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Processor - 1ntel Cor® 2 Duo
Clock speed - 2.10 GHz
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CHAPTER 4

SYSTEM DESIGN

This chapter explains the data model and the process model of the application.

System design is the process or art of defining the architecture, components,

modules, interfaces, and data for a system to satisfy specified requirements.
41 DATA MODEL

A data model in software en ineering 1s an abstract model that describes how
data are represented and accessed. Data models formally define data elements and
relationships amongdata elements for a domain of interest. A data model explicitly

determines the structure of data or structured data.
4.1.1 Table Structure

The following are the list of tables (structured data) that assists data

representation and access.

Table name: TBLCOMPANY
Description: This table stores company details and branch details. If the PARENTID
is 0 then its company information with PARENTID having COMPANYID represents

Column name Data type W
- _

branch.

Constraint

Primary Key,
Identity(1,1)




4 Country nvarchar(50) N j
5 Phone nvarchar(50) N J
6 Mobile nvarchar(50) Y
7 Fax nvarchar(50) N
8 Email nvarchar(50) N
9 Contact nvarchar(50) Y
10 description niext Y ﬂ
11 isactive Bit N )
12 isdeleted Bit N J
13 type Bit N
14 parentid Int N A\
15 updatetime datetime N J
Table 4.1.1.1 Company Table
Table name: TBLDEPT
Description: This table stores information about departments.
S.no Column Data type Allow Constraint
name nulls?
(Y/N)
| Deptid Int N Primary Key,
Identity(},1)
2 Companyid Int N Foreign key
(TBLCOMPANY)
3 Dept code nchar(5) N
4 Name nvarchar(50) N
=

Tecormntion

nvarchar(100)




Isdeleted Bit l N '

Updatetime Datetime \ N \

Table 4.1.1.2 Department table
Table name: TBLUSER

Description: This table stores information about users.

rS.no Column Data type Allow Constraint
name null?
(Y/N)

1 Userid Int N Primary Key,
Identity(1,1)

2 Companyid Int N Foreign key
(TBLCOMPANY
)

3 Deptid Int Y Foreign key
(TBLDEPT)

4 Name nvarchar(50) N

5 Desc Ntext Y

6 Address nvarchar(200) N

7 dob datetime N

8 Phone nvarchar(50) Y

9 Email nvarchar(50) N

10 Password nvarchar(50) N J

11 Isactive Bit N

12 Isdeleted Bit N ﬂ

13 Updatetime datetime N

14 Designatio nvarcha(50) Y J~

n
15 Loginname nvarchar(50) N
14 Tvne nvarchhar(50) Y



Table 4.1.1.3 User table

Table name: TBLPROCESSTYPE

Description: This table contains information about process types.

S.no Column Data type Allow Constraint
name null?
(Y/N)
1 Processtypeid Int N Primary Key,
\ Identity(1,1)
2 Companyid Int N Foreign key
(TBLCOMPAN
Y)
3 \ Processtype ‘ Int ‘ N .
F Typedesc nvarchar(50) ‘ Y \
FS Updateby _Int ( Y \ j\
r6 Updatetime datetime \ N ]

Table 4.1.1.4 Process Type table

Table name: TBLPROCESSSTEPS

Description: This table contains information about Process type’s process steps.

Eno Column Data type Allow Constraint
name null?
(Y/N)
1 Processstepid Int N Primary Key,
\ Identity(1,1)
2 Processtypei Int N Foreign key
d (TBLPROCESST
YPE)

| Tare; on ey



(TBLCOMPANY
)

4 Stepnumber Int N

5 Steprefname nvarchar(50) N

6 Stepdesc Ntext Y

7 Planneddays Int N

8 Bufferdays Int N

9 Resptype nvarchar(50) Y

10 Respname nvarchar(50) Y

11 Stepmemo nvarchar(50) Y

12 Basestepnum Int Y

13 Basedate nvarchar(50) Y

Table 4.1.1.5 Process steps table
Table name: TBLORDERS
Description: This table contains order details.
S.no Column Data type Allow Constraint
name null?
(Y/N)

1 Ordered Int N Primary Key,
Identity(1,1)

2 Companyid Int N Foreign key
(TBLCOMPANY
)

3 order_desc ntext Y

4 Ordernum nvarchar(50) Y

5 confirm_proce Bit N

ss
6 order_status Bit N
7 Collectionnu nvarchar(50) Y




8 Articlenum nvarchar(50) Y
9 Articledesc nvarchar(50) Y
10 production_gr nvarchar(50) Y
oup
11 Stylenum nvarchar(50) Y
12 Styledesc nvarchar{50) Y
13 Supplierid nvarchar(50) Y
14 Agented nvarchar(50) Y
15 Buyerid nvarchar(50) Y
16 Orderdate datetiem Y
17 Processstartda datetime Y
te
18 Etd datetime Y
19 Eta datetime Y
20 Buyerdelivery datetime Y
21 Orderqty Int Y
22 Shippedqty Int Y
23 Agegroup nvarchar(50) Y
24 option2 nvarchar(50) Y
25 Shipment nvarchar(50) Y
Table 4.1.1.6 Orders table
Table name: TBLOREDRPROCESS

Description: This table contains information about process steps and calculated dates

on connecting process type with order.

S.no

Column

name

Data type Allow
null?

(Y/N)

Constraint

N | Prtsary K ey




d Identity(1,1)
2 Companyid Int N Foreign key
(TBLCOMPA
NY)
3 Ordered Int N | Foreign key
(TBLORDERS
)
4 Processtypeid Int N Foreign key
' (TBLPROCES
STYEPE)
5 Stepnum Int N
6 Steprefname nvarchar(50) Y
7 Stepdesc ntext Y
8 Planneddays Int Y
9 Bufferdays Int Y
10 Resptype nvarchar(50) Y
11 Respname nvarchar{50) Y
12 Basestepnnum Int Y
13 Basedate nvarchar(50) Y
14 Calcplannedd datetime Y
ate
15 Calcbufferdat datetime Y
e
16 Followupplan datetime Y
neddate
17 Followupbuff datetime Y
date
18 Remainderdat datetime Y
e
19 Closeddate datetime Y
20 Processstepid int N Foreign key

(TBLPROCES




21

Toggle

bit

22

Allow

bit

Table name: TBLFUNCTION

Table 4.1.1.7 Order Process table

Description: This table contains information about every webpage which is seen as a

function for allocating user permissions.

S.no Column Data type Allow Constraint
name null?
(Y/N)
1 Functionid int N | Primary Key,
Identity(1,1)
2 Code nvarchar(50) N
3 Name nvarchar(50) N
4 Desc ntext Y
5 Type int Y
6 url nvarchar(200) N
7 Parented int N
8 updatetime datetime N

Table 4.1.1.8 Function table




Table name: TBLFUNDET

Description: This table contains details about allocating permissions like read only,

edit/update, and delete permissions.

S.no Column Data type Allow Constraint
name null?
(Y/N)
1 functionid int N Primary Key,
Identity(1,1)
2 Code nvarchar(50) N
3 Name nvarchar(50) N
4 Desc ntext Y
5 Type int Y
6 url nvarchar(200) N
7 parentid Int N
8 updatetime Datetime N

Table 4.1.1.9 Function details table



4.2 DATA FLOW DIAGRAM

Data flow diagrams illustrate how data is processed by a system in
terms of inputs and outputs. The e-PDM application is illustrated ina precise way by
the following DataFlow diagrams Level-0 through Level-1.

Level-0 DFD

The first level DED shows the main processes within the system. Each of

these processes can be broken into further processes until we reach pseudocode.

In this e-PDM application the external entities like buyer, agent,

merchandiser, supplier are generalized as users.

Request

Order/Workflow details Order/Workflow
details

User/Company
Representative

User/Company

Representative

Figure 4.2.1 Level-0 DFD for e-PDM

This Level-0 DFD (refer to figure 4.2.1) of the e-PDM application shows
the whole system as just one process. A User or Company representative can acquire
login name and password by registering in the system. This login name and password
can be used to further setup the system. Once the setup is complete entities with real

authentication and authorization can access and modify data in the system.



Level-1 DFD e-PDM application

User,Company info User,Company info

User \

Company,User

Registration

login details

login details
User ‘/Setup info

Setup
Company id,User id process typeid
. Order data
order processing
Record

order,Processing data

/

Order ID Order Processing
data

¥

Update Process data

Order Followup

Figure 4.2.2 Level-1 DFD for e-PDM

Level-1 (refer to figure 4.2.2) shows all major high-level processes
of the system and their relation. The major processes include Setup which comprises
Branch, Department, User, and Process Setup. The data which is stored in the

datastore is used for order processing and order followup.



Level-2 DFD e-PDM application

DFD for Registration Process

This level is decomposition of processes shown in level-1. There should be a

level-2 diagram for each and every process shown in level-1.

Registration details company info

company

User > Company details

Company ID

User info

User details

T User

Login name, Password

Figure 4.2.3 Level-2 DFD for e-PDM

Level-2 DFD for registration process of the e-PDM application (refer
to figure 4.2.3) shows entity user involved in two processes namely company details
registration and user details registration. The information that is output is stored in

two data stores company and user data store.



Level-2 DFD for Setup

. Branch details
Setup details

Company
User
Branch 1D
+ Department details
Department
Department
Department 1D
User details

N T User

User |D,Company ID

Process setup details

Process setup

Process Type

Figure 4.2.4 Level-2 DFD for e-PDM

Process Type,steps

Level-2 DFD for setup (refer to figure 4.2.4) involves entity user setting up

the branch, department, and user details registration. The completion of this initial

setup will lead to process setup. The output data of each of these processes are stored

in data stores branch, department, user, process type and process steps.



DFD for Order Processing

Order data,Process Type

Order details

User

Order Creation
d : Order Datastore

Order data Order ID

Connect Process
Type

Order Process data

Order Process Data

/

Order Process
Process Type Data Data/Calculated

M m~

Calculate Dates

Figure 4.2.5 Level-2 DFD for «-PDM

Level-2 DED for Order Processing (refer to figure 4.2.5) involves
processes like order creation, order processing, calculate dates. Each of these
processes uses the data stores in previous DFD’s (refer to figure 4.2.4). The data that

is output by the process are stored in data stores order and order process data store.



4.3 INPUT AND OUTPUT DESIGN

INPUT DESIGN

Input design is the process of correcting a user-oriented description of the
inputs to a computer based one. Inaccﬁrate data is one of the most common causes of
data processing errors.

In e-PDM input design has been done in a manner such a way that even a
naive user can interact with the application easily. Any error or mishap is properly
portrayed to the user with an appropriate error or warning message.

Input screens of the e-PDM application are shown in the Appendix
(A.1,A4,A.5,A.6,A.7).

PROCESS DESIGN

The software process can be identified as a collection of patterns that define
a set of activities, actions, work tasks, work products, and related behaviors required
to develop computer software. A process provides a method for describe an
important characteristic of the software process. By combining patterns, the process
that meets the need can be constructed.

The major process involved in this project is connecting an order with a
process type which eventually leads to order followup. This data forms the basic

platform to for further processes in the application.

OUTPUT DESIGN

An application is successful only when it provides the desired output to the
user. In e-PDM the output is promptly displayed in a grid view which allows for
editing and updating functionality based on the user rights. Grid view which displays
data in rows and columns format is flexible control for displaying when the amount of
data to handle is large.

The followup screen (refer to screen shot A.8) provides search options
depending on the checkbox being checked. The output data is displayed in a grid
view. OQutput screens in the e-PDM application are shown in appendix (A.2, A.6, A,8)



CHAPTER 5

SYSTEM IMPLEMENTATION

This chapter explains about how the implementation process of SDLC
(Software Development Life Cycle) of the e-PDM application is carried out.
Implementation converts a design into a complete information system. This includes
acquiring and installing systems environment; Creating and testing databases;
preparing test case procedures; Preparing coding, test files, compiling and refining
programs. Coding is done in this stage using an apt frame work and programming
language, which would solve the problem in a best way. Once the design is coded into
a working application, it has to be verified, validated and tested in detail. The tested

product if successful is deployed in the user environment.

5,1 Implementation Environment

After the design document is completed it is decided to implement the
application using .NET framework. ASP NET allows programmers to build dynamic
web applications and implement Web Services. The code behind is implemented
using C#NET which is robust and assists in implementing NET framework
components. Layered approach is followed here wherein presentation, business logic
and data access are separated. This brings many advantages, including cleaner code,

increased maintainability and the ability to spread our application's load over multiple

SETvers.
The processes involved in 3-tier architecture are:
1. The Presentation layer asks the BLL (Business Logic Layer) for some object.

2. The BLL may perform some validation and forwards the request to the DAL(Data

Access Layer).



4. When the record is found, it is returned from the database to the DAL.

5. The DAL wraps the database data in a custom object (in our case we use Type
Dataset) and retumns it to the BLL.

6. Finally, the BLL returns the object to the Presentation layer, where it could be

displayed on a web "'15age for example.

SQL SERVER 2005 is opted to deploy the e-PDM database since ASP.NET
2.0 goes well with the SQL SERVER 2005. Stored Procedures are used for data
access in the e-PDM application. All insert, update, delete and select are carried out

using stored procedures.

AJAXCONTROLTOOLKIT 2.0 a third party component is installed to
implement AJAX features in the application. AJAX technology controls unnecessary
postbacks which controls flickering effects in webpages and supports in design of the

web application.

Web Services

Web services are application components
Web services communicate using open protocols
Web services are self-contained and self-describing

v

v

v

v Web services can be discovered using UDDI

v Web services can be used by other applications
v

XML is the basis for Web services

Web service can be used in .NET framework by including the .asmx file into
our website. This file contains a [WebMethod] part. We can write our own custom
methods inside this part to implement web services. The data is sent out as XML
data(unstructured data) which can be manipulated in the presentation layer to display
aptly to the user. Web services can be implemented by inberiting the following

namespace: [System.Web.Script.Services.ScriptService].



CHAPTER 6
TESTING

Software testing is any activity aimed at evaluating an attribute or capability
of a program or system and determining that it meets its required results. It 1s an
investigation conducted to provide stakeholders with information about the quality of
the product or service under test. Test techniques include, but are not limited to, the
process of executing a program or application with the intent of finding software

bugs.

Software testing can also be stated as the process of validating and verifying that a
software program/application/product:

1. meets the business and technical requirements that guided its design and
development;
2. works as expected; and

3. can be implemented with the same characteristics.

In software testing, Verification and Validation is the process of checking
that a software system meets specifications and that it fulfills its intended purpose.

6.1 VERIFICATION

According to Capability Maturity Model (CMM), “Verification is the process
of evaluating software to determine whether the products of a given development

phase satisfy the conditions imposed at the start of that phase™.
6.1.1 Verification Phases
Requirements Analysis Phase

In the Requirements analysis phase, the requirements of the proposed system

a4 et N T o~ DIWAA Ertimstnial



requirements were collected by interviewing a merchandiser in a garment

manufacturing company in Perundurai and system requirements through internet.
System Design

As a part of system design, Software Requirements Document (SRS) was
prepared before entering the development phase. The requirements were found to be
consistent and feasible before development. The SRS serves as a blueprint to further

development.
Architecture Design

Architecture design includes programming standard followed and design of
database. In e-PDM, 3-tier layered approach is followed and database is normalized
to 3-Normal form. This phase of design is referred to as high-level design.

Modaule Design

Module design can also be referred to as low-level design. The designed
system is broken up into smaller units or modules and each of them is explained so

that the programmer can start coding directly.

In e-PDM the following modules were identified:

Registration
Process Setup
Order Creation

Order Processing

NN NI

Order Follow up



6.2 VALIDATION

According to Capability Maturity Model (CMM), The process of evaluating
software during or at the end of the development process to determine whether it

satisfies specified requirements”.

6.2.1 Validation Phases
Unit Testing

Unit testing is a software development process in which the smallest testable
parts of an application, called units, are individually and independently scrutinized for
proper operation. Unit testing is often automated but it can also be done manually. A

unit is the smallest testable part of an application.

In e-PDM, each web form is tested separately as a unit. The tracing and
debugging feature of ASP.NET allows us to follow a page’s execution path, display
diagnostic information at run time, and debug our application. The following classes

in .NET provide us the feature of tracing and debugging:

v System.Web.TraceContext class
v System.Diagnostics. Trace and System.Diagnostics.Debug classes

Integration Testing

Once all of the units in a program have been found to be working in the most
efficient and error-free manner possible, larger components of the program can be

evaluated by means of integration testing.

In e-PDM, top-down integration testing is followed. Modules were linked to

. ® R, B . S Rat: [P A S



system. The process is continued from page level to module level and finally to

system level. In the final stage the whole system is taken together and tested for

integration. In e-PDM it is tested whether the data flow through the interfaces (BLL

and DAL) is consistent and data from database is also consistent.



CHAPTER 7

CONCLUSION

This chapter explains of the merits and demerits of the e-PDM application and ends

with a conclusion.

e-PDM application software is designed to create a generalized work flow

system with user rights included. This application provides security privileges in

order to avoid unanthorized access of the system. This application maintains history

of data and can be imported to an Excel file. e-PDM application can be used in

Garment manufacturing units to effectively track workflow as it is an industry based

on 60-90 days cycle. This brings buyer and the supplier closer leading to enhanced

production and clear view of everyday tasks.

7.1 MERITS OF THE APPLICATION

<

<

IR NI NN

Simple and easy to use User Interface (UD).

Grouping, User rights, authentication and authorization.

Layered architecture so application can be distributed across multiple
server locations.

Web Service methods provide easy and speedy data access from
literally remote locations.

XML data transfer allows fast moving of data.

AJAX features helps to decrease load of the server.

Enhancements can be added easily.

Understandability and maintainability since 3-tier.

Changes to database are easy retaining the presentation.



7.2 LIMITATIONS OF THE APPLICATION

v Security is an issue since data is not stored in an encrypted format.
v Chance for SQL injection.
v Not too many members can login at one time since load of server can

cause server to hang.

7.3 FUTURE ENHANCEMENTS

The e-PDM application would be made to implement Web services
component so that online payment services can be included more securely. Any
organization who would wish to implement any of the services of the e-PDM

application software can do it with the availability of Web services component.

Payment calculation on every orders including Euro and Dollar conversions
would be implemented. More provisions for entering order details would be
included.



APPENDIX

SAMPLE SCREENS

A.1 COMPANY AND USER REGISTRATION:
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A.2 REGISTRATION MESSAGE :
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A.4 BRANCH REGISTRATION:
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A.5 DEPARTMENT REGISTRATION :
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A.6 PROCESS SETUP:




A.7 ORDER PROCESSING:
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