue_uf,ate_fo Q
Next
Event: w trans edit dist.ue update fn
Get ld_return_date, ls_useglace, ls_hw_id from dw_2
Find hw_id in ids_dist_detail
Update ld_return_date to ids_dist_detail
update use place in hw_regi table
insert sql stratement of ids dist detail and hw reei in ids sql hans
ControlEvent:dw l.ue check error
See in w_rans_dist.dw_l.ue_check_error

[Windowl w_trans_edit_repa from w_trans_edit_base
iotionl Edit data

w trans edit base'dw I
w trans edit base'dw 2 Copyright by Mahidol University
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w_trans_edit_repa Event ue_retrieve-dw-2
ue update dw 2

dwl ControlEvent ue check error

dv? ContolEvent Buttonclicked
ue check tr
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[Window] w-trans-edit-retu from w-trans-edit-base
Edit return data

brr#ot+,f 4" ::l 1r,",'wli Conlrol Name Remtks

w trans edit base <w mns edit retu> Titlr"Edit return";

w trans edit base'dw I dwl DataObiecF'd return edit":

w trans edit base'dw 2 dw2 DataObiect:"d retu detail edit":

lnstance Variable Dafiastore ids hw reei

7\oe Name

w trans edit retu Event ue_retrieve_dw_2
ue_update_dw_2
ue update fto

dwl ControlEvenl Buttonclicked
ue check error

E. oiit rolrio:ta clw 2

ias-aist-Aetail = Create DataStore "d-ds-dist-detail"
ids-hw-regi = Create DataStore "d-ds-hw-regi"
retieve dw 2, ids dist ' detail, ids-hw-regi and visible dw-2

Event: w trans edit repa.ue updae-dw]
Call super: : ue-update-dw-2
if ibjass = false then

return
end if
IF dw_2.updateQ<:0 THEN

ib3ass: False and dw-
end if

2.SetFocusQ

-** 
dw-l.ue-check-enor and dw-2.bunonclicked see inw-trans repa

dw 2.ue check fuseeinw transJepa'ue-check error

Event: w trans edit retu.ue retriare dw 2
ids_hw_regi : Create DataStore "d-ds-hw-regi"
Retrieve dw-2, ids-hw-regi and visible dw-2

Event: w trans edit retu.ue update dw-2
Call super: : ue_update-dw-2
if ibjass = false tJten

return
end if
For il_row-2 = I to dw-2.RowCountQ

This.Tri gger event ue-update-fitQ
Next Copyright by Mahidol University
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Event: w trans edit retu.ue
long ll_row sring ls_hw_id" ls_status
IF dw_2.update0<=0 THEN

iblass = False
else

get ls_hw_idfromdw_2
if dw_2.objeclstatus[il_row_2] = olo then //good

ls_status = oln

elseif dw_2.object. status[il_row_21 = "2" then /&ad
ls_status = '4o

end if
Find ls_hw_if in ids_hw_regi and update status = ls_status
Insert sql statement of ids_hw_regi to ids_sql_hans

End if
**do l.ue check erroranddw 2.buttonclickzdseeinw tr@ts

[Windowl w_trans_q_no fmm Window
Get editine number of transaction and display &e data to edit

Event: w trans'o no.Close
CloseWithReturn(Ihis,is_no)

ControlEvent : cb ok cliclud
IF isNull(em_no.text) then

MessageBox(Wam to enter number)
Else

is_no = em_no.text
CloseWithReturn(Parent is_no)

end if
ControlEvent: cb cancel.clicked
is_no = tnt

CloseWithReturn(Parenl is no)
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3. Query and Report

These windows create pre-define rezults and reports. These outputs devide into

3 style: tabular, graph and report. Tabular has 3 windows, which display overall or deep

in detail data. Graph has an ancestor window, 2 descendent windows and 2 shared

window. Report has a window to preview and print. All 3 styles have to call w-set-agr

window that is described in section 4. Shared window.

Tabular result

ffindowl w_q-hw-regi-desc from \ilindow
Ilardware data and stanrs of HW

Instarce Variable boolean ib_retu = &Ise
datastore ids-dis, ids-retu, itls-t"pq ids-disp

u; ishwi

Menu=nm_queris_main"; Title='Current status<w_q_hw_regi_desc>

TaF50;Disable;
hw detail desc':

Close
op€n
ue in

Event: w q lrw regi desc.close

Destroy ids-dist, ids-disp, itls-repa and ids-rett

Event: w a lru resi desc.open

PostEventue init0
ControlEvent: cb ok cliclud
if sle_hw_id.terdo " then

dw-l.Post Event ue-search(sle-hw-i(tott)
end if Copyright by Mahidol University
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Event: w a lrw resi desc.ue init0
invisible dw_l and dw_2
ids_dist = Creale DataStore "d-fr_dist_desc'
ids_disp = Create DataStore'd_ff_disp_desc'
ids_retu = Create DataStore nd_ff_retr_descn

ids_repa = Crate DataStore nd_fr-repa-desco

retrieve dw I and all datastore

ConlrolEvent : cb se och.Cliclced
ls_hw_id = OpenWithParm(w_hw_id-search,2)
ifls_hw_idonnthen

sle_hw_id.tort = ls_hw_id
dw_l.Post Eveil ue_search(ls-hw-id)

end if
Event:dw l.ue find0
ll_row = This.GetRoutQ
is_hw_id = This.objclhw-regi-hw-idtll-rowl
is-status = This.Objecthw-regi-status[l-rowl
dw 2.PostEve,ntue findo
Event:dw l.ue search(stringas lru iO
ll-found = dw-l.Find('hw-regi-hw-id =''+as-hw-id*o'n, l, dw-l.RowCountQ)
IFll_found>0 THEN

dw_ l. ScrollToRow(ll-found)
visible dw_l and invisible dw-2
dw_l.Post Event ue-findQ

ELSE
Invisible dw_l and dw_2
MmsageBox(Not found message)

EI,{D IF
Event: dw 2.ue find0
this.SetFilte(nn) and Filter // clear old filter
CII@SE CASE is_status

CASE nl'//wait
if not ib retu then

-ids-retuSetFilter('retu-detail-stahu =' l'') andFilter
is_orpression = nretu_detail_hw_id - ''+is hw id*''n
This.DalaObject = ids-retu.Dalaobject

end if 
ids-retuShareData(dw-2) and ib-retu = True

CASE "2o // use

ids-dist.SetFilte('dist-detail-status ='l'. ") and Filter
is-expression = ndist-detail-hw-id ='u+is-hw-id+n''
This.DataObject = ids-dist.DataObject and ids-disl Share.Data(dw-2)

CASE n3" /borrow
ids-dist. SetFilter("dist-detail-status ='2"') and Filter
is-expression = ndist-detail-hw-id = "'+is-hw-id+"'"
This.DataObject = ids-dist.DataObjwt and ids-dist. ShareData(dw-2)

CASE "4" llbad
ids-retuSetFilter('retu-detail-statrs ='2' ") and FilterQ
is-expression = nretu-detail-hw-id ='n+is-hw-id+"n
This.DataObject = ids-retu.DataObject and ids-retu. ShareData(dw-2)

CASE'5n //repair
ids-repaSetFilter(orepa-detail-cause not like't7d') and FilterQ
is-expression = nrepa-detail-hw-id = 'n+is hw id+''"
This.DataObiect = ids repa.DataObiect and ids repaShareData(dw-2)Copyright by Mahidol University
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CASE '6'// dispose
is_orpression ='disp-detail_hw_id = "+is-hw-id+n''
This.DataObject = ids_disp.DataObject and ids-digp.ShareData(dw-2)

END CII@SE

ll_found = This.Find(is_exprmsion, l,This.RowCountQ)
ifll_found>0then

this. ScrollToRow(ll-formd) and visible dw_2
elseif is_status = 'l' then // uait may be in 'haif status coz it re,paired

This.SetFilter("") and Filter // clear old filter
ids_repa.SetFilte(nrepa-detail-cause like'*7o"') and Filter
is_expression = nrepa_detail-hw-id - 'n+is hw id*r"n
This.DataObject = ids_repa.DauObject and ids-repa-ShareData(dw-2)
ib_retu = ftlse
ll_found = This.Find(is_expression, l,This.RowCounr0)
ifll_foud>0then

This.Scro[ToRow0l-found) and visible dw-2
end if

end if

[Windowl w-q-hw-spec-show from Window
iotionl DisDlaY hardware data of andsmion

ii#iffi{l*ll3:i:i:iiillil.iil.l:.r.i_l. controlNane Remoks
Window <w_q_hw_spec-show> Menu='m_queries_mainn; Tifle='tlarduare dara

in identified soecifttcaiton and section':

datawindow dwl Tab=10: DataObiecF'd tb hw spc list';
datawindou, drp 2 TaF20: DataObiesFnd tb hw id soec list':

OpeI

Doubleclicked

Event:w q kw wec shott.Opm

Post Errcnt ue_initQ

Event:w a tM wec show.ue init0
str_ahw str_x
str_x = Message.PowerobjectParm
dw l.Retrieve(str xs div id"str xs sect id"sE xs class i4str xs-type-i4str-xs-spec-iQ
ControlEvent: dttt l.Doublecliclced
str_cont_d1ik str_de
ll_ron,= dw_l.getRowQ
get div-14 sect-id, year, cont-nq no from dw-l
setthffi items to str-data
dw 2.Retrienre(sr dafas div id"istr dara.s sect-id,str-datas-lmr,str-data-s-@
ContolEvent : dw l.rowfoanchoqe d
SelectRont(0,else)
SelectRow(qmmtrow,True)
ScmllToRow(curreilRow) Copyright by Mahidol University
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[Window] w_q_hw_status_show from Window
hardware list in section and

Menu=nm_Ereries_main'; Title="Ilardware list
ofidentified statusn:

Instance Variable str o hwistr x

Event: w o lrw status shmt.oDen

Post Event ue_init0

Event: w o hw status show.ue init0
istr_x = Message.Power0bjectParm
CIIOOSE CASE istr_x.s_status

cAsE'10'
dw-l.dataobject ='d-tb-retu-borr-date'
dw_l.Retrieve(istr_x.s_div_i4isf_xs_sect_i4istr_x.d_startdate,istr_x.d_stopdate)

cAsE'11'
dw_ l.dataobject ='d-tb-retu-hrr-date-spec'

dw_l.Retrieve(istr_xs_div_i4istr_xs_sect_i4istr_x.d_startdate,istr_x.d_stopdate,
isr-x. s-class-i4istr-x. s-tpe-i4istr-x s-spc-id)

cAsE'20'
dw_l.dataobject = U-tb-retu-rqra-date'
dw_l.Retieve(istr_x.s_div_i4ist_xs_sect_i4istr_xd_startdate,istr_x.d_stopdate)

cAsE'21'
dw-l.dataobject ='d-tb-retu-repa-date-spec'
dw_l.Retriwe(istr_x.s_div_id,istr_xs_srct_i4isE_x.d_startdate,istr-x.d-st@ate,

is.r_x. s-class_i4isr-x s-type-i4isr-x. s-spec-id)
CASE ELSE

dw_l.dataobject ='d-tb-hw-status-list'
dw_ l.Retriwe(istr_x. s_div_i4istr_x.s_sect_id"isr_x. s_clasil(istr-xs-type-id,

isu_x. s_spec_i4istr_x s_sta$s)
END CHOOSE

Graph result

[Windowl wgraph_base from Window
ionl anmtorwindowfor result in

i:G6'SIffi*lstltJifl:.:ti:iiii Contro| Name Remarks

Window <w eraDh base> Menu=nm eraph main':
datawindow dwl Tab=10:

statictext stl TorFnclick rieht button o disrlay praDh value":

statictext st mDuD Imrisihle: Texl='Pomrn''Copyright by Mahidol University
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wgraph_base Close
Open
uegraph_tpe

Event: w sraph base.Close

Close(This)

Event: w sraph base.Ooen

Post went ue_initQ

Event:w sraDh base.ue praoh tvoe
OpenWithParm (wgraph_tpe, dw_l)

Event: w praoh base-ue soacins
OpenWitbParm (w3raph_spacing dw_l)

Event: dw l.ue rbattonuoobm rbattomro
st_ppup.visible = false

ControlEvent: dw l.Rbuttondwwt

erobjectType C[ckedObj@t
sting lsgrgraphname="9_l'
int li_serieg li_category
C[ckedObject = this.Q$jsc1ttPointer (ls-rgraphname, li-serieq li-category)
If Cli*edObject= TlpeDatal Then

stJoprry.te:rt = string(this.GetDafa0sJrgraphname, li_serie, [_etegory)) + n units'
st1rcpup.x = parcntPointerxQ
stSopup.y = parentPointerYQ - 65
st_lrcpup.visible = tnre

EndIf

flUindowl wgsum_quantity from w3raph_base
rhar have series
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Event: w s $tm auantitv.ue init
str_report str_x string ls_rc
slr_x = Message.PowerobjectParm
dw_l.dataobject = str_xs_dataobject
CHOOSE CASE str_x.i_style

CASE I dw_l.RetriweQ
CASE 2 dw_l.Retrieve@str_data.s_div_i(gsh_datas_sect_i4 gstr_data.s3ear)
CASE 3 dw_l.Retriwe(gstr_data.s_div_i4gBtr_data.s_sect_i4 gstr_data.s_budgBt_year)

CASE 4 dw_l.RetrieveGsh_data.s_div_id)
CASE 5 dw_l.Retriwe(gstr_dah.s_budget_year)

END CHOOSE

is_series = dw_l.Objectgr_l.series
CH@SE CASE is_series

CASE'division_namel'
is_text = Division Series'

CASE hw_regi_status'
is_text :'Stahrs Series'

END CHOOSE
Contro I Event. cb ok C li cke d
IF This.Text = 'Over Alln then

dw_l.Modi$('gr_l.series = '-nnoseries -' ' ') and This.Text = is-text
Else

dw_l.Modi$('gr_l.series = ''*is_series*'' n) and This.Text = 'Over all'
End If

[Windowl w e drilldown from w3raph-base
ionl Drilldown of hardware tn or

Instance Variable ltt is text

ue3raph_type
ue init

Clicked
Rbuttondown
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Event: w s drilldovwr.ue praoh tyoe
Call super:: uegraph_type
ls_style = dw_l.object gr_1. graphtype
dw_2.objecl gr_1. graphtJrpe = ls_style
dw_3.objecl gr_1. graphtJpe = ls_style
dw 4.obiecler l.saohtvDe=ls stvle
Event:w p &illdwvn.ue init
dw_l.Retriwe(gstr_data"s_div_i4gsf_datas_sect_i4 gsr_data-s_budget3ear)

Event:w s &illdoym.ue sDacinp

Call super: :ue_qpacing
ls_space = dw_l.objeclgr_l.qpacing
dw_2.objectgr_l.spacing = ls_space

dw_3.objat. gr_1. qpacing = ls_space

dw 4.obiectrr l.spacine = ls sDace

ControlEvent: dw l.clicked
GObjectT)"e ClickedObject
string lsgroup, ls3pgrapbname=ngr_l'
itrt li_series,li_etegory
C[*edObject = this.ObjectAtPointer (lsgrgraphname, li-seriesJi-category)
If ClickedObject = TJDeDatal or ClickedObject = TlpeCalegoryl then

lsgroup = this.CategoryName (lsgrgraphname, li-category)
dw_2.ModiS @3rgraphname + o.tifle='* '' hardware class in n + ls-Eoup * n' ')
dw-2.Retrieve(gstr-data.s-div-i4gstr-dala.s-sect-i4gstr-data.s-budget3ear, ls-group)

Else
MessageBox (ParentTiflg 'Click on requested hardware goup")

EndIf
** dw-2.Clicked see in dw_I.Clickbut change class to $pe and dw-2 to dw-3

dw_i.Cliclred see in dw_I.Click but chorye class to spec od dw-2 to dw-4
Other Event od ControlEvent of dwj, dw-3 and dw-2 see in wgraph-base.

dloorithms but have some different detail.
They ue the same
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[Windowl wgraph-type from Window
windowto a

graph igrjarm
darawindow idw_parm
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Event: w graph tyDe.open

// Receive and remember in the igrlnrm or idw3arm instancerrariable
Graphicobject lgro_hold
Lgro_hold = message.po\rerobjectparm
If lgro_hold-T:rpeOf0 = Graphl Then

iojassed = Graphl And igrjarm = message.powerobjectpam
Elseif lgro_hold.T5/pe0f0 = Dalawindowl Then

iojassed = Datawindow and idwjarm = message.powerobjclparm
EndIf
ContolEvent:uo l.ealleru corcel sallen) ok
@ the graph type from the graph gallery user object
Set the type in the passed graph object
Close (parent)

ftYindowl wgraph_spacing from lYindow
iptionl General windowto set

Instance Variable object io_passed
graphigrjarm
datawindow idwlarm
int ii

Event: w sraoh soacins.ooen

Graphicobject lgro_hold
lgro_hold = Mssage.PowerObjectParrt
If lgro_hold"TypeOfQ = GraphlThen

iojassed = Grapht And igrjarm = Message.Power0bjectParm
em_spacing.text = sting(igrjarm.gpacing) and ii_original_spacing = igrlarm.spacing

Elseif lgro_hold"rypeofQ = Datawindowl Then
iojassed = Datawindowl And idwlarm = Message.PowerObjectParm
em_spacing.text = idwjarm.Objectgr_l.qpacing
ii_original_spacing = Integer(em_spacing.text)

End If
Event: em spacine.ue enchange obm enchanse
If iolassed = Graph! Then

igrjarm.spacing = integer (em_spacing.text)
Elseif iogassed = Datawindow! Then

idwlarm-Object.gr_l.spacing = em_spacing.text
End If Copyright by Mahidol University



ControlEvent: cb cutcel.Clicked
If io_passed = Graphl Then

igrjarm.spacing = ii-original-spacing
Elseif io_passed = Datawindowl Then

idw-parm"ObjecLgr-l.spacing sting(ii-original-spacing)
End If
Close (parcnt)

ContolEvent: cb okCliclud
Close @arent)
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4. Shared 
ltndows

These windows derive from shared functions in above-mentioned section.

Shared windows are w-db-error, wJoein, wlb-calendar, wlrint base,

w-hw-code-searc[ w-hwjd searcb w-set-af,g and w-about.

[Windowl w-db-error fiom Window
error of data window

ControlNane Renoks
Windou, <w db eror> TVoe=rasoonsel : Title=Errof ;

commandbuttotr cbl Tab=30: 1'slil=trClosen'

multilineedit mle error detail TaFl0:
multilineedit mle fix detail Tab=20:

statictext stl TexFnTable":

statictext st2 TorF'Row":
statictext st3 TexFError detail':
StaticterC st5 TexFTixdetail';
Statictext st row
Statictext st table

Event: w db enor.apen
str_db_error error-FromDW
error-FromDW = Message.PowerobjectPam
Cowert error-FromDW to thai sfing
Displaythai sring

ControlEvent: cb l.Cliclred
Close(Parent)
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[tVindowl w_logrn from Window
Validate access level

[Windowl w-pb_calendar from Window
calendarwindow: all

Type=responsel; Title=nlogin to inventory

Event: w login.Close
CloseWithReturn(Ihiq is_login_state)

Contro I Ev ent. cb close. Cli clce d
Close@arent)

ContolEvent.cb ok cliclced
sting lsjassrd, lsgw_i{ ls_level
Selectpasswd,gov_id,lwel into :ls passr4 :ls3w_id, :tsJwel From security

Where user_id = :sle_user_id.text;
if lsjasswd = slejasswd"text then

isJogin_state = oYESo

select div_id, sect_id into :gs_div_i( :gS_sect_id From stafrwhere gov_id = :lsgov_id;
if isNumbe(gs_div_id) andLen(gs_div_id) = 3 and &

isNunbe(gs_sect_id) and Len(gs_sect_id) = 3 then
gs_level = ldwel
parent.triggerevent(n Close")
OPEN ( g_w_mdi, g_s_mdi )

END IF
Else MessageBox(nvalidaccess)
END if
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FT NCTION holean GetC\rsorPos(rd struchtre mousepos) LIBRARY
'user32.dll"

Eve4t: w pb calendar.Open '.

Get the pinter position,sing the LOCAL E)dernal Function..
Set pp-up window in :g y position
The UO will CloseWithReturn(i_windoqdateparm).

[Windowl w_set_arg from Window
iotionl SeEine section hardware for query and

Control Nane Remolts
Srindow <w set arg> Tifle=' Set arnrment'rmlue' :

commandhfion cb loe sect Tab=70: To(F' loein section':

commandbutton cb startdate Tab=60: Disable: TenF'+':
commandbutton cb stopdate Tab=50: Disablq TorF'+':
datawindow dw hw Tab=40: DataObiecFod hw odeo:
datawindow &v sect Tab=20: DataObiecF"d ff sect selectn:

editmask em startdate Tab=70: Disable;

editmask em stoodale TaF60: Disable

ditmask em year TaF60:
Picturebutton ob date ok Tab=60:

Picfirehfrton ob hw ok Tab=50:

Pichrehtrton ob sect ok TaF50:
Pichrebufon pb year ok Tab=70:

radiobuton rb range To(tsrDatetr:
radiobufion rb todav TexF"Todav':
staticto( st date Te,:rFnto":

tab tab ouerv Tab=10:
nserobiect taboase dale Te,:rFnDateo:

userobiect taboaee hw Tor=ollardvmre soecificationo:

userobiect tabnase sect To(Fnsection":

userobiect taboaee YEar TorF\ear/Budsetyeaf;

datawindournild dwc, dwc-l dwc-2
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Twe Nane
cb loe sect ControlEvent Clickd
cb startdate ControlEvent Clicked
cb stoodate ControlEvent Clicked
dw_hw Event ue set hw code()

ControlEvent Itemfocuschanee
ddw sect Event ue-find ( string as_div_i4 string as_sect_id )

ue set sect id()
ControlEvent Itemfocruchaneed

em stoodate ControlEvent Losefocus
ob date ok ControlEvent clicked
pb hw ok ControlEvent Clicked
pb sect ok C,ontrolEvent Clicked
ob vear ok ControlEvent Ctcked
rb ranse ControlEvent Cli*ed
rb todav ControlEvent Clickd
tab query Event ue date enable(bmleanab flae)

Event:w set og.open
This.Post Event ue_init0

Event:w set up.ue init0
ls parm = message.stringParm
if lsjarm ='que4/ then

This. Changelvlenu(m_queries_main)
Invisible tabpage3ear
tab_query.tabpage_hw.dw_hw. getChild('type_id'dwc_ I )
tab_Erery.tabpage_hw. dw_hw. getChild(spc_id'durc_2)

retrieve dwc_I, dwc_2 and tab_query.tabpage_hw
elseif ls parm = 'report'then

This. ChangelVlenu(m_reports_main)
Invisible tabpage_date and tabpage_hw
tab_query.tabpageyear.emJear.text = gst_data.s_5rer

elseif ls parrr = 'graph'then
This. Changelvlenu(m_graph_main)
Invisible tabpage_date and tabpage_hw
tab_query.tabpageyear.emJear.text = gstr_data.s;rcar

end if
gstr_data.s_status ='0'
tab_query.tabpage_secl dw_sect. getChild('sect_id'dwc)
Retrieve dwc and tab_query.tabpage_sect.dw_sect
tab_query.tabpage_sect.dw_sect.Post event ue_find(gstr_data.s_div_id,gstr_data.s_sect_id)

ControlEvent: cb lop seit.clicked
gstr_data. s_div_id = gs_div_id
gstr_data. s_sect_id = gs_sect_id
dw_sect.Trigger Event ue_find(gs_div_id, gs_sect_id)

ControlEvent: cb startdate.clicked
ls_date = Open(w1b_calendar)
if ls_date o'00/00/0000' then

em_startdate.Text = ls_date
end if
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ControlEvent: cb stopdate.clickzd
ls_date = Open(wjb_calendar)
If ls_date o'00/00/0000' then

em_Stofrale.Tort = ls_date
em_stopDate.TriggerEvent(lose,F'ocus I )

end if
Event: dw hw.ue set hw code0
ll_row= This.getRowQ
gstr_datas_class_id = This.GefltemString(l_row,'class_id)
gstr_data.s_tpe_id =This.GetltemString(l_row, nt]?e_id')

gstr_datas_spec_id =This.GetltemString(ll_row, "spec_idn)

ContolEvent : dw hw. Itemfo cttschanpe d
ll_row = This.GetRffi0
ls_colunm = This.getColumnl.[ameQ
IF ls_colunm = type_id' TIIEN

ls_class_id = This.object class_idp_rowl
durc_l.SetFilte('class_id ='n*ls_class_id+n'n) and filter

elseif ls_colunm = ,qpec_id THEN
ls_class_id = This.objectclass_idp_rowl
ls_type_id = This.objecLt5rye_idp_rowl
ls_orpressiou =
dwcJ.setFilte('class_id = 'n*ls_class_id*"and t,rp_id = 'o*ls_type_id*''") and filter

END IF
Event: ddw sect.ue find ktrine as div, strine as sect ld)
ll_row = This.Findcdiv_id = ,r+as_div_id*,,and sst_id = ,n+as_sect_i&t_n,n,l,This.RowcountQ)

ifll-row>0rhen
set as_div_id, as_sect_id to ddw_sect
This. ScrollToRow(ll_row)

end if
Event: ddw sect.ue pet sect idO
ll_row= This.getRow0
gsh_datas_div_id = This.GetltemString(l_row,'div_id')
gstr data.s sect id=This.@Itemstrins0l rog. nsect idn)
ContolEvent: ddw sect.Itemfoaxchoued
ll_row = This.GetRowO
IF dwo.name ='set_id' TTIEN

ls-div-id = This.objecldiv_idflI_row]
dwc. SetFilter("div_id =''+ls_div_id+n'') and filter

end if
ControlEv ent : em stopdate. Losefoctts
if Dat{em_stopdale.toc) < date(em_startdate.to<t) them

ls_temp = em_stoldate.tort
em_stopdate.text = em_startDate.text
em_startDate.tod = ls_temp

end if
ControlEvent: ob date ok Cliclced
if ib_today then

gptr_datad_startdate = gd_today
gstr-data"d-sto$ate = gd-today

else
gstr_datad_startdate = Dare(em_startdate.to0
gstr_datad_sto@ate = Dat{em-sto@ate.text)
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ControlEvent: pb hw ok Clicked
dw_hw.Post Event ue3et_hw_codeQ

QontrolEvent: pb sect olc Cliclud
dw_sectPost Event ue_get_sect_idQ

ControlEvent: pb yeq okclicked
ls_thisyear = string(yea(todayQ)+543)
ls3ear = trim(em;ear.text)
if Integer(s3ear) <= Integer(ls_this_year) then

gstr_data. s_budget3ear = lsgear
gstr_data. s3ear = Right(syear,2)

end if
ControlEvent: rb range .Cliclced
ib_today = false
tab_query.Post event ue_date_enable(Inre)
em startdate.SetFocus0
ControlEvent: rb todoy.Clicked
ib_today = gue

tab query.Post event ue date enable(false)

Event: tab auertt.ae date enableboolean ab flas)
tab_query.tabpage_date.em_startdate.enabled =ab_flag
tab_query.tabpage_date.em_stopdate.enabled =ab_fl ag
tab_query.tabpage_date.cb_startdate.enabled = ab_flag
tab ouerv.tabnase date.cb stoodate-enabled= ab flas

[Windowl wjrint_base from Window
ancestor window for fromdw I

Control Name Remarks
Window <w orint base> Menu=t'm reports main": Title=ttPrwigw:
commandbutton cbl Tab=60: TexF"<<<":
commandbutton ch2 TaF50: TexF")>>":
commandbutton cb last TaF40: TexFn(((":
commandbutton cb next Tab=70: TexF'))":
datawindow dwl TaF90:
editmask eml Tab=80: TexF"l00":
editmask em Dage TaF30:
sroupbox ebl Tab=20: TexF"Zoom:":
groupbox sb rows Tab=10: TexF"Pase:n:

Instance Variable intii

wjrint base Open
Resize
uejrint ( )
ue_save_as ( )
ue setlnge ( )
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Event: w wint base.ooen

This.Post Event ue_initQ

Event: w print base.resize

dw_
dw

l.width = tt ;s.widlh _ 100

l.heieht = this.heieht - 400
Event: w print base.ae print0
dw_l.printQ

Event: w wint base.ue save as4.
dw_l.saveasQ

Event: w orint base.ae set oase0
em_page.text = sting(l)
iijagecount = integer(dw_l.describe('erraluate(pagecormtQ', l)'))
66 p6q6.minmar :'l-n*sEing6i oaeecount)
Event: w print base.ue zoomfinteser as size)
dn, l.modi$(datawindow.printprwiew.zx)m =' + Sting(ai_size))

ContolEvent: cb l.Cliclud
if integer(em_l.text) > l0 TI{EN

li_size = integer(em_1.tofi) -10
parcnlwent trigger ue_zoom(li_size)
em_l.text = stritrgfli_size)

end if
ControlEvent: cb 2.Clicled
Ii_size = integer(em_l.text) +10
parenlwent trigger ue_zoom(ll_size)
em l.text = stine0i size)
Event: cb last.Cliled obm bncltclced
if integer(emjage.text) >l TIIEN

emlnge.text = string(integer(emlnge.tod) - l)
dw_l.scrollpriorpageQ

end if
Event: cb next.Cliclced obm bnclicled
if integer(emjage.terd) < iijagsmunt TI{EN

emlrage.toc = string(intege(em1age.toil) + l)
dw_l.scrollnextpage$

end if
ConbolEvent: em lModified
parenLevent figger ue_zoom(integer(this.tort))
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ftYindowl w_hw_code search from \ilindow
iptionl hardware code searchbv name

iLlliijliilliLi:iiji::iliilitii Control Name Remarks
Window <w hw code search> Tlprresponsel : Title='hardware code searchn:
u selection list uol

Instance Variable shing is name
sh hw codeistr code

ifi ftrFliilli:lrii,l:iiiiiiii:ii:l.i: Twe Nune
w_hw_code_search Event Close

oDen
uol ControlEvent ue entry chosen

Event:w hw code search.Close
if is name o' 'then

SELECT "hw"."class id", 'hw".otype_idn,nhwo.nqlec_id' INTO :istr_hw_code.s_class_rd,
:istr_hw_code.s_t,"e_i4 :istr_hw_code.s_spec_id FROM 'hwn,"hw_t54)e' WHERE

( "hw_tlpe'.nclass_id" = nhwn.nclass_idu 
) and ('hw_t1pe'.ntlpe_id'= nhwo."type_idn 

)
and ('hw_typett.ttname"*tthw'.uname' = :is_name);

end if
CloseWithReturn(This,istr hw code)
Event:w hw code search.open
istr_hw_code.s_class id = " "
ls_sql =tselect "hw_type".nnemerl r+t+r+ t'hwo.'name'FROM ohw','hw_t54rcu WHERE
ls_sql +='1 'hw_t541e".'classjd'= "hw".nclass_idn)'and ( 'hw_t54)e"."t)rp_id' = "hwo."qpe_idn ) '
uo_l.create_datawindow(sqlcq ls_sql)

ControlEvent: uo l.ue entry.chosen
is_name = return_selected Q
Close(Parent)

[Window] w_hw_id_search from Window
lDescriotionl search hw id from name or cli

Control Name Remarl<s

Window <w hw id search> Tvprresoonse! : Title="Hardware ID search":
comnumdbufton cbl Tab=70: TexF"OKo:
commandbutton cb close Tab=20: TexFnClose":
comrnandbutton cb ok TaF30: TexFnOKo:
datawindow dw2 Tab=40: DataObiect='d hw code":
datawindow dw3 Tab=40: DataObiecFnd hw id search':
statictext stl TexFnFound Hardware List":
tab tab search Tab=10:
userobiect taboaee hw id TexFuIDn:
userobiect tabpaee id TexF"Cde":
userobiect tabpase name TexF"Namet''
u selection list uol Tab=50:
u selection list uo2 Tab=50:Copyright by Mahidol University
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shing is_hw_id, is_status
long il_style

Twe Name
w_hw_id_serch Event Close

Op€n
ue init ( )

cbl ConlrolEvent Clicked
cb close ControlEvent clicked
cb ok C,onholEvent clicked
dw2 Errcnt ue set hw id()

ControlEvent itemfocuschanged
dw_3 Event type infegerue_retiwe ( string as_class_i4

strine as tyDe id- strine as soec id )
ControlEvent Doubleclicked

uol ControlEvent ue entrv chosen
uo2 ControlBrcnt ue enw chosen

Event:w hw id semch.Close
CloseWithReturn(his,is_hw_i$

Event:w lrut id serch.Ooen
il_style = Mmsage.Double,Parm
ThisPostEventue inito
Event:w hv, id seardt.ae init4.
ls_sql ='select'hw_type'.onamen '+'+ +'rhuf.nramg'FROM nhwo,nhw tlpe'WHERE
ls_sql +='1 'hw_t1pe'.oclass_id" = nhw'.nslas_ido 

) and ( "hw_t1pe'.'type_id' : "hwn.'typ_id" )'
tab_search"tabpage_name.uo_l.create_daUwindow(sqlc4 ls_sql)
ls_ql = nselect hw_id&om hw_regi'
tab_search.tabpage_hw_id"uo_2.create_datawindow(sqlc4 ls_sql)

tab_sarch.tabpage_id"dw_2. getChild('true_id'dwc_ I )
tab_search.tabpage-id-dw_2. gstChild(spec_id' dwc]) I I sums$rl = I
retrierre dwc_I, dwc], dwJ, dw_3 and iuvisible dw_3
if il_style = I then // transaction procesg it must use sffius

if (gs_proc = gs_dis.fibrle) or (gs1lrc = gs_borrow) then
is_stafus = 'l' // uait

elseif gsjroc = p-return thsn
is_stahs = o3'lborrow

elseif gsjroc = gp_repairthen
is_status ='4' llbad

elseif gs_proc =gs_dispose then
is_stah$ ="4o llbad

elseif gsjroc = gs_check :re,pa the,n

is_stat$ = '5o //repair
end if

end if
ControlEvent: cb l.cliclced
dw_2.PostEvent ('ue_get_hw_id)
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ControlEvent: cb close.clicked
CloseWithReturn(Parentis_hw_id)

ControlEvent: cb okclicked
ll_ron, = dw_3.getrowQ
ifll_ron,>0then

is_hw_id = dw_3.GetltemString0l-row,'hw-regi-hw-id")
CloseWithReturn@arentis_hw-iQ

end if
Event: dw 2.ue eet lril, idO

ll_row= This.getRowQ
ls_claslid = This.GetltemString0l_row, "class-id")
ls_t,"e_id =This.GetltemString(l_row, "gpe-id")
ls_spec_id =This.@ItemStringQl-row,'spec-ido)
dw_3.Event ue_retriene(ls-class-i4ls-type-i4ls-qpec-O

ControlEvent: dtt 2, itemfocttschansed

ll_row= This.GetRow0
ls_colunm = This.getColumn}.lame0
IF ls_colunm = tlpe_id'TIIEN

ls_class_id = dw_2.object.class-idfll-row]
dwc-l.SetFilter('claslid ='o*ls-class-id*'"') and filter

elseif ls_colunm = 'spec_id'THEN
ls_class_id = dw-2.object.class-id$-rowl
ls_type_id = dw_2. object.tpe-idfl-row]
dwc-2.setFilter("class-id = "'+ls-class-id*"and type-id = "'+ls-tJrpe-ifl+""') and Filter

END IF
Event: dw 3.ue retrieve
ifil_style=lthen

ls_expression = ncont_detail_class id = "'*as-classjd+u'and &
cont-detail-type-id = "'*as-tylre-id+'' and cont-detail-sp€c-id = "'+as-spec-id+"' and &
hw_regi-status = "'*is_status*ttttt

else
ls_expression = "con!_detail_class;d = "'+as-class-id*"'
and cont-detail-t,"e-id = "'*as-tJpe-id+n' and cont-detail-spec-id = "'+as spec id+""'

end if
dw 3.SetFilter0s omression) and filter
ControlEvent: dw 3.Doubleclicked
cb_ok.TriggerEven(Clicked ! )

ControlEvent: uo l.ue entrv chosen

str_hw_code lstr_hw_code
ls_name = return_selected 0
if ls_name 'o " lhen

SELECT nhw". "class id", "hwn.'qpe-idn, ohwu. uspec-id"

INTO :lstr-hw-code.s-class-rd" :lstr-hw-code.s-t,'F-i4 :lstr-hw-code.s-spec-id
FROM'hw","hw-t5pen WHERE ( "hw-t54)e".nclas1id' = nhw".nclaslid" 

) and
( "hw-t54)e"."t)?e-idn = ohw"."qpe-id" ) and ( "hw-t1pe'.t'name"*"hw"."namen = :ls-name);

dw_3.Event ue_retriwe(str_hw_code.s_claslid,lstr_hw_code.s_type_id,lstr_hw-code.s_spec_id)
end if
ConlrolEvent: ue 2.ue entiy chose

is_hw_id = return_selected 0
cb close.TrieeerEvent(Clickedl)Copyright by Mahidol University
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