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ABSTRACT

The project is to analyze and design the new system for office supply inventory
system of Thitaram Consultant Company Limited. The company would like to develop
the inventory control system to cope with the business’s growing and support effective
information report. This project concerns only the inventory division which the
company tries it as a project pilot for a computerized system.

The existing system is manually processed. It is time consuming and the
information is inaccurate, not up-to-date and difficult to update or retrieve the data. The
proposed system is designed to solve these disadvantages by using a computerized
system. It can reduce a lot of processing time and has better inventory control. The
system is designed to have user friendly interface screen by using the Microsoft Access
2000. The computerized system may spend high cost at the beginning but it can reduce
other costs such as human resources because of less processing time. The new system
can payback within one and a half years. The company implements the new system by
running both existing and new systems parallel.

The proposed system provides better performance for inventory division. It
provides effective report to be important information in decision making for the
management team. The company plans to implement new technology of computerized
system to other divisions of the company and then integrate them into total company

system.
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I. INTRODUCTION

1.1 Background of the Project

The report is done under the requirement of the CIS program in CS 6998, System
Development Project subject. The report will analyze the existing system, study

problems, define user requirements, and design the new system for the organization.

The report is concerned about replacing the manual system with a computerized
system of inventory system for Thitaram Consultant Co., Ltd. (TRC). TRC was
established in 1993 as a small sized company, which provides employment services or
may be called a subcontractor. TRC provides human resources for working at a
customer’s company and also manage those human resources for good performance in
working. TRC have more than 40 customers in many areas of work such as production,
depot, sales, and delivery; so TRC has various types of office supplies for supporting a
customer’s work. Office supplies is a major inventory, which TRC has to control.
Inventory cost also is a major cost in operation. TRC always expand the branch and size
of organization so the inventory information is necessary in decision-making and plan.

Today information processing with a manual system is insufficient and the use of
a computerized system is increasing everyday. The computerized system will enable a
company to obtain reliable, accurate, and timely information for effective management
and competent planning. The computerized system also prepares several reports, -

reduces the delay in document preparing and spends minimum processing time.



1.2 Objectives of the Project

The objectives of the project on the office supplies inventory system of TRC are

as follows:

(M

@

3)

(4)

&)

(6)

(M

To develop a computerized system to process the information to be more
useful and proper for management.

To reduce transaction processing time in access, retrieval, and updating the
information

To rearrange the inventory type record

To keep records of the distributed inventory to each branch

To allocate the cost of inventory to each branch

To prepare purchasing by checking stock available with minimum reserve
unit

To improve the document flow

1.3 Scope of the Project

The project covers major areas of TRC’s office supplies inventory system as

follows:
M
(2)

(3)
“)
()

Information of supplier, customer, and staff

Report generated by the inventory control system to support user and
management team

Inventory management and movement control

Cost controlling

Transaction processing time



1.4 Project Plan

The project plan can be defined as follows:

(1) Feasibility study

(2)
(b)

Define the objectives and scope

Identify the problems of the existing system

(2) Analysis of existing system

(@
(b)
(©)
(d)
(e)
®

Review existing documents

Review the procedures

Review the interaction between departments
Develop a context diagram

Develop data flow diagram

Define users requirement

(3) Design the proposed system

@
(b)
(©)
(d)
(e)

Develop a context diagram
Develop data flow diagram
Develop data dictionary

Design the process specification

Design input form and output report

(4) Identify system requirements

(2)
(b)

Identify hardware requirements

Identify sofiware requirements

(5) Cost and benefit analysis of the proposed system

(6) Implementation
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II. EXISTING SYSTEM

2.1 Background of the Company

TRC is a service company, which provides employees, and manages them to have
good performances and respect the regulations for the customer. TRC is divided into 2
main departments, which are Financial department and Operation department. Both are

under the control of the Managing Director as shown in organization chart in Figure 2.1.

(1) Financial Department
(a) Accounting Division
This division has its main responsibility to control the company
cash flow and all expenditures. The division records and clarifies the
cash inflow and cash outflow and have to prepare reports. The division
prepares the financial and accounting report. The division also has to
make the fund raising, reserving, and utilizing the capital.
(b) Inventory Division
This division has its main responsibility to maintain a suitable
inventory to be available. The division has to control the stock
available to be of minimum level but has to be available for the request
in order to save minimum inventory cost. This division also performs
the purchasing duty. The division has to contact the supplier, search
and select the appropriate supplier, and issue purchasing orders.
(2) Operation Department
(a) Payroll Division
This division has its main responsibility to prepare payrolls for

the employees. The division calculates salary, incentive, income tax,



(b)

and social security for the employees and also prepares the invoice

with detailed attachment for billing to customer.

Personnel Division

This division has its main responsibility to manage the
employees. The division performs recruitment, orientation, controlling
leave rate, and maintain the employee volume at customer’s request.
This division also solves the personnel problem for the customer. The
staffs in this division are called Branch Staff They work at the
customer’s company to control the employee and they go to head office
to provide payroll information to payroll department once a month or

twice a month. It depends on the period of payroll payment.



UOISIAL(]

JouuosIDg

‘Jey) uoneziueSi() [z 2InJiy

UOISIAIT

[loised

wowedsq uonerad(

uoISINQ

A101U9AU]

UOISIAIT

Sununoooy

Juswieda(] [RIOURUI]

J0100.11(] SurSeuRA

Py *0)) JUB)NSUO)) WBILIIY ],




2.2 Existing Business Functions

The existing manual system will be described by starting from employee request.
When the new customer starts the contract with TRC, branch staff will prepare the
internal document called inventory requested form and send it to Inventory Division.
The Inventory Division has to check remaining stock. If there is available stock level,
Inventory Division will prepare requested supplied inventory attached with details of
delivery items and send them to branch staff. The Inventory Division has to record the

stock out in stock card.

If there is not enough stock available for requested form, Inventory Division has to
check the quantity needed to be reordered to maintain the stock level. Inventory
Division will contact supplier for product information and prepare purchasing order to
be approved and sent to supplier for reordering inventory. When supplier sends the
ordered goods, the Inventory Division has to check the invoice with purchasing order
and check physical quantity of goods with the invoice. The Inventory Division will sign
in delivery invoice, record stock in, and update the stock available. The delivery invoice
will be sent to Accounting Division for approving and issuing of cheque to supplier
according to each credit term. Managing Director must approve every payment.
Accounting Division has to prepare payment report to Managing Director at the end of
each month.

2.3 Current Problems and Areas for Improvement

The current problems and areas for improvement of existing system can be
described as follows:

(1) It spends too much time in retrieving the old data.



@

@)

4)

)

©®

(M

@®)

When staff who has responsibility in inventory keeping takes leave or on
holiday, it is difficult to find the stock and inventory information.

Updating the stock available needs a lot of time because there are many
types of inventory items.

When the business is growing and more branches expand, the inventory
division can not support branch in a good way. It causes opportunity loss to
the business.

No control for request and delivery process.

The inventory information is not reliable and accurate.

There is not enough inventory information for management to plan and make
decisions.

Because computer becomes necessary tools for today, the organization has to

update operation and take advantage from them.
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1. PROPOSED SYSTEM

3.1 User Requirements

The user requirements for the proposed system are the following:

)
@
G)
)

)

(6

)
®

Using less time to update the information and generate the report
Using less time to retrieve supplier information

The system should be able to allocate the cost to each branch
Inventory status reports can be shown on the screen and be printed out
accurately

The system should provide the reports which have to be presented to
management team for planning and decision making

The system should generate the shortage list of items

The system should be accessed by multiple users at the same time

The system should be easy to study and use

3.2 System Design

The designing of a new system is to meet the objectives of the project, which is to
solve the system disadvantage and satisfy user’s requirements. This computerized
system is developed to improve the work performance and system control and also
provide efficient information to management team for planning and making decisions.

The context diagram and the logical data flow diagram (DFD) are used as a tool
for both structure analysis and system design. Figure 3.1 represents the context diagram
of the new system. It shows the broadened view of the new inventory control system.
Figure 3.2 shows data flow diagram in level 0. The data flow diagram in level 1 of

process 1.0 is shown in Figure 3.3. The data flow diagram in level 1 of process 3.0, 4.0,

6.0, and 7.0 are shown in Figures 3.4, 3.5, 3.6, and 3.7 respectively.

12
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The proposed system can be divided into 8 processes as follows:

Process 1.0: Receive Requested Form

When requested form is received from the employee, this process will validate the
requested form and record it in the requested data file to be information for process 3.0.
Then the recorded requested form is sent to check the stock from the stock data file. If
the stock is available, the process will approve the requested form and sent the form to
be documented for the process 2.0. If the stock is short, the form will be sent to be
document for the process 5.0.

Process 2.0: Prepare Requested Supplies

This process will use the approved requested form to prepare requested supplies
and send to process 3.0.

Process 3.0: Stock Out

When the process receives requested supplies, it will update the stock out to stock
data file. Then the process retrieves the data from requested data file and stock data file
to cross check and prepare the delivery note. The process will record delivery data in the
delivery data file and then print the delivery note and approve it. After approving the
delivery note, the process will send requested supplies with the delivery note to the
employee. After the employee sends back the signed delivery note, the process will
receive the signed delivery note which is called acceptance note and record the accepted
requested data into the requested data

Process 4.0: Receive Return Supply

When there is return supply from the employee, the process will validate the
return note which attaches it to the return supply. Then the process check the return
supply that it still is in complete condition and record return supply data in to the stock

data file.

13



Process 5.0: Prepare Purchase Proposal

When the stock shortage is received from the process 1.0, the process will retrieve
the stock data from the data file for printing the purchase proposal to send to the
purchasing department. The purchase proposal contains the minimum stock request
level

Process 6.0: Receive Invoice and Goods

When the supplier sends invoice and goods, the process will check the invoice
with the purchase order report which is sent from the purchasing department. After
checked invoice is correct, the process will check the received goods. After the invoice
and received goods are correct, the process signs the acceptance invoice and sends to
the process 7.0, accounting department, and supplier.

Process 7.0: Stock In

The process uses acceptance invoice from the process 6.0 to update stock into the
stock data file, record supplier data into supplier data file for filing, and record received
stock for cross checking with the purchase proposal data.

Process 8.0: Generate Report

The process retrieves the stock data from the stock data file to generate inventory
report to the management team. The inventory report includes stock in, stock out, and

stock movement report in many points of view.

14
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3.3 Hardware and Software Requirements

The following are the hardware and software requirement for the proposed system.
3.3.1 Hardware Requirements
(1) Personal Computer (2 sets)
- Pentium II1 450 MHz
- 64 MB SDRAM
- (3.5”) 1.44 MB-diskette drive
- Hard disk 6.4 GB
- 14” SVGA monitor
- 40X CD-ROM
- Keyboard
- Mouse
(2) Network Interface Cards
(3) Hub 5 Ports
(4) Unshielded Twisted Pair Cable
(5) Inkjet Printer (1 set)
- HP DeskJet 610C Print Speed 3 pages per minute.
(6) UPS 30 minutes (1 set)
3.3.2 Software Requirements

(1) Microsoft Windows 98

22
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3.4 Security and Control

The inventory information is important to many sections. Reliable information

must always be available to users when they need. The followings security and controls

should be covered by the computerized system.

(D

@)

3)

“4)
)
©)
(7
®)

There must be password and user ID for log in and they are assigned only to
authorized users.

Each user ID and password should have different levels of authorization to
access the information in the system.

There must be back up diskettes for data and programs to prevent the
damage of hard disk.

The used report must be sorted and kept in file.

The unused reports must be kept in sorted boxes for destruction.

Data must be input on the day of transaction.

The UPS is used to prevent electric failure.

The report must be produced upon the request of management schedule.

3.5 Systems Cost Evaluation and Comparison

3.5.1 Cost Analysis

The cost consideration of the system concerns three parts which are development

cost, investment cost, and annual operating cost. The following is the cost of existing

manual system.

Annual operating cost:

(1)

Salary
- One supervisor (@18,000 Baht) 216,000 Baht/year
- Two staffs (@8,000 Baht) 192,000 Baht/year
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Total cost for salary
Or
(2) Operation cost (@33,000 Baht)
(3) Utility (@20,000 Baht)

Total annual operating cost

The following is the estimated cost of proposed system.

Investment Cost
(1) Hardware

- Personal Computer 2 sets
- Network Interface Cards
- HUB 5 ports
- UTP cable 50 metres
- Printer HP DeskJet 610C
- UPS

Total hardware cost

(2) Software

- Microsoft Windows 98

Development Cost
- Programmer salary
(@15,000Baht/month for 3 months)
- User training cost

Total development cost

Annual Operating Cost
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34,000 Baht/month
408,000 Baht/year
396,000 Baht/year
240,000 Baht/year

1,044,000 Baht/year

72,000 Baht
856 Baht
4,250 Baht
900 Baht
4,290 Baht
4,543 Baht

86,839 Baht

10,197 Baht

45,000 Baht
3,000 Baht

48,000 Baht



(1) Salary

- One supervisor (@18,000 Baht) 216,000 Baht/year
- One staffs (@8,000 Baht) 96,000 Baht/year
Total cost for salary 26,000 Baht/month
Or 312,000 Baht/year
(2) Operation cost (@30,000 Baht) 360,000 Baht/year
(3) Utility (@23,000 Baht) 276,000 Baht/year
(4) Maintenance cost (@4,000 Baht) 48,000 Baht/year
Total annual operating cost 996,000 Baht/year

Table 3.1 represents cost of existing system and cost of proposed system.
3.5.2 Benefit Analysis

The benefit of the proposed system over the existing system can be classified into
two categories: tangible benefits and intangible benefits.
Tangible benefits

Tangible benefits can be determined by cost reduction of the proposed system as

follows:
- Saving of staffs salary 96,000 Baht/year
Because proposed system can reduce staff from 2 to 1 staff.
- Saving of operation cost 36,000 Baht/year
Total saving 132,000 Baht/year
Intangible benefits

Intangible benefits can be classified as follows:
(1) Provide better and faster information for management in decision making

(2) Improve operation of inventory system to be efficient and effective
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(3) Provide accurate, timely, and up to date information

(4) Less human error

(5) Increase more productivity of inventory system

(6) Provide better management and control of inventory system
(7) Provide reports in many points of view for management

3.5.3 Payback Period

The payback period method is the way to determine the length of time of
operation that the proposed system takes for gaining the benefit to pay back the cost of
development before the business begins to be profitable. The business uses this payback
period method to get information for assessing in investment of proposed system. The

payback period formula is as shown below:

P = I/1-TR
Where P =  Payback period (year)
I = Investment cost
T = Tax
R = Annual saving realized by investment

The payback period of the proposed system can be calculated as follows:

I = 145036
R = 132,000
P = I/0-T)R

= 145,036/(1 -0.3) 132,000
= 1.57 years

Net Present Value
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Net present value is a cash discount approach based on present value of cash. The
net present value formula is shown as follows:
NPV= R/(1+K)'+.. +R/(I+K)" -1

Where NPV = Net present value

I = Investment

R = Annual saving realized by investment
K = Interest rate

N = Number of years saving available

Net present value of the proposed system can be calculated as follows:

I = 145,036
R = 132,000
K = 12%

N = 5 years

NPV = 132,000+ 132,000 + 132,000 + 132,000 + 132,000 — 145,036
(140.12)! (1+0.12)* (1+0.12)* (1+0.12)* (1+0.12)

= 117,857.14 + 105,229.59 + 93,954.99 + 83,888.39 +
74,900.34 — 145,036

= 475,830.45 — 145,036

330,794.45

If NPV is more than zero, project should be accepted. If NPV is less than zero,
project should be rejected. After the net present value calculation, it is positive that is

330,794.45 Baht. So the project should be accepted.
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3.5.4 Economic Order Quantity

Inventories are idle goods and are waiting to be distributed. Company holds
inventory in order to fill a request placed by employee. Company has expenses
concerned with financing and maintaining inventory. The maintaining cost of some
large quantity products can run to large amounts of money. Inventory division has to
answer these two questions which is how much should be ordered and when should the
inventory for the item be reordered to maintain the appropriate inventory cost. The
Economic Order Quantity (EOQ) Model is applicable to calculate the appropriate
answer to those two questions: how-much-to-order and when-to-order. The EOQ

formula is shown as follows:

\ 2DC./Cy

Q* =
Where Q* = Economic order quantity

D = Annual demand
Co = Ordering cost
Cn =  Holding cost

And
T = 240Q*/D

Where T* = Optimal cycle time to order
Q* = Economic order quantity
D =

Annual demand

Three supply types will be the-example to show the calculation. The economic
order quantity and time to order can be calculated as follows:

Employee card;

D

106,800

C = 2922
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G = 0.18

Q* = ﬁ(106,800)(29.22)/0.18
= 5,888

T* = 240(5,888)/106,800
= 14 days

Time card;

D = 164,400

C = 2922

C, = 009

Q* = ﬁ(164,400)(29.22)/0.09
= 10,332

T = 240(10,332)/164,400
= 15 days

A4 Paper;

D = 600

Co sl 13.33

Ch = 6.18

Q* = \/2(600)(13.33)/0.18
= 39

T* = 240(39)/600
= 16 days
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Table 3.3.

Cost of Employee Card at Different Order Quantity.

Order Quantity Annual Demand |Ordering Cost | Holding Cost | Total Cost
®) (Co) (Ch) (TO)
4,000 106,800 780.17 360.00 1,140.17
5,000 106,800 624.14 450.00 1,074.14
6,000 106,800 520.12 540.00 1,060.12
7,000 106,800 445 81 630.00 1,075.81
8,000 106,800 390.09 720.00 1,110.09
9,000 106,800 346.74 810.00 1,156.74
Table 3.4. Cost of Time Card at Different Order Quantity.
Order Quantit Annual Demand |Ordering Cost | Holding Cost | Total Cost
1o (Co) (Ch) (TC)
5,000 164,400 960.75 225.00 1,185.75
8,000 164,400 600.47 360.00 960.47
11,000 164,400 436.71 495.00 931.71
14,000 164,400 34313 630.00 973.13
17,000 164,400 282.57 765.00 1,047.57
20,000 164,400 240.19 900.00 1,140.19
Table 3.5. Cost of Paper Size A4 at Different Order Quantity.
Order Quantit Annual Demand |Ordering Cost | Holding Cost | Total Cost
) (Co) (Chy (TO)
20 600 399.90 106.80 506.70
40 600 199.95 213.60 413.55
60 600 133.30 320.40 453.70
80 600 99.98 427.20 527.18
100 600 79.98 534.00 613.98
120 600 66.65 640.80 707 .45
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IV. PROJECT IMPLEMENTATION

4.1 Overview of Project Implementation

Project implementation is the step to determine that the proposed system is
operational and allow staff to try to use the new system. The process is replacing the
manual system with installation of computerized system. In the beginning, the process
allows staff to work on both the old system and the new system parallel until staff is

familiar with the new system.
4.2 Stage of Implementation

Project implementation has five stages which are programming, testing,
installation, training, and documentation.
4.2.1 Programming

Microsoft Access is used to develop the interface screen and database
management. This stage uses normalization to reduce the complex user views and data
stores.
4.2.2 Testing

This stage concerns the executing of the new program to find any errors before the
program is actually used. Both programmer and user have to test together by assuming
all possible situations that might happen.
4.2.3 Installation

The system consultant has a list of required conditions such as space requirement,
air condition, and specification of electrical wire. The site should be prepared before the
equipment arrives.

4.2.4 Training
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This stage is to train users to interact with the computerized system. The training
is an important part of implementation. The users needs to be able to run the system
themselves and solve common problems.

4.2.5 Documentation

Documentation is a guideline for users. It presents the step to operate the system
and includes interface screen to be easier in processing. It also includes the data
dictionary.

4.3 Results of Implementation

During the beginning of the test, users are not familiar with the new computerized
system because they do not have experience with computers. Sometimes, users are
against the new system. The system consultant has to take care and train users closely.
Some calculation does not work but the error has been fixed and tested many times.
Users feel more satisfactory about the new system later because they are familiar and
recognize the benefit of the new system. The result of final test reaches a satisfactory

level of implementation.
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V. CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusions

As the business of Thitaram Consultant Company Limited is growing rapidly, the
existing manual system can not work efficiently with the increasing work. There are
several problems of the existing manual system. The main problems are inconsistency
in information, time-consuming, inability to provide efficiency information, so
management has not enough information in decision making. A computerized system
has been designed to solve the problems. It is initially installed for inventory control
system.

The proposed system is to design and implement the inventory control system.
The data flow diagrams are used to design the information flow of business functions. It
provides several benefits such as provide up to date and accurate information, increase
efficiency in inventory control and reduce time in processing. The project also
calculates the cost and benefit analysis to compare costs of proposed system and
existing system. It shows the cost of proposed system is higher than existing system in
the first year but it can payback within one and a half years which is reasonable and
should be accepted. The project also applies the EOQ concept to inventory system. It
saves cost of holding and ordering inventory and calculates the appropriate quantity and
time to reorder.

The new system is designed to have better performance and satisfy user’s
requirements at a reasonable cost. The new system can support growing of business and

can provide efficient information to management.

5.2 Degree of Achievement of the Proposed System Compared with the Existing

System
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Table 5.1 shows the time spent on each process of the proposed system compared
with the existing system. It shows that each process of the proposed system spends less
time than each process of the existing which has to pass many manual work steps. This
can be explained as that the proposed system is more efficient and effective than the

existing system.

Table 5.1.  Degree of Achievement between the Proposed System and the Existing

System.

Process Existing System Proposed System
Receive Requested Form 20 mins. 10 mins.
Prepare Requested Supplies 40 mins. 30 mins
Stock Out 45 mins. 20 mins.
Receive Return Supply - 5 mins.
Prepare Purchase Proposal 15 mins. 5 mins.
Issue Purchase Order for Approval 10 mins. -
Receive Invoice and Goods 10 mins. 10 mins.
Stock In 35 mins. 15 mins.
Issue Cheque 5 mins. -
Generate Report - 15 mins.

Total 3 hrs. 1 hrs.50 mins.

5.3 Recommendations

The proposed system is only applied to the inventory division. The company has
to study the computerized system and adjust the system to be more suitable. The
company has planned to expand the computerized system to other divisions such as
accounting division and personnel division. The company has to train and introduce the
users to be familiar with the systems and then integrate them together. It will be able to
support effective information for management in forecasting and decision making.

The company should apply more new technology such as client-server and website

to have better performance. The company can connect with the customer and supplier
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via the Internet. The company should use more benefits of user ID and password to

assign different authorizations which can access to each module.
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APPENDIX A

DATA DICTIONARY



Acceptance-Invoice

DATA DICTIONARY

Data Flow

Location: Context Diagram ( CONTEXT )

Source: Inventory System ( Process )
Dest: Supplier ( Source/Sink )
Source: Inventory System ( Process )

Dest: Accounting ( Source/Sink )

Inventory System ( 0)

Source: Receive Invoice and Goods ( Process )
Dest: Supplier ( Source/Sink )

Source: Receive Invoice and Goods ( Process )
Dest: Accounting ( Source/Sink )

Source: Receive Invoice and Goods ( Process)

Dest: Stock In ( Process )

Receive Invoice and Goods ( 6)

Source: Sign Acceptance Invoice ( Process )
Dest: Supplier ( Source/Sink )

Source: Sign Acceptance Invoice ( Process )
Dest: Accounting ( Source/Sink )

Source: Sign Acceptance Invoice ( Process)

Stock In (7)

Dest: Update Stock In ( Process )
Source: Update Stock In ( Process )

Dest: Record Supplier Data ( Process )
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Acceptance-Note Data Flow
Location: Stock Out (3 )
Source: Receive Acceptance Note ( Process )
Dest: Record Acceptance Data ( Process )
Accepted-Requested-Data Data Flow
Location: Stock Out (3 )
Source: Record Acceptance Data ( Process )
Dest: Requested Data ( File)
Inventory System ( 0)
Source: Stock Out ( Process )

Dest: Requested Data ( File)

Accounting Source/Sink
Description:  Accounting is accounting division who has responsibility in
payment to supplier.
Location: Context Diagram ( CONTEXT )
Input Flows: Acceptance-Invoice
Inventory System ( 0 )
Input Flows: Acceptance-Invoice
Receive Invoice and Goods ( 6 )

Input Flows: Acceptance-Invoice

Approved-Delivery-Note-and-Requested-Supplies Data Flow

Location: Context Diagram ( CONTEXT )

44



Source: Inventory System ( Process )
Dest: Employee ( Source/Sink )
Stock Out (3)
Source: Prepare Delivery Note ( Process )
Dest: Employee ( Source/Sink )
Inventory System ( 0)
Source: Stock Out ( Process )

Dest: Employee ( Source/Sink )

Approved-Requested-Form Data Flow
Location: Inventory System ( 0 )
Source: Receive Requested Form ( Process )
Dest: Prepare Requested Supplies ( Process )
Receive Requested Form (1)

Source: Approve Requested Form ( Process )

Balance Quantity Data Element

Location: File --> Stock Data

Branch ID Data Element

Location: File --> Requested Data

Checked-Invoice Data Flow
Location: Receive Invoice and Goods ( 6)

Source: Check Invoice with Purchase Order ( Process )
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Dest: Check Received Goods ( Process )

Checked-Invoice-and-Goods Data Flow
Location: Receive Invoice and Goods ( 6)
Source: Check Received Goods ( Process )

Dest: Sign Acceptance Invoice ( Process )

Checked-Return-Supply-and-Note Data Flow
Location: Receive Return Supply (4 )
Source: Check Return Supply ( Process )

Dest: Record Return Supply ( Process )

Dept ID Data Element
Location: File --> Requested Data
Employee Source/Sink
Description: . Employee is employee of TRC company in any department.
Location: Inventory System (0)
Input Flows:  Approved-Delivery-Note-and-Requested-Supplies
Output Flows: Signed-Delivery-Note
Requested-Form
Return-Supply-with-Return-Note
Stock Out (3)
Input Flows:  Approved-Delivery-Note-and-Requested-Supplies
Output Flows: Signed-Delivery-Note

Context Diagram ( CONTEXT )

46



Input Flows:  Approved-Delivery-Note-and-Requested-Supplies
Output Flows: Signed-Delivery-Note
Requested-Form

Return-Supply-with-Return-Note

Employee ID Data Element

Location: File --> Requested Data

Inventory-Report Data Flow
Location: Inventory System ( 0 )
Source: Generate Report ( Process )
Dest: Management ( Source/Sink )
Context Diagram ( CONTEXT )
Source: Inventory System ( Process )

Dest: Management ( Source/Sink )

Invoice-and-Goods Data Flow
Location: Context Diagram ( CONTEXT )

Source: Supplier ( Source/Sink )

Dest: Inventory System ( Process )
Inventory System ( 0 )

Source: Supplier ( Source/Sink )

Dest: Receive Invoice and Goods ( Process )

Receive Invoice and Goods ( 6 )

Source: Supplier ( Source/Sink )
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Dest: Check Invoice with Purchase Order ( Process )

Invoice Date Data Element

Location: File --> Stock Data

Invoice No Data Element

Location: File --> Stock Data

Management Source/Sink
Description: Management is employees in management level.
Location: Inventory System ( 0 )

Input Flows: Inventory-Report
Context Diagram ( CONTEXT )

Input Flows: Inventory-Report

Purchase-Order-Report Data Flow
Location: Context Diagram ( CONTEXT )

Source: Purchasing ( Source/Sink )

Dest: Inventory System ( Process )
Inventory System ( 0 )

Source: Purchasing ( Source/Sink )

Dest: Receive Invoice and Goods ( Process )
Receive Invoice and Goods (6 )

Dest: Check Invoice with Purchase Order ( Process )
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Purchase-Proposal Data Flow
Location: Context Diagram ( CONTEXT )
Source: Inventory System ( Process )
Dest: Purchasing ( Source/Sink )
Inventory System (0 )
Source: Prepare Purchase Proposal ( Process )

Dest: Purchasing ( Source/Sink )

Purchase Unit Price Data Element

Location: File --> Stock Data

Purchasing Source/Sink
Description: Purchasing is purchasing department who selects the suppliers and
contact with them
Location:  Context Diagram ( CONTEXT )
Input Flows:  Purchase-Proposal
Output Flows: Purchase-Order-Report
Inventory System ( 0)
Input Flows: Purchase-Proposal

Output Flows: Purchase-Order-Report

Quantity In Data Element

Location: File --> Stock Data

Quantity Out Data Element
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Location: File --> Stock Data

Quantity Return Data Element

Location: File --> Stock Data

Recorded-Requested-Form Data Flow
Location: Receive Requested Form (1)
Source: Record Requested Form ( Process )

Dest: Check Stock ( Process )

Request Date Data Element
Location: File --> Requested Data

File --> Stock Data

Request No Data Element
Location: File --> Requested Data

File --> Stock Data

Request Quantity Data Element

Location: File --> Requested Data

Requested-Data Data Flow
Location: Inventory System ( 0)
Source: Receive Requested Form ( Process )

Dest: Requested Data ( File)
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Source: Requested Data ( File )
Dest: Stock Out ( Process)
Receive Requested Form (1)
Source: Record Requested Form ( Process )
Dest: Requested Data ( File )
Stock Out (3)
Source: Requested Data ( File )

Dest: Prepare Delivery Note ( Process )

Requested-Form Data Flow
Location: Context Diagram ( CONTEXT )

Source: Employee ( Source/Sink )

Dest: Inventory System ( Process )
Inventory System ( 0)

Source: Employee ( Source/Sink )

Dest: Receive Requested Form ( Process )
Receive Requested Form (1)

Dest: Validate Requested Form ( Process )

Requested-Supplies Data Flow
Location: Inventory System ( 0)
Source: Prepare Requested Supplies ( Process )
Dest: Stock Out ( Process )
Stock Out (3 )

Dest: Update Stock Out ( Process )
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Requested Data File
Description: This file keeps information about request such as amount of
request, date of request, request from whom, etc.
Composition:  Request No

Request Date
Employee ID
Dept ID
Branch ID
Supply ID

Request Quantity

Location: Inventory System ( 0)

Input Flows: Requested-Data
Accepted-Requested-Data

Output Flows: Requested-Data
Receive Requested Form (1)

Input Flows:  Requested-Data

Stock Out (3)
Input Flows:  Accepted-Requested-Data

Output Flows: Requested-Data

Return-Data Data Flow
Location: Receive Return Supply (4)

Source: Record Return Supply ( Process )
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Dest: Stock Data (File)
Inventory System (0 )
Source: Receive Return Supply ( Process )

Dest: Stock Data ( File)

Return-Supply-with-Return-Note Data Flow
Location: Receive Return Supply (4 )

Dest: Validate Return Note ( Process )
Inventory System ( 0 )

Source: Employee ( Source/Sink )

Dest: Receive Return Supply ( Process )
Context Diagram ( CONTEXT )

Source: Employee ( Source/Sink )

Dest: Inventory System ( Process )

Return Date Data Element

Location: File -=> Stock Data

Return No Data Element

Location: File --> Stock Data

Signed-Delivery-Note Data Flow
Location: Context Diagram ( CONTEXT )
Source: Employee ( Source/Sink )

Dest: Inventory System ( Process )
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Stock Out (3)

Source: Employee ( Source/Sink )

Dest: Receive Acceptance Note ( Process )
Inventory System ( 0 )

Source: Employee ( Source/Sink )

Dest: Stock Out ( Process )

Stock-Available Data Flow
Location: Receive Requested Form ( 1)
Source: Check Stock ( Process )

Dest: Approve Requested Form ( Process )

Stock-Data Data Flow
Location: Inventory System ( 0 )

Source: Stock Out ( Process )
Dest: Stock Data ( File)
Source: Stock Data ( File )
Dest: Stock Data ( File )

Receive Requested Form ( 1)
Source: Stock Data ( File )
Dest: Check Stock ( Process )

Stock Out (3 )
Source: Update Stock Out ( Process )
Dest: Stock Data ( File )

Inventory System ( 0 )
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Dest: Generate Report ( Process )
Source: Stock Data ( File)

Dest: Prepare Purchase Proposal ( Process )

Stock-Shortage Data Flow
Location: Inventory System ( 0)
Source: Receive Requested Form ( Process )
Dest: Prepare Purchase Proposal ( Process)
Receive Requested Form ( 1)

Source: Check Stock ( Process )

Stock Data File
Description:  This file keeps information about stock such as stock available,
stock item, date of stock in and out, etc.
Composition:  Supply ID
Supply Name
Balance Quantity
Stock Unit Price
Invoice No
Invoice Date
Quantity In
Purchase Unit Price
Request No
Request Date

Quantity Out
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Return No

Return Date

Quantity Return

Location: Inventory System ( 0 )
Input Flows:  Stock-Data
Return-Data
Output Flows: Updated-Stock-Data
Receive Requested Form (1)

Output Flows: Stock-Data
Stock Out (3 )

Input Flows:  Stock-Data

Output Flows: Updated-Stock-Data
StockIn(7)

Input Flows:  Updated-Stock-Data
Inventory System ( 0)

Input Flows:  Stock-Data
Stock-Data
Updated-Stock-Data

Output Flows. Stock-Data
Stock-Data

Receive Return Supply (4 )

Input Flows: Return-Data

Stock Unit Price Data Element

Location: File --> Stock Data
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Supplier Source/Sink
Description:  Supplier is the company or shop whom TRC purchase inventory
with.
Location: Context Diagram ( CONTEXT )
Input Flows:  Acceptance-Invoice
Output Flows: Invoice-and-Goods
Inventory System (0 )
Input Flows:  Acceptance-Invoice
Output Flows: Invoice-and-Goods
Receive Invoice and Goods (6 )
Input Flows:  Acceptance-Invoice

Output Flows: Invoice-and-Goods

Supplier-Data Data Flow
Location: Context Diagram ( CONTEXT )

Source: Inventory System ( Process )
Dest: Supplier Data ( File )

Inventory System ( 0)
Source: Stock In ( Process )
Dest: Supplier Data ( File )

Stock In (7)
Source: Record Supplier Data ( Process )

Dest: Supplier Data ( File )
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Supplier Address Data Element

Location:  File --> Supplier Data

Supplier Data File
Description: This file keeps information about supplier such as full name,
address, telephone number, etc.
Composition:  Supplier ID
Supplier Name
Supplier Address
Supplier Phone
Location: Context Diagram ( CONTEXT )
Input Flows:  Supplier-Data
Inventory System ( 0)
Input Flows:  Supplier-Data
Stock In (7))

Input Flows:  Supplier-Data

Supplier ID Data Element

Location: File --> Supplier Data

Supplier Name Data Element

Location: File --> Supplier Data

Supplier Phone Data Element

Location: File --> Supplier Data
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Supply ID Data Element
Location: File --> Requested Data

File --> Stock Data

Supply Name Data Element

Location: File -—> Stock Data

Updated-Stock-Data Data Flow
Location: Inventory System ( 0)
Source: Stock Data ( File )
Dest: Stock Out ( Process )
Source: Stock In ( Process)
Dest: Stock Data ( File)
Stock Out (3 )
Source: Stock Data ( File )
Dest: Prepare Delivery Note ( Process )
StockIn(7)
Source: Update Stock In ( Process )

Dest: Stock Data ( File )

Validated-Requested-Form Data Flow
Location: Receive Requested Form (1)
Source: Validate Requested Form ( Process)

Dest: Record Requested Form ( Process )
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Validated-Return-Note Data Flow
Location: Receive Return Supply (4 )
Source: Validate Return Note ( Process )

Dest: Check Return Supply ( Process )
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FILES LAYOUT

Table B.1.  Supply.

Field Name Description Key Type Data Type
Sup 1D Supply's identification number Primary Key Integer
Sup Name Supply's name Attribute Character
Bal Qty Available stock quantity Attribute Decimal
Stk Unit Price |Unit price of available supply Attribute Decimal
Table B.2. Request.

Field Name Description Key Type Data Type
Req No Request number Primary Key Integer
Req Date Request date Attribute Date
Emp ID Identification number of employee who|  Attribute Integer

requests supply
Table B.3.  Request Details.

Field Name Description Key Type Data Type
Req No Request number Primary Key Integer
Sup ID Identification number of supply Attribute Date
Req Qty Quantity of requested supply Attribute Decimal
Req Unit price |Unit price of requested supply Attribute Decimal
Table B4. Return.

Field Name Description Key Type Data Type
Ret No Return number Primary Key Integer
Ret Date Return date Attribute Date
Emp ID Identification number of employee who|  Attribute Integer

returns supply
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Table B.5. Return Details.

Field Name Description Key Type Data Type
Ret No Return number Primary Key Integer
Sup ID Identification number of supply Attribute Date
Ret Qty Quantity of returned supply Attribute Decimal
Table B.6. Invoice.

Field Name Description Key Type Data Type
Inv_No Invoice number Primary Key | Character
Inv_Date Invoice date Attribute Date
Sup ID Supply's identification number Attribute Integer
Total Amt Total amount of invoice Attribute Decimal
Table B.7.  Invoice Details.

Field Name Description Key Type Data Type
Inv_No Invoice number Primary Key | Character
Sup ID Supply's identification number Attribute Integer
Inv_Qty Quantity of supply in invoice Attribute Decimal
Inv_Unit price |Unit price of supply in invoice Attribute Decimal
Inv_amt Amount of each supply in invoice Attribute Decimal
Table B.8.  Supplier.

Field Name Description Key Type Data Type
Spr ID Identification number of supplier Primary Key Integer
Spr_Name Supplier's name Attribute Character
Spr_Add Supplier's address Attribute Character
Spr_Phone Supplier's telephone number Attribute Character
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Table B.9. Employee.
Field Name Description Key Type Data Type
Emp ID Identification number of employee Primary Key Integer
Emp Pname |Prename of employee Attribute Character
Emp Fname |Firstname of employee Attribute Character
Emp Lname |Lastname of employee Attribute Character
Dept ID Identification number of department wh|  Attribute Integer
employee is under

Branch ID Identification number of branch which Attribute Integer
employee is under

Table B.10. Department.

Field Name Description Key Type Data Type
Dept ID Identification number of department Primary Key Integer
Dept Name Department's name Attribute Character
Table B.11.  Branch.

Field Name Description Key Type Data Type
Branch ID Identification number of branch Primary Key Integer
Branch Name |Department's branch Attribute Character
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PROCESS SPECIFICATION

Approve Requested Form Process
Process #: 1.4
Process Description: The process approves the request by sign in requested form.
Location: Receive Requested Form (1)
Input Flows:  Stock-Available

Output Flows: Approved-Requested-Form

Check Invoice with Purchase Order Process
Process #: 6.1
Process Description: The process checks invoice whether is the same to the
purchase order.
Location: Receive Invoice and Goods ( 6 )
Input Flows:  Invoice-and-Goods
Purchase-Order-Report

Output Flows: Checked-Invoice

Check Received Goods Process
Process #: 6.2
Process Description: The process checks goods to be correct to the invoice.
Location: Receive Invoice and Goods ( 6)
Input Flows:  Checked-Invoice

Output Flows: Checked-Invoice-and-Goods
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Check Return Supply Process
Process # 4.2
Location: Receive Return Supply ( 4)
Input Flows:  Validated-Return-Note

Output Flows: Checked-Return-Supply-and-Note

Check Stock Process

Process # 1.3

Process Description: This process checks the stock available from stock data file
whether it is available for the request. If stock is available, the process sends requested
form for approval. If stock is shortage, the process sends information for prepare
purchase proposal.

Location; Receive Requested Form (1)

Input Flows:  Stock-Data

Recorded-Requested-Form
Output Flows: Stock-Shortage

Stock-Available

Generate Report Process

Process #. 8

Process Description: This process retrieves data from stock data file to generate
inventory report for management team.

Location: Inventory System (0 )

Input Flows:  Stock-Data

Output Flows: Inventory-Report
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Inventory System Process
Process #: 0
Process Description: This process controls the inventory system. The process
maintains the appropriate stock level and safety place for inventory. It will receive
request and prepare inventory for Employee. If inventory is not available, the process
will issue the purchase proposal to Purchasing department. The process records stock in
and out and allocates cost to each department. It also generates reports to management
team.
Location: Context Diagram ( CONTEXT )
Input Flows:  Signed-Delivery-Note
Requested-Form
Invoice-and-Goods
Purchase-Order-Report
Return-Supply-with-Return-Note
Output Flows: Approved-Delivery-Note-and-Requested-Supplies
Acceptance-Invoice
Acceptance-Invoice
Approved-Purchase-Proposal
Supplier-Data

Inventory-Report

Prepare Delivery Note Process

Process #: 3.2
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Process Description: The process retrieves the information from stock data and
requested data file to prepare delivery note. It attaches the delivery note with requested
supplies and sends to Employee.

Location: Stock Out (3 )

Input Flows: Requested-Data

Updated-Stock-Data

Output Flows: Approved-Delivery-Note-and-Requested-Supplies

Prepare Purchase Proposal Process

Process #: 5

Process Description: This process receives stock shortage and records the amount
of purchase into purchase proposal data. Then the process prints out and approves the
purchase proposal to send to Purchasing department.

Location: Inventory System ( 0)

Input Flows:  Stock-Shortage

Stock-Data

Output Flows: Purchase-Proposal

Prepare Requested Supplies Process

Process #: 2

Process Description: This process prepares the supplies according to the approved
requested form and send supplies to record stock out.

Location: Inventory System ( 0)

Input Flows:  Approved-Requested-Form

Output Flows: Requested-Supplies
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Receive Acceptance Note Process

Process #: 3.3

Process Description:  The process receives acceptance note which is signed
delivery note from Employee.

Location: Stock Out (3)

Input Flows:  Signed-Delivery-Note

Output Flows: Acceptance-Note

Receive Invoice and Goods Process
Process #: 6
Process Description: This process receives invoice and goods from Supplier. It
checks invoice with the purchase order and then checks goods that is correct according
to invoice. The process sends the approved invoice to Accounting department and return
signed invoice to Supplier.
Location: Inventory System ( 0)
Input Flows: Invoice-and-Goods
Purchase-Order-Report
Output Flows: Acceptance-Invoice
Acceptance-Invoice

Acceptance-Invoice

Receive Requested Form Process

Process #: 1

68



Process Description: This process receives requested form from Employee and
records requested data. It checks stock available from stock data for preparing requested
supplies. If stock is available, the process will approve the requested form. If stock is
shortage, the process will send information for purchasing proposal.

Location: Inventory System ( 0)

Input Flows: Requested-Form

Stock-Data

Output Flows: Stock-Shortage

Requested-Data

Approved-Requested-Form

Receive Return Supply Process
Process #: 4
Location: Inventory System ( 0)
Input Flows:  Return-Supply-with-Return-Note

Output Flows: Return-Data

Record Acceptance Data Process
Process #. 3.4
Process Description. The process records acceptance data to the requested data
file.
Location: Stock Out (3)
Input Flows:  Acceptance-Note

Output Flows: Accepted-Requested-Data
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Record Requested Form Process
Process #. 1.2
Process Description: The process records requested data into requested data file.
Location: Receive Requested Form ( 1)
Input Flows:  Validated-Requested-Form
Output Flows: Requested-Data

Recorded-Requested-Form

Record Return Supply Process
Process #: 4.3
Location:  Receive Return Supply (4 )
Input Flows:  Checked-Return-Supply-and-Note

Output Flows: Return-Data

Record Supplier Data Process
Process #: 7.2
Location: StockIn(7)
Input Flows:  Acceptance-Invoice

Output Flows: Supplier-Data

Sign Acceptance Invoice Process
Process #: 6.3
Location: Receive Invoice and Goods ( 6 )
Input Flows: Checked-Invoice-and-Goods

Output Flows: Acceptance-Invoice
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Stock In Process

Process #: 7

Process Description: This process uses acceptance invoice to update the stock
data, record supplier data, and record received stock to the data files.

Location:  Inventory System ( 0)

Input Flows:  Acceptance-Invoice

Output Flows: Supplier-Data

Updated-Stock-Data

Stock Out Process
Process #. 3
Process Description: This process records stock out to stock data file. The process
retrieves data from stock data and requested data to prepare delivery note for attaching
with requested supplies in sending to Employee. Then process receives signed delivery
note from Branch staff and records it to requested data file.
Location:  Inventory System ( 0 )
Input Flows:  Signed-Delivery-Note
Requested-Supplies
Requested-Data
Updated-Stock-Data
Output Flows: Approved-Delivery-Note-and-Requested-Supplies
Stock-Data

Accepted-Requested-Data

Update Stock In Process
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Process #: 7.1

Location: Stock In (7))

Input Flows:  Acceptance-Invoice
Output Flows: Acceptance-Invoice

Updated-Stock-Data

Update Stock Out Process
Process #: 3.1
Process Description: The process records the stock out to stock data file.
Location:  Stock Out (3)
Input Flows:  Requested-Supplies

Output Flows: Stock-Data

Validate Requested Form Process
Process #: 1.1
Process Description: The process checks the correctness of requested form.
Location:  Receive Requested Form (1)
Input Flows: Requested-Form

Output Flows:  Validated-Requested-Form

Validate Return Note Process
Process #: 4.1
Location:  Receive Return Supply (4 )
Input Flows: Return-Supply-with-Return-Note

Output Flows:  Validated-Return-Note
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Figure D.1. Log In System Screen.

Figure D.2. Main Menu of System Screen.
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Figure D.3. Record Data Input Screen.

Figure D.4. Request Supply Data Input Screen.
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Figure D.6.  Stock In Data Input Screen.
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Figure D.7.  Return Supply Data Input Screen.

Figure D.8.  Supplier Information Input Screen.
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Figure D.9.  Generate Report Menu Screen.

Figure D.10. Monthly Stock Out Menu Screen.
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Monthly Stock In Menu Screen.
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Monthly Stock Movement Report

January 2000
Beginning Ending
No.|Supply ID Supply Name Stock In |Stock Out Unit
Balance Balance
1| 2105 |thanwiiath §tudu 11 70 74 7| éha
2| 2106 [thmaudifa 2 25 21 6| uvi
31 2201 |nszenw A4 80 unau 3 50 48 5| 3
4 | 2205 [anuadnaau 5 15 13 7] W
51 2303 [|Ua5aanaamvinau 2,670 | 13,000 | 13,740 1,930 | u
6 | 2305 |dasdizddniinanu 1,560 | 10,000 9010 2550 | lu
71 4101 |Weuvuduwuu A 83 800 725 158 | ¢
8| 4102 [i@euaufunuu B 26 550 509 67 | &
9 | 4205 [iFeuausuuy A 22 230 226 26 | ¢
10| 4302 |manakuu B 1291 1,200 1,137 1921 @

Figure D.16. Monthly Stock Movement Report.
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Refer Request No.
Delivery to

Department

THITARAM CONSULTANT

DELIVERY NOTE

Branch

No.

Supply ID

Supply Name

Quantity

Prepared by

Date

/

Received by

Date / /

Figure D.17.  Delivery Note Report.
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THITARAM CONSULTANT

REQUEST FORM

Request No. Request Date
Request from
Department Branch
No. | Supply ID Supply Name Quantity
Prepared by Approved by
Date / Date / /

Figure D.18. Request Form.
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THITARAM CONSULTANT

RETURN SUPPLY FORM

Return No.
Return Date
Return from
Department Branch

No. | Supply ID Supply Name Quantity
Note

Prepared by Received by

Date / / Date / /
Figure D.19. Return Supply Form.
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