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ABSTRACT 

All undergraduates of the Faculty of Computer Science and Information 

Technology, University of Malaya arc required to carry out an final year thesis project in 

computer or information technology related topic during their 3 years course in the 

university. This subject is one of the conditions must be fulfilled before they graduate. 

This final year thesis project takes 2 semesters and brings out 9 credit hours of total 120 

credit hours. 

I, one of the students in the faculty, propose Bookshop Inventory Management 

System (BIMS) as my thesis title. I was assigned to and placed under the supervision of 

Prof Madya Dr. Rodziati Zainuddin and moderated by Prof. Madya Dr. Selvanathan. 

The project objective is implementing a computerize system for a bookshop to 

control their inventory (books). This system involved 3 parties, which are bookshop 

administrator, bookshop employee and customer. 

BIMS is divided into 3 main modules: Administrator Module, Employee Module 

and Customer Module. Basically, administrator module is concerned about the back end 

support and control. Employee module is a provide a platform for cashier do book selling 

(Transaction). Finally, customer can use this system to do book searching, browsing to 

get the information from bookshop database. 
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Bookshop lnvento1y M:magemcnl System Chuptcr 1 - Jntroduction' 

1.1 Project Overview 

The management processes associated with maintaining optimal inventory levels 

presents numerous and continual challenges to the goods-oriented small business. In each 

of these firms the design and implementation of a particular inventory planning system 

should originate with the underlying strategic planning policies within the business. 

These decisions are conditioned by numerous financial and structural concerns. It is 

important to note that research has shown that inventory-planning discrepancies have 

created difficulties for small business such as a bookshop, each of these areas must be 

carefully considered. 

As Robinson, Logan and Salem [20] have reminded both researchers and 

managers, inadequate inventory planning has been demonstrated to be one of the major 

causes of small business failure [8; 14]. Indeed, others have underscored the importance 

to the small firm of effective inventory management. In a study by Wichmann [23 ], 22 

percent of the firms under review encountered inventory control problems in their 

operations. Without question, these studies suggest that small business managers have 

numerous inventory planning options available to them. They may select from among 

techniques that range from judgmental heuristic processes to elaborate computer-based 

models. For example, the traditional economic order quantity method combines intuitive 

appeal with straightforward mathematics. However, given the widespread availability of 

computer technology and a more complete understanding of sophisticated relationships in 

inventory management, other more complete understanding of sophisticated relationships 
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Bookshop Inventory Management System Chapter I - Introduction' 

in inventory management, other more complex methods have evolved. Among these 

newer methods are Just-In-Time Production Technology, and Flexible Manufacturing 

Systems. With this wide range of choices available, it becomes extremely crucial to the 

small business manager that the most effective inventory management system is 

implemented. 

1.2 Project Definition 

Inventory. In its most traditional definition inventory is on-hand quantity of goods 

and material. Yet, in today's increasingly networked business environment, inventory has 

become the most vexing problems for wholesale distributors and at the very same time, a 

golden opportunity. Inventory investment can be the single most distinguishing 

characteristic of a successful distributorship or it can be the death knell for a less 

disciplined company. Given the potential of future offers, it is reasonable to expect that 

the distributors who master the inventory question will survive and thrive. 

Management is any contribution to the planning, controlling and decision making 

to an organization. It includes leadership which is the process of influencing positively 

the activities of others and assisting their efforts to achieve a particular goals. Under this 

heading, consideration may be given to activities such as a policy-making, engagement in 

review activities, engagement in equity activities, promotional activities and public 

relations, contribution to planning and governance including the holding of management 

position within the organization. 

2 
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Bookshop lnvento1y Management Systcn1 Chapter I - Introduction' 

The bookshop inventory management system is a project, which is developed in 

order to ease the management of a bookshop either for headquarter or braches especially 

regarding the inventory. Inventory in this project is not referred to academic books only, 

but it refers others product such as stationary. 

1.3 Objectives 

1. To facilitate and smooth the inventory management of a bookshop. 

2. To save costs for long term and short term maintenance. 

3. To increase efficiency of the inventory management. 

4. To facilitate the future maintenance and enhancement. 

5. To speed up tho data retrieved process. 

6. To avoid people carelessness which is not necessary. 

1.4 Scopes 

The implementation of a Bookshop Inventory Management System Project is to 

enhance small bookshop inventory management system by using computer-based with 

some popular technology in business field. 

Generally, this system will integrate 3 modules which is: 

• Administration module 

• Employee module 

• ustomer module 
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Bookshop Inventory Mrurngement Systt:m Chapter 1 - Introduction!' 

1.4.1 Administration Module 

On the system administrators or manager-level employers side, all information 

related to their bookshop inventory is presented. This module provides some user­ 

friendly forms for system administrator to input, edit, delete, saving records such as book 

title, author's name, price, publisher and so on. 

The system concerns about inventory level as well as publisher information and 

customer information. Customer is referred to who registers as a member of the 

bookshop. 

When level of some inventory is below a figure which determined by system 

administrator, bookshop inventory management system will alert administrator. Beside 

this alort function, administration module has ability to generate certain report, daily 

selling report, weekly or monthly best selling report, inventory level for example. 

1.4.2 Employee Module 

The employee module provides end-user (operation employee) to conduct 

transaction (book selling). This module interacts with certain hardware such as barcode 

reader to ease selling process. After a successful transaction being done, the system print 

out receipt automatically. 

4 
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Bookshop Inventory Management System Chapter I - Introduction' 

1.4.3 Customer Module 

The bookshop inventory management system provides end-user (potential 

customer) do book searching using a PC. System lists book status (available or not 

available), location of the book (which rack), and a short description to the user. 

If Customer cannot get the book (out of stock or bookshop not order at all), they 

can fill an ordering form through this online system. Administrator makes decision 

whether order the book from publisher or not. 
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Bookshop Inventory Management System Chapter l - Introduction' 

1.5 Methodology I Software Process 

The software process is the set of activities and associated results which produce a 

software product. These activities are mostly carried out by software engineers. CASE 

(Computer-Aided Software Engineering) tools may be used to help with some process 

activities. These are four fundamental process activities which are common to all 

software processes. The activities are: 

1. Software specification 

2. Software development 

3. Software validation 

4. Software evolution 

ln this software development process, the methodology that adopted is waterfall 

approach. Waterfall approach takes the above activities and represents them as separate 

process phases such as requirement specification, software design, implementation, 

testing and so on. After each stage is defined it is "signed-off' and development go on the 

following stage. 

6 
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Bookshop Invento1y Mmwgement System Chapter I - lntroduction' 

1.5. l The "waterfall" model 

This first explicit model of the software development process was derived form 

other engineering processes. This is probably the most widely employed model in 

software development process. It involves stepwise systematic well-defined steps from 

starts to finish of the software life cycle. Because of the cascade from one phase to 

another, this model is known as the "waterfall' model. There are numerous variations of 

the process model. The principal stages of the model map onto the fundamental 

development activities: 

1. Requirements analysis and definition 

2. System and software design 

3. Implementation and unit testing 

4. Integrate and system testing 

5. Operation and maintenance 

7 
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Requirement 
definition 

n 

System and 
software design 

I 

1r 
Implementation .. 
and unit testing 

I 

v 
Integration and 
system testing 

,, 
Operation and 
maintenance 

Figure I. I The "waterfall" model 

The fundamental features of tho "waterfall" model arc: 

1. Each phase is culminated by a verification and validation activity whose objective 

is to eliminate as many problems as possible in the products of that phase. 

2. As much as possible, iterations of earlier phase products are performed in the next 

succeeding phase. 

3. A formal product review determines whether or not the product is in satisfactory 

shape to proceed to the next phase i.e. whether or not a 'milestone' has been 

reached, if not, the process reverts to phase one. 

4. If the product is satisfactory, it is 'Baselined' (i.e. put under a formal change 

control process) 

8 
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Bookshop Invento1y Management System Chapter l - Introduction' 

The baseline product in the Waterfall model has the following main advantages: 

1. No changes are made thereafter without the agreement of all interested parties. 

2. 1 he higher threshold for change tends to stabilize the product. 

3. The controller of the management process achieves the goal of having at any time 

a definitive version of the product. 

The waterfall model presents the software life cycle as a set of sequential sub 

goals to be achieved in pursuit of the overall goal of a successful software product. In 

fact, to say that these goals are approached in pure sequence for the entire project is a 

convenient over-simplification. The picture presented horn is just an idealized model. In 

reality, two refinements of tho waterfall model arc generally in use. These are: 

1. Incremental Development: This is a refinement of both the 'do it twice' full 

prototype approach and of the 'level-by-level' top-down approach. It holds that 

rather than these two approaches; software should be developed in 'increments of 

functional capability'. This method was used successfully as a refinement of the 

waterfall model on extremely large software products such as the $100m Site 

Defense project. 

2. Advancemanship: This is further divided into anticipatory documentation and 

Scaffolding. It is analogous to advancemanship in advertisement and political 

campaign. 

9 
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1.6 Project Scheduling 

Project scheduling is a particular demanding task for software managers. 

Managers estimate the time and resources required to complete activities and organize 

them in a coherent sequence. Project scheduling involves separating the total work 

involved in a project into separate activities and judging the time required to complete 

these activities. Usually, some of these activities are carried out in parallel. 

In estimating schedules, it should not assume that every stage of the project would 

be problem-free. ff the project is new and technically advanced certain parts of it may 

turn out to be more difficult and take longer than originally anticipated. 

A guideline for estimating is to estimate as if nothing will go wrong then 

increases that estimate to cover anticipated problems. A further contingency factor to 

cover unanticipated problems may also be added to the estimate. This extra contingency 

factor depends on the type of project, the process parameters (deadline, standards, and so 

on), and the quality and experience of the software engineers working on the project. 

The project schedule is usually represented as a set of charts showing the work 

breakdown, activity dependencies and staff allocations. Bar charts and activity networks 

are graphical notations which are used to illustrate the project schedule. 

10 
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Data collection 

Analysis 

Design 

Implementation 

Testing 

Maintenance 

- - - 
0 5 10 15 20 25 

12/06/2000 - 210912000 01 /11 /2000 - 30/01 /2001 

\...____ __ __ ) \ ) 
y y 

1st Semester 2nd Semester 

Figure 1.2 - Project Schedule 
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Chapter 2 - Literature Review '~ 

2.1 Inventory Management 

There are several definitions of Inventory Management. Among them are: 

(a) Inventory Management is "the practice of planning, directing and controlling 

inventory so that it contributes to the business' profitability". Inventory 

management can help business be more profitable by lowering their cost of goods 

sold and/or by increasing sales. 

(b) Inventory Management is "making sure that items are available when customers 

call for it, but not too much stock so that inventory turnover goals are met" 

- Juhi onzulcs, inventory Mana icmcnt and ystcms onsulting- 

(c) Inventory Mana cm nt is "the art and science of managing to have the RIGHT 

PRODUC1~ at the RIGHT TIME and PLACE, in exactly the RIGHT 

AMOUNT, at the BEST POSSIBLE PRICE". 

,_ 
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Chapter 2 - Literature Review \b1 

2.1.1 Introduction 

Tile key decision in manufacturing, retail and some service industry businesses is 

how much inventory to keep on hand. Inventory is usually a business's largest asset. The 

instant inventory levels are established, they become an important input to the budgeting 

system. Inventory decisions involve a delicate balance between three classes of costs: 

ordering costs, holding costs, and shortage costs. 

Before vcntur · further, what docs inventory 111ci111? According lo the Merriam- 

Webster Diel ionary, Inv .nlory is d ·l"i11 ·d ax," tit· quant ity ol goods or materials on hand" 

Inventory is also known as "an itemized list of goods or valuables, with their 

estimated worth; specifically, the annual account of stock taken in any business" by the 

online Dictionary.Com. 

Stock can be divided into 2 kinds: 

a.) Base stock - that l ortion or inventory that rs replenished after it rs sold to 

customers. 

b.) Safety stock - the second portion or inventory that is held to protect against the 

impact or uncertainty. 

Univ
ers

ity
 of

 M
ala

ya



Bookshop Inventory Management System hapler 2 - LileraLure Review[' 

Without safety stock: 

Av rage inventory= 1/2 order quantity 

With safety stock: 

Average inventory = 112 order quantity + safety stock 

There are several types of inventory. Raw materials, purchased parts and supplies 

work-in process, and component parts are inventories to many busines es. Busine ses 

also need tools, machinery and equipment as part or their capital inventory. ln most 

businesses howcv r, finish ed goods urc 111:1i11ly the .ousis: int inv .ntory, especially for 

small businesses. 

I ·I 
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2.1.2 Reason to Hold Inventory 

Most businesses hold inventory for many reasons. Among them are: 

• Meeting unexpected demands: The chain of supply and demand really comes 

into consideration here. Business people know that consumers expect goods and 

services when they need them. Thus, businesses usually stock up their inventories 

to meet these unexpected demands. These demands may result in overcrowding of 

inventories because we never know when th· storm strikes :111d consumers would 

flock to buy tile items. 

• Smoothing seasonal demands: Willi the .omin is and goings or major events and 

the changing seasons, most businesses have inventories at hand to smoothen the 

seasonal demands. For example, Christmas is just round the corner. With the 

coming season, retail outlets as well as other businesses are busy meeting and 

stabilizing the upcoming Christmas demands of consumers. If they do not have 

any inventory, how can they meet these demands? 

• Taking advantage of price discounts: When a business purchase goods from the 

manufacturers and suppliers. they usually get price discounts if they buy in 

bigger bulks. Manufacturers and suppliers give these discounts to attract and 

maintain r gular buyers. Taking advantage of price discounts is helpful at times 

hut one must always remember not to overstock the inventory because inefficient 

buyi11g may cause failure or the business. 

1. 
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Bookshop lnvcntory Ma11agc111cnl Syslc111 ' it Chaplcr 2 - Lilcralurc Review 1:!Y 

• Hedging against price increase: 13usi11 ·sses usually hold inventory to avoid from 

the cvcr-Iluctu.uiug market price or inventories. Thus, by having efficient and 

good inventory system, businesses can control their inventory cost. 

• Getting quality discounts: When businesses have inventory in store, they can get 

quality discounts because they know which goods and services to buy from the 

suppliers and manufacturers. It helps to learn where to get better deals than no 

deal at all. 

2.1.3 Method lo Supervise Inventory 

The success or a business depends on how well the owner(s)'s ability to maintain 

adequate quantities or items sold. Records provided by an inventory control system 

should call attention to the need for reorder when necessary or eliminate "dead wood" 

inventory when called for. Inventories are controlled and supervised by three (3) 

methods: 

(a) Perpetual Inventory Control: The perpetual method is the most frequently used 

method. It is more costly than the other two but it is an efficient way or keeping 

count. In this system. complete data records are kept on each item of merchandise 

and additions or subtractions are made with each transaction. There is an 
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inventory balance plus a receipt or sal ·, nunus tile actual sale to reflect the 

qu.uuity ;1t hand. 

(b) Actual Counting Piece: This is another method used to control and supervise 

inventory. It is used to actually count inventory item-by-item. This is an 

exhausting task and not many cornparnes or businesses do it. Salespeople are 

usually involve in this process and there ts a large margin of error to be 

considered as the salespeople go through the monotonous and tiring task of 

counting everything. 

(c) "Looking It Over": The third 111 .rhod is "Looking over" the inventory. It is the 

easiest and ch xipcst way or conrrollinc and supervising inventory, but there is 

bound to be errors. With this method, it is hard to pinpoint the inventory levels, 

the items that need to be ordered, and the items that the store is overstocked with. 

Almost all financial statements that include inventory figures based on this 

method cannot be completed accurately. 
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2.1.4 Cost of Inventory 

There arc 2 kinds of cost: 

I. Visible cost 

I. Ordering cost - Cost of replenishing inventory 

11. Carrying cost - Cost of holding an item in inventory 

111. Shortage cost - Temporary of permanent loss of sales when 

demand can not be met 

2. Hid den .ost 

I laviu r inventory ·011sta111ly at l1;111d is good but sometimes there arc 

hidden .osrs that would prov' to he a menace for businesses. These costs 

include could cause: 

• Longer lead times 

• Reduce responsiveness 

• Underlying problems are hidden rather than being exposed and solved 

• Quality problems are not identified immediately 

• No incentive for improvement of the process Univ
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Table 2.1 - ost of inventory 

Ost 

Ordering Cost 

Example 

Carrying Cost 

(a) lcrical costs of preparing purchase orders 

(b) Some spent finding suppliers and expediting orders 

(c) Transportation costs 

(d) Receiving costs (E.g. unloading and inspection) 

(a) Costs of storage space (E.g. warehouse depreciation) 

(b) Security 

(c) Insurance 

(cl For 1011 • int r ·st 011 working ca] ital lied up Ill 

inv ntory 

(c) Deterioration, theft, spoilage, or obsolescence 

Shortage Cost (a) Disrupted production when raw materials are 

unavailable: 

• Idle workers 

• Extra machinery setups 

(b) Lost sales re ulting in dissatisfied customers 

(c) Loss of quantity discounts on purcha es 
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I) lnventory 11w11age111e11t can help business be more profitable by lowering their cost of' 

goods sold and/or by increasing sales. 

Consider a typical company - ABC Company with the following income statement: 

Sales $ 2,000,000 

OSL or Goods Sold I, 100.000 

Gross Profits lJ00,000 

Gen. Administrativ · l ixp ·11s ·s 4(L,OOO 

Marketing Expenses 350,000 

Net Income before taxes $ 148,000 

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

Not bad -- return on sales is over 7%. 
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Now, supposi,; th.u throu '11 ;q plic;1tion or .-;0~111d inventory management 

principles, J\BC Company was able lo reduce tile cost of goods sold by 3%. And because 

there arc fewer inventories, let's say that carrying costs (warehouse storage charges, 

insurance, finance charges, etc) is reduced by 2% of the general administrative expense. 

Those minimal cost reductions result in significant increase on net income: 

Sales $ 2,000,000 

Cost of Goods Sold 1,067,000 

Gross Profits 933,000 

Gt..:11. Administrativ · Lxp .ux .x ] 9-1. ()()() 

Markciinu Exp '11ses .. 0,000 

Net Income before l;1xes s 189,000 

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

Small costs reductions clue to application of sound inventory management 

principles resulted in very significant increase (28%) in net income! 

Lower cost of goods sold is achieved by making the inventory smaller and 

therefore turn more often: while making sure that stocks are large enough will result in 

increased sales because products arc available when Customers call for it. Inventory 

111;1na0e111ent is balancing those two opposing factors for optimum profitability. 
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2) Conduct 011 inventory audit ttiat answers tltefollrnvint: questions: 

• What is your inventory turnover performance? Arc you carrying too much 

inventory and paying more for interest and/or storage charges'> 

• If you can improve your inventory turnover performance, how much will your 

gross profits increase? 

• What is your service level performance? Are you losing potential or current 

Customers (and revenues) because you are out-of-stock of the products they 

want? 

• Jr you can improve your service level, how much will be the increase in your sales 

rcvcnu .s? 

• I low ac .ur.uc arc your r .cords? 

• Arc you losing Customers (and sales revenues) because your inventory records 

arc not accurate enough - they show you have some in stock but actually, none? 

• Or are you overstocked on some products because your records showed that you 

didn't have any and you ordered some, when in fact you have lots? (Please note: 

Quality of answers to these questions will depend on available records or 

information maintained by your organizatiou.) 

• Set up either a manual or computer-based inventory control system to better 

manaac inventory. 

• Where required, provide contractual project leadership from installation into 

conversion and start-up of new system. Where also required, develop a procedure 

111a11u;d and train stall in using new system. 
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• Ir an inventory system is in place, review current processes to make it better. 

Where required, provide contractu.rl inventory management to carry out 

recommendations and resolve unsatisfactory conditions. 

3) Improve Customer Service 

4) Reduce Inventory Investment 

5) Increase Productivity 

6) Prevent Poor Inventory Record Accuracy 

Inventory record errors arc costly. No computer system, be it old or new, will 

work properly ii" the transactions arc not entered correctly. The costs or poor inventory 

record accuracy .uc 1101 alwuyx app;1r ·111 lo 111a11:111c111c111. Consider the following results, 

al] of which ill T •:1s' pnxlu 'I ion .ostx :11HI r xlucc profits: 

• Unanticipated stock-outs 

• Decreased production efficiency 

• Higher investment in safety stocks 

• Requirement for staging of items to determine availability or shortages 

• Invalid data for inventory replenishment system 

• More obsolete and excess inventory Univ
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Some of these costs can be quantified. Others arc intangible, but nevertheless do 

exist and can be substantial. It is important lo have inventory records, which arc accurate. 

Most experts agree that this accuracy must be at least 95% and even higher for critical or 

high unit value items. The key to accurate records is the implementation of a sound cycle 

counting system. 
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2.2 Inventory management software 

Service centers live or die on how well they control their inventory. Increasingly, 

service-center operators are relying on computer systems to help them buy at the 

lowest cost and sell at the highest margin. 

Inventory management software can perform many functions, and it can be 

tailored to each company's needs. For example, many service centers rely on their 

systems to sig11al when it is time lo r .ordcr each item. Some use bar codes to track the 

111ove111c11t or 111 ·t;tl into ~111d out or th .ir w.ir .houxcx. Others use more sophisticated 

systems th.u allow them to I rack th' cost associal .d with each sale so they can set 

prices that allow them lo meet preset I rofitability goals. 

Before investing in a new inventory control system, experts say, service centers 

should first set goals on what they want to accomplish. The systems they consider should 

offer real-time data in a flexible manner so that the system can be tailored for the 

facility's particular needs. The system must also be "scalable" so that it can be expanded 

as the company grows. without deterioration in performance. 

"r. lot or companies don't set a target or goal for what they want a system to do 

for th 'Ill. That can be defined without a whole lot of investment," says Brian David, 

11n1 ioual s;tlcs manager for Compusource, La Palma, Calif. 
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"The expectations and priorities set before you even begin to look for an 

inventory 111a11agerne111 software system arc extremely important," adds Dave Cyrus, 

product muuagcr, E11111;1rk Systems, J\nn Arbor, Mich. 

As a starting point, service centers should quantify their current operations 111 

terms of volume moved, number of transactions, average number of invoices issued per 

month and so on. Then they should set quantifiable goals for improvement, such as 

additional inventory turns, the elimination or out-of-stocks, or a reduction in man-hours. 

The software provider should hcl]: define tit 'SC 11u;ds ;1s tile initial step Ill the 

system i111pk111e11t;1tio11, which typi .ally t.rk ·s ihr .c to six months. 

Experts agree that software should be flexible enough to run on a variety of 

platforms. The most common operating system for inventory management is Unix, but 

some packages also run on Windows. 
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2.2.1 Software As Sales Support 

Salespeople need to know what inventory is on hand in order to maximize their 

selling opportunities. Today's software systems can give th m real-time access to 

inventory levels, as well as each customer's sales history and buying habits. 

"Service-center customers are looking for an immediate response and they want 

fair pricing," says Scott Deutsch, vice president of marketing at Prophet 21, Yardley, Pa. 

The more sophist i .atcd tile inventory 1n:111a11e111cnt system, th more information 

it oilers :1hout what is h.rpp .nine to the xcrvi ·' .cntcrs stock. Some reports commonly 

available through these systems include scrap, usage, remnants and reorder points. 

Other systems may generate reports that detail each customer's order history and 

pricing, who bought specific sizes and shapes of metal, the profit made on each sale and 

the cost of carrying specific sizes and shapes in inventory. 

Other reports quantify the number and size of deliveries, material purchasing 

costs and labor costs. 

_7 

Univ
ers

ity
 of

 M
ala

ya



Bookshop Inventory Managc111c11l Sys1c111 
~ 
\"!~*'') 

Ch<q ler 2 - Lilcrnture Review · 31 

"By havin T up-to-date iutoruuuion or what actua] yields arc, your buying plan is 

more accurate and you can reduce inventory," says Joel Recd, senior manager of 

industrial marketing [or J.D. Edwards Co., Denver. 

2.2.2 Caution over customization 

Service centers are often tempted Lo build inventory management programs that 

are customized to their particular operation, but experts urge caution. The program might 

be left without support, especially if a key programmer leaves the company. 

System inte 'ration may he auoth .r problem with customized software. Most systems 

built for xcrvic • · ·11t •rs i11 .orpor.u · muh ipl · pro ir.uns such as accounting, personnel, 

mill test. reporting, sales analysis and on-line order entry/quoting. These programs must 

be able to share information. 

"You can look at it two ways," Cyrus says. "Customization can make you a 

software orphan. On the other hand, you don't want absolute rigidity." 

He recommends avoiding too much customization, except for forms specific to 

the operation. Recd emphasizes the importance of flexibility and scalability in a software 

syst '111. "No matter where you think the business is going, things change," he says. "You 

want software that can change with you." 
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2.2.3 A Checklist for Choosing Sort ware and Product and Provider 

What make for a good vendor lo supply your inventory management system? 

Well, there are more than a score of factors lo consider. 

• The company management: How long has the company been in the business? 

How long has its management been around? 

• Specialization: Is metals processing and distribution its primary or sole market? 

• Strategy: Arc rcvixioux a r · iular occurrcn .c? What percentages or the provider's 

customers arc 011 Ille n1osl recent r .vision? What percentage or these customers 

subscribe 10 lh • lull cnhan · •111 ·111 ;111d support pro trams? 

• Development: How much effort is put into research and development'? What is 

the annual budget for R& D>? 

• Technology: What are the company's plans for e-commerce, the Internet? 

• Staff: Does the company use its own staff or part-time staff and contact 

programmers? What is the staff turnover rate? Is support available 24 hours a day, 

seven days a week? 

• Internet support: ls it available? Arc they plans to develop it? 

• Stability: Arc audited balance sheets available for inspection? 

• Legal story: Arc there are any outstanding legal dispute with customers or 

suppliers 'l 
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• Track record: I low many successful implementations docs the company have? 

Were these implementations completed within the customer's budget? 

• Assistance: Arc trainers, consultants and support staff available to help when 

your system goes live? 

• Documentation: Is the documentation complete? Can it be modified to your 

company's requirements? 

• Product history: When was the last major rewrite? 

• Customer lists: Ask for a customer list. Determine which previous customers 

share commonalties with your company and talk to them. 

• The product Flexibility: Will the software he able to handle your unique product 

xiluationx? 

• Modifications: Arc custom modifications reintegrated into the product or left as a 

unique module? Database: Does it use an open, non-proprietary database, such as 

Oracle or Inform ix? 

• Database access: How easy is it to access the database? Can standard industry 

tools, such as Microsoft Excel, Microsoft Access, Crystal Reports and other SQL 

products, be used to access the information? 

• Open systems: Does the software and its database operate on any of the major 

open systems, including Windows NT and Unix? 

• Customer service: Does the system allow your sales staff to access customer 

orders with minimal information? How easy is it for your sales staff to follow up 

011 past shipments or shipment history? 
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2.3 Inventory management system 

Traditional issues and currents methods that loo many distributors and dealers use 

when viewing their parts inventory, thus missing the opportunity for an addition profits. 

To be more profitable shouldn't we just improve sales? 

Certainly sales play a key role in profitability. Without sales, there would be no 

reason to be in business in the first place. However, the buying center affords the single 

largest opportunity to have a direct impact. on profitability. 

lma 'inc ii" yo11 could cul th' cost or your inventory by 30%, while at the same 

time reducing out-of-stock conditions, thus improving your ability to deliver what 

customers need and want. to buy. Merely increasing sales will not attain these benefits. 

On the other hand applying scientific inventory management principles will. Wouldn't 

you agree: sales generate revenue, buying generates profit? 

What's wrong with using "turns" as an inventorv 11w1wge111e11t strategy! 

If you're using "turns" as your only measurement of inventory management 

success, that may mean you arc foregoing valuable discount brackets, profitable forward 

buying and economic buying cycles. While these issues may have a negative impact on 

your turn rate, you need to be able to quickly and consistently analyze a buying 

situation's prol"itability-rcgardlcss of its impact on your turns. 
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Docsu '1 our C111F<111f W?fJ 0~·11re1pri.1·<' Resource fJ/011) system ef/ective/y handle our 

inventory! 

Currently most distributors have some computer software in place. Typically the 

Inventory/Replenishment component is part of a larger group of software designed to run 

the full spectrum of an enterprise's system (ERP). Sometimes an equipment 

manufacturer, on a monthly lease basis, has provided the software. The vast majority of 

these systems count and track inventory guile well and even provide a basis for 

replenishment. However, they rail lo recognize inventory replenishment as an asset or 

profit contribution · ·111TTltcir1;1tlt T broad-brush Io .us m.ikcx thciu unresponsive to the 

rapidly cha111i11' marketplace condition oc .urrinu today. Tiley don't have the strength or 

depth to handle ;111d ·v;ilualc inv .ntory down to the individual products and locations, 

which is essential if you are going to squeeze out additional costs and increase profits. 

What exactly is scientific inventory management? 

Before the computer, inventory was tracked and replenished manually using 

"stock cards." Buyers kept a file containing parts numbers and descriptions, stock status, 

little notes, hints and hunches that assisted thern in formulating the correct level of parts 

to stock. Needless to say. the computer has allowed us to provide a great deal of 

"science" along with th "art" of buying. 
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Slide rules, mathematical tables, tile Wilson Formula, profitability theory, 

weighted averages, cx poucntiul xmoothin i-a!l these tools come into play in determining 

what to buy, and most important, when to buy. Like brain surgery, few care how it 

happens-on I y that it does happen. 

The biggest single problem we have found is that the people who would benefit 

the most from the use of scientific inventory management - the owners or top 

management of a company - typically don't fully understand the mechanics and profit 

points of inventory replenishment. They arc denied the opportunity to measure and 

realize profit contributions lrom their huyitl' 0roup. 

Wlwt kinds of'1Jmji1 resuhsrue heing obtained? 

Our experience shows varying results based on type of industry and dollar amount 

of inventory. Certainly evidence shows inventory levels being reduced a minimum of 

20% and up to 40%. Customer service levels have either been sustained, if they were 

already in the high 90% range, or have been improved up to those levels. Overstock 

conditions, as well as obsolete and aged inventory issues are diminished substantially, 

and the high costs of intercompany stock transfers are being significantly reduced. Many 

system solutions provide some or these benefits on a one-time ROI but are unable to 

continue to improv the profit contribution on an annualized basis. (In the next article I 

will address how to sustain these profit opportunities on an annual basis.) 
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2.4 A study on successful inventory management system 

2.4.1 Norton Super Abrasives Tool Crib 

The Norton Super Abrasives Tool Crib houses 220+ types of grinding wheels, 

plus, all sorts of gloves, nuts & bolts, coffee supplies, safety equipment, pens, markers, 

rags and an assortment of other low-cost items. The tool crib manager tried his best to 

keep track of the inventory of all these items in the Tool Crib, but was overwhelmed by 

the variety and daily flow or stock in and out or the tool crib. As a result of the high 

traffic and tile periodic stock-out xitu.uious l hat arox ., (he Tool Crib 111;111;1gcr bcaan to 

keep rar treater inventory or 1ri11di11g wh 'els ill the Crib than was actually needed. 

Need I 'SS to .st;1t ', th, y .arly sp .ndinc 011 grinding wheels inventory rose to over 300K 

( 1996 figure). Norton management decided that an inventory system should be 

implemented to manage the diverse stock of grinding wheels. 

The Inventory System Specifications 

The Tool Crib Manager needed a system that was friendly, smart, and low- 

maintenance. We wanted a system to have the following qualities: 

I. The system should be user friendly, equipped with a user interface that can 

lead the administrator through the various software elements quickly, easily 

:111d robustly. 
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2. The system should be scaleable. Today they want to address the Tool Crib 

inventory, but tomorrow they w;111t to track/manage other inventories. 

For each item, the system should store information on 

(a) Stock levels, 

(b) Re-order points, 

( c) Re-order quantities, 

(d) Lead times, 

(e) Vendor information, 

(1) Usage histories. 

4. The syst ·111 should er .atc <111d us· barcode l;1hcls to identify each item. Bar 

cod in' icchuolo 'Y is not new, hut it is a tr .m .ndous efficiency enhancement 

t 00 I. 

5. The system should verify, record and track the usage of grinding wheels to 

individual operators. We charge our manufacturers for the grinding wheels 

they use. Since each operator works for one line, we should be able to assess 

the individual line grinding wheel cost. 

6. We should be able to integrate this system with our AS/400, BPCS MRP 

system. 

These were the more important of our specifications, but there were others. 
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Choosing the Inventory Ma11age111e11t System 

With the specifications in hand, it was simply a matter or finding a system that 

met the specifications, and had a price that was commensurate with its value. Norton Co. 

looked at several systems ... , but after much deliberation ... , they chose SumTotal's 

Material Management Software to solve our inventory problem. 

The Results 

The MMS implcrucntation proc ·ss includ ·d the l'ollowi11g steps: 

I. Sellin' up it '111 loc.u ion« and tile siora .c room layout arc the first aspects to 

attack. 

2. Then, created a database of items (item #, item description, on-hand quantity, 

vendor, location). The data entry process for 218 items took about 6 hours; 

this included the time to enter vendor information, etc. It's very important to 

have all the information about an item on hand at the time of the initial item 

entry. Leaving out information adds more data entry time later on in the 

process when you find out its needed. One of the plusses of this system was 

that you could update the on-hand quantity with a cycle count. We only did a 

cycle count once to bring the system to an operational status. 
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3. Norton Co. printed barcodc labcl« [or each item and affixed them on racks. 

We then did the cy ·I· counts (counted each item, entered quantity into a 

portable hand-held scanner from lntcrrncc, Inc.). 

After the item and location labels were set up, and the cycle counts were clone, the 

system was ready to run. The entire process from setting up the tool crib to operational 

status took approximately a month and a half. 

They had some problems along the way. Initially we did not have pncing 

information, so after w · •ot th ·111 (pri .cx) i11 J;11111ary, Norton '1<1d to go throuuh the 

process or e111cri111 11le111 [or ca .h it 'Ill, ;1 pro. 'S.S that took about 5 hrs. Most or our 

problems were due to corning up the lcarninc curve. Understanding the purchase module 

took a few hours; this was by far the most complicated module. They approached it 

thinking it would be a giant and this approach really hurt us. The module was easier to 

operate than they expected. 

The software maintenance side was a breeze. Norton had to do daily back-ups on 

a floppy, and if they had a software fault, they could call for support at SumTotal. The 

support was excellent. SurnTotnl installed remote access software that allows them to do 

real-time maintenance via a modem connection. Norton kept a duplicate copy of the 

software on an Omega zip drive. System recovery is as simple as downloading the zip file 

into a new : directory, restoring our data from the back-up floppy, and running the 
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software. They had to do this once and it took approximately 5 minutes lo get the system 

runnins ~1gain i11 tip-lop shape. Tile lnrcrrncc equipment is under a 24 hours replacement 

policy (which Norton has used on the wedge scanner). The MMS system will run without 

the wedge, scanner or barcode printer, but operators will have to type and you will not be 

able to print labels until your new printer comes in. But this should not be an issue; 

Norton have been running all of the equipment 24 hrs a day, for than a month now with 

no problems. 

2.4.2 Ericsson 

Ericsson uses Forklift-mounted Computers with Integrated RangeLAN2 

Wireless LAN Adapters to Help Maintain Real-time lnformation 

The efficiency of warehouses and distribution centers is rapidly being 

acknowledged as a critical factor 111 the success of a business. Some innovative 

warehouse managers are ga111111g a competitive advantage by implementing real-time 

inventory management systems that utilize wireless local area networks (LANs). 

These wireless solutions help increase staff productivity, improve space 

uuliz.uion, and reduce errors in shipments and data-entry. In addition, real-time 

iufornuuion can help enhance customer service and assist in key business decisions. 
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One warehouse that successfully implemented such a wireless inventory 

manugcrucnt system is the Richardson, Texas facility or Ericsson, Inc., a subsidiary or 

telecommunications leader L.M. Ericsson Tclcfon AB. The Richardson facility manages 

the distribution of millions of cellular phones and accessories per year throughout North 

and South America. 

The Problem 

As a result or Ericsson's worldwide success, the Americas distribution facility in 

Richardson quickly out ircw L11 · p;1p ·r~b:1s ·cl xyxu m it used for inventory management. 

With this original system, cmployc 'S tracked incorniuc inventory shipments on paper and 

transferred the (!<1ta into a terminal on a traditional wired computer network. When a 

customer order needed to be filled, a list was printed out and given to forklift drivers in 

the warehouse, who gathered the products and checked them off the list. The completed 

list was handed off to a computer operator who then noted that the products were taken 

from inventory. 

Although the process was state-of-the-art when implemented several years ago, it 

did not provide real-time data, a capability that improves inventory management. It also 

required redundant data entry, which was inefficient and increased the possibility of 
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"We wanted to allow our forklift drivers to enter data directly into the network 

without stopping t pick up and drop off paper-based orders," said Bill Birgbauer, the 

ngineer in charge of inventory management processes at Ericsson's Richardson facility. 

"This would make us more efficient in the warehouse and give our finance division 

critical inventory information in real-time." 

The Solution 

Based on a recommendation from Ericsson's parent company, Birgbauer began 

working with system intc rater MA Sysl ems or Sw .d 'll, whi h had implemented a 

comprehensive inventory m.uiu 'nH)nl solution for jricss n's distribution facilities in 

Europe. 

The solution Birgbauer adopted included a customized application from MA 

Systems running on Fujitsu Stylistic 500 RF touch screen computers with fully integrated 

RangeLAN2 wireless LAN adapters from Proxim, Inc., and barcode scanners. The 

computer, keyboard and scanner are mounted on the forklift, giving drivers easy access to 

the devices. 

As shipm nts arrive at th warehou e, receiving clerk's type information related 

lo the contents f incoming pallets into the inventory management application on the 

Windows for Workgroups Ethernet network. They then print out bar-code stickers and 
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put them on the pullets. !\ forklift driver picks up the pallet, lakes it to an open area, scans 

the barcodc aud e111 T.'l itx location i1110 Ille computer. 

Now, when drivers start their shifts, instead of picking up a paper order, they 

simply log into the computer on their forklift. The first order comes up on the screen, 

showing the product needed and its location in the warehouse. As products are "picked" 

from the shelf, drivers scan the associated barcodes, and note that the required numbers 

of products were taken. The computer prompts the driver to confirm that the correct 

product and quantity were collected. When an order is completed, the next order comes 

up 011 the drivers' .ornputcr s .r · ·11. Tile driv -rs 110 louucr 11 .cd lo stop lo pick-up and 

drop oil paper ord ·rs, ;111d nor .dundnnt d.ua .ntry is required, since it all happens in real- 

time. 

As forklift drivers enter this inventory-change information, the data is sent at a 

fast l.6 Mbps to a Proxim RangeLAN2 Access Point, which links the wireless computers 

to the Ethernet network. Access Points are placed throughout the warehouse to create an 

in-building cellular-like network that allows drivers to stay connected regardless of their 

location. "We were very impressed with the range we got from even just one Access 

Point. It nearly covered the whole warehouse," noted Birgbauer. 

..j 1 
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From tile Access Points, th' iutornuuion 110 ·s to ;111 in-buildinu hub that is wired 

to an AST Pentium-bas 'cl P server on the Richardson campus. ll then goes to a 

communication s .rvcr that sends the data to a Digital Equipment Corporation host 

computer at the finance division in Lynchburg, Virginia. 

Because it is simply an extension of standard Ethernet, RangeLAN2 plugged right 

into Ericsson's existing network. According to Birgbauer, "The installation of the system 

Was simple, and it's easy to manage." 

In addition lo bcinu .omp.u ihl · with 111 · st;111d;1rd wir ·d 11 .Iwork , R;111P 'LAN2 is 

an "open" wircl 'SS 11 .rwork rn.u riv 'S f \ri 'SSOll Ill .hoi .c of uxinu ;\ broad set. of other 

Wireless mobile computers and RF barcodc scanners on the same wireless backbone, in 

addition t.o t:he Fujitsu computers. More devices are compatible with the RangeLAN2 

network than any other wireless LAN. 

"By completely automating inventory management and using the RangeLAN2 

Wireless LAN, we simplified the driver's job. while maintaining the most up-to-date 

information. In the warehouse this irnpr v s cffi 'i ncy. data accuracy and productivity. 

For our finance group it enables bctt 'r mannecmcnt of our inventory and customer 

ordns. 

"Tile Rilll,' ·L/\N_ wireless L N has been a key lo the success of this system," 
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2.4.3 McKesson 

Problems 

There must be a better way to manage a massive inventory that's costing you 

millions in tracking errors. 

Solution 

McKesson I IBO ' inv ·st ·d in :111 .nuouuucd distributiou syst 'll1 that equips 

Workers with wearable handhold computers. 

Until recently, the world's, largest health care services provider, McKesson 

HBOC, was dumping about $28 million a year into a black hole of inaccurate shipping, 

billing, and bad inventory. Sales of its pharmaceutical and health and beauty aides 

languished. 

The old pap .r-bascd s stem was "inac urate, slow, and nonproductive," said Tom 

t\1;1°ill, vi.' pr .sid 'Ill or logisti ·s IC ihnologics at the San Francisco company. "Mistakes 

h;1ppc11 'd ;di tli · ti111 ·. W cd bill sc rnconc for item A when we shipped item B, or we'd 

haw xhorrnucx. W ··ti hill th .u: for 10 of something but ship 5. It costs millions of dollars 

;1 Y ·ar to process :1 r .turu. r .bill, r ·sto .k , and put it on the customer's shelf'." 

Univ
ers

ity
 of

 M
ala

ya



.\lQokshop Inventory Management System C'1:1pt .r • 

In 1994, Magill embark .d 011 ;1 massiv · automation pL111 Ilia! is only now coming 

to a conclusion. To improve .iccuru ·y in all facets or its supply chain, the company 

SCltled on a warehouse/inventory management package from Unitcq, then customized it 

and called it Acumax. 

The company eventually installed Uniteq's IBM OS/400-based application on 

each of its 35 AS/400 minicomputers in its distribution centers. Using a spread-spectrum 

radio frequency (RF) network, infrared scanners, and wearable handheld computers from 

Symbol Technologies, warehouse work ·rs could more ac .urut ·I and quick! receive. 

record, bill, and ship inv .niory ord 'IS. Tit· sysl ·111 r xluc ·s human .rror because 

C1l1ployees simply s ·;111 tile bar .od · ()11 it ·ms and :1u10111;1ti .ally upload Ilic information to 

the management database. 

Ultimately, the company reached its goals-and realized a one-time cost-savings 

of $17 million, plus an annual return of $28 million. But not without complications: Its 

time and cost estimates were off by two years and $33 million. 

When it w nt live with the first aut mated distribution center in August 1994, the 

company was hit with installation osts, debugging nightmares, costly AS/400 upgrades, 

an(! int .ur.uion ;111d cnhling issu .s. 
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"It was hell," Magil] said. "lnvoi .cs, pri ·i11 ', ;111d billinu were all a mess. IL Look 

several months to g 't under control. We evaluated it very hard LO sec if we wanted to 

pro eccl." 

After a rocky start and repeated requests to the board of directors for more money 

- what was estimated to be an $18 million project ended up costing $51 million - 

McKesson proceeded slowly. 

By 1995 only three warehouses wcr · oulin ..Thc company lias sine· st cppcd U[ the pace. 

Was ii worth th' .ox: ;111<1 h ·ad;1 .h ·s'? 

"We manage orders better and at a lower cost," Magill said, adding that 

McKesson's warehouse workers were initially resistant to the drastic change but now 

appreciate being relieved of the tedium of manually counting inventory. 

Symbol's RF network and scanning technology leave little room for error, he said, 

Which lowers the risk and costs link .d to bu i inv ntory management. (McKes son has 

been known to stumble up 11 $1 _0 million in inventory it didn't know it had.) 

Till' 11 'xi step is to ti· tile cumax 111 cniory system into the company's suppliers and to 

bring ·vcr 011 • onlin i wilh electronic purchase orders. 
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"We're got11'' lo be b .ncr off the 111or' we brine 011li11c," Magill said. "We've 

already exceeded inventory accuracy and paper savm 1s targets [by about 8 percent], 

which we now use as a selling tool for prospective customers." 

The Result 

"Remember to smile as you explain your $51 million budget request to upgrade - 

of all things" the company's aging inventory management system. It'll make the news 

easier to swallow. So will pointin 1 to M ·K .sson I IBOC's v .nturc. whi .h ultimately took 

five years hut tied a secure tourniqu 't around th · ·sti111;1t ·cl $_8 million ;1 year the health 

car' service was losinu to w.is! and in .Ifici 'n y lt's 110 wonder: The company's $2.5 

billion stockpile inventory, distributed among 35 centers, was overly dependent on paper 

and human input. The upgrade, however, uses an inventory management app, AS/400 

minis, and plenty of symbol networked wireless handheld. 

• Time it took: Five years to automate 35 distribution centers . 

• Cost: $51 millions 

• Saving: A on i-timc suvinus or $17 millions and $28 annual savings because of 

reduced inventory rnanagcm 'Ill err rs. 
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• Lessons learned: I on 't uiv · up just h .causc your project icts off le a rocky start, 

says To111 Mauill, vice president or logistics technologies. McK sson was 

undeterred by$ million in cost overruns and two years added to the project. As 

th world's largest health care services company, its management saw that was an 

improvement worth investing in. 
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2.6 Conclusion 

Business must have methods and procedures that offer ample flexibility to meet 

unusual and sometimes unreasonable demands on their resources -- personnel, equipment 

and facilities and operational. Exceptional customer service also includes providing top 

quality products at reasonable costs. 

Businesses must keep a careful rein on their inventories. Having too much 

tnventory and/or not havinu 'llOU 111 StO .k arc .onxid T xl prun.u: dire .t cuus 'S Of 

business Iailurcs. 

In any business, make it big or small, we must. understand that taking good care of 

our inventory is very important. If we as managers do not understand the concept of good 

inventory management, we must learn to be familiar with it and its applications. One of 

the reasons for the failure of a business is its inventory management. There are many 

ways to fight failure, and we can tart from here. There are new technologies that can 

help us maintain and supervise our inventory. What we can do is learn, implement and 

evaluate our busin 'SS. And we can start with our inventory. 
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3.1 Introduction 

Systems analysis is the study of a current business and information system, and 

th definition of user requirements and priorities for a new information system. Systems 

Analysis involves three basic phases: 

• Feasibility assessment (Project Survey Phase) 

o Interviews 

o Project scop · 

Problem st.u ·111 ·111 ;111d .l.rxxific.u ion 

o Propes .d proj · ·1 plan 

• Organization problem statement (Project Study Phase) 

o Project roles 

o Learn current system (use repository) 

o Model the current ystem 

o Analysis of problems and opportunities 

o New system's objectives 

N 'W projects 'Ope and plan 
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• Organization rcquircm .nts statcru 'Ill (D .fiuitior: Phase) 

0 Iden Li !'y rcqu i l'C111ClllS 

o Model system requirements 

o Discovery prototype 

o Prioritization 

o Review requirements 

The aim of system analysis is to analyze, specify, and define the system, which is 

to be built. The models lcvclopcd in this phas ·will d .scribc "what" the system will do. 

The h 'II 'ri1s or sys! '111 aunlyxix .rr ': 

• Provides an overview of the business 

• Defines the scope of the system 

• Defines "what" the system will do 

• Provides a solid understanding of the system 

.0 
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3.2 Requirement Definition 

A software requirements definition is an abstract description of the services that 

the system should provide and the constraints under which the system must operate. It 

should only specify the external behavior of the system. It should not be concerned with 

system design characteristics. Consequently, the requirements should not be defined 

using an implementation model. The definition should be written in such a way that it is 

understandable by customers without knowlcd c or specialized notations. The notations 

used for requirements definition must th ·r .Ior · l c b:1s xl on u.uural 1:111 •u:11' ', forms and 

siniplc intuitive di:11r:1111s. 

System rcquircm .nrs 111;1y be ·i1h ·r run tion.il or non-fun 'tion:tl requirements: 

• Functional requirement: These are statements of services the system should 

provide, how the system should react to particular inputs and how the system 

should behave in particular situations. In some cases, the functional 

requirements may also explicitly state what the system should not do. 

• Non-functional requirement: These are constraints on the services of 

functions offered by the system. They include timing constraints, constraints 

011 the de clopmcnt pro' ss. standards and so on. 

. I 
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3.2. l Functional Requirements 

• lnventory database 

o System should have the ability to store inventory detail (book's title, 

publisher, author, price, quantity, edition) 

o System should display alert when the inventory level below 

predetermined numbers. 

o Lnventory data should store systematic. 

o System should output inv .urory infonu.n inu wit 'II 'V .r s '<tr ·hi1111 b 

.idministr.uor or pot 'ltli;tl 'USl0111 .r. 

• A .ccss permission 

o System should recognize people that operate it by checking the login 

name. 

o System should run the system according login name. For example, 

administrator has the authorities to access administrator module and 

same thing for employee and customer. 

• Automatic update inventory changes 

o yst ·111 should reduce inv ntory level each time after successful 

truusuction. 

dminisrrator can do manual edit on the inventory data. 
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• Book scar .hine and browxiu 1 

uxtomcr could us' tllis system to find the book they want to buy. 

System should tell customer that the book status (price, quantity on 

hand) 

o A short description should be outputted for every success finding. 

• Member registration 

o Customer could register to become a member of the bookshop 

o Special discount could be give to those registers as member. 

• Online orderin 1 (Place an order throu iii ustorn .r module 

Wh 'II the .uxtoiu 'r tiuds tllat tit' honk 011 hand IS 1101 cnouah, they 

.ou Id do ;111 011 Ii n · ord 'ri n u, 

o Customer could do the same thing for the book not in the bookshop or 

new released book. 

3.2.2 Non-Functional Requirements 

• Data conununicati 11 

R 'liable in Iran 't scrvi .c should be provided. If the network run 

improper! ma irnpa t business deeply 

Th· intranct should provide easy access and retrieval of inventory data 

by udministrator, employees and customer. 

5J 
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• User interface dcsiuu 

o System should have a11 auractivc interface. 

System may use graphics interface rather than textual interface. 

o System should provide an user-friendly interface 

• End-user guideline 

o System should implement with the help file for the new user. 

o The end-user could refer to the help file when they face any problem 

regarding the BlMS. 

• Respond lime 

o The data r .tri .val sp ··cl should b ·List. 

o S ';ll' .hir: •pro .css mux! 1101 1;1k' lonu time. 

• Hardware 

o Upgrade processor speed, RAM (Random Access Memory) and disk 

storage space for a better performance. 

• Software 

o Software should compatible with the software that develops the 

sy tern. 

. ·I 
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3.3 Technology onsidcration 

3.3.1 Proo-ramming Language 

Programming language that being chose should: 

1. Have ability of creating user interface easily. 

2. Provide a graphic interface. 

3. Compatible with the database server that being used to store data. 

4. Error handling. 

Consideration result: Visual Bnxi · (J.() 

3.3.2 Database Server 

Database server should have the below characteristics: 

1. Store large amount data. 

2. Concurrent access. 

3. Security element 

4. ornpatiblc with the pre gramming language that uses to develop the system. 

5. J\ · · .ssibl • in L N (Local xrca Network) 

'onsitlcrntion result: Microsoft QL Server 7.0 
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3.3 .3 Platform 

The system should run in a platform which: 

I. Provides a network environment 

2. Support database server and programming language that develop system 

3. Reliability 

4. Real-time 

Consideration result: Microsoft Windows NT 4.0 
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3.4 System Rcquir mcnts 

System requirements consist or 2 components: 

I. Softwar requirements 

2. Hardware requirements 

3.4. l Software Requirements 

• Windows NT 4.0 

• M icrosoft SQ! Server 7 .0 

• Microsoft Visual Studio 6.0 (Microsoft Visual Basic 6.0) 

3.4.2 Hardware Requirements 

• Windows NT Server 

• Microsoft SQL Server 

• PC with the sr ccifi at ion: 

1. ~150Ml11. processor or higher 

11. (1~IMBR Morhighcr 

Ill, I.() 113 01' I Im [disk Or higher Capacity 

. 7 
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4.1 Introduction 

System design is the evaluation of alternative solutions and the specifications of a 

detailed computer-based solution. It is also called Physical Design. System design is 

composed of three phases: 

• Select a design target from a candidate solutions (Selection Phase) 

• Acquire necessary hardware and software (Acquisition Phase) 

• Design and intc irate the new system (D 'Si 111 and Int .urution Phase) 

o General dcxi 111 

o Detail 'cl cl 'Si 'II 

System design can be represented into 2 components: 

I. Program design 

2. Database design 

4.2 Program Design 

BLM has _ main modules: 

E1111 lo c · module 

'\. Cuslorm:r modu] · 
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4.2. I Login Module 

Every time when BIMS is required lo run then the program will prompt out a 

login form for end-user (administrator and employees) to do login by enter user name and 

their password. The program will run on module that is allowed to access. But, for a 

customer, they do not need to do login. So, customer module is default module for this 

system. 

Lo" i 11 I 

I I 
Administrator Employee Customer 
Module Module Module 

Figure 4. 1 - Login Module Univ
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4.2.2 Administrator Module 

This module is especially for those administrator to do controlling and analysis. 

Administrator used this module to help them in data entry and editing process. The data 

involved in this feature are book title, author, selling price, retail price, publisher detail, 

quantity and so on. Then, administrator uses this system to keep track bookshop 

transaction and inventory level for internal controlling and make sure bookshop running 

in a good condition. Besides, administrator module can ucncruic several reports like daily 

transaction sell in, r .port, monthly b ·st s .ll in • r .port, ~uid hook b .low dct .nuiucd level. 

/\d min ist rat or 
Module 

Data Entry Keep Track Report 

Book Title Transaction Transaction 

Author Inventory y Inventory 
Publisher 

Quantity 

- Retail Pri T 

Sclli1l'' 

Figure 4.2 - Administrator Module 
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4.2.3 Employee Module 

~mploycc module is designed especially for the employee those work as cashier. 

Cashiers use this module to do transaction (refers to the book sale process). Whenever 

there is a successful transaction has been done, the system will store the transaction. 

Besides, employee module will automatically reduced inventory number in the database 

according the sold item through this module. 

I '111ploy · · 
Modu] · 

- 

I 1 

Transaction Store Update 
Transaction Database 

Figure 4.3 - Employee Module Univ
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4.2.4 Customer Module 

Customer module is a program that is developed according customer needs. 

Customers use this system to do book searching to get the book they want to purchase. 

Moreover, all potential customers could browse the bookshop by entering the book title, 

subject, author and publisher. Then the system will do a searching on database. If the 

system finds the book that customer want to purchase, it will output some information 

like book description, price and location or the book. 011 the system could not find the 

book or the book air .ady out or sto .k , tli '11, :111 onlin · ord .riuu [oru: will be prompt out 

l'or customer to do a11 011li11 · ord .riuu by cut T th' hook till', author, publisher and 

quantity. When the hooks arriv ', they will be informed. Bur, administrator has the 

authorities to order or not. 
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Cuxtniu .r 
Module 

Searching & Information Online Order 
Browsing 

Title Description Particulars 

Author Price Tille 

-I Publisher 
~ 

Lo ·atio11 Author 

Subject Q11antity Publisher 

Quantity 

Figure 4.4 - Customer Module 
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4.3 Database Desi un 

Database - large store of computerize data. It keeps all the important data inside 

computer or server. The benefits of using database are: 

1. Easy to store 

2. Easy to retrieve 

3. Save cost 

4. Save space 

12 tables arc created for this BIMS: 

I. tblBook (Book dct.iilx) 

2. tbllimploycc ( 'u1r111 bookshop employ • ') 

3. tblMember (Customer details) 

4. tblPublisher (Publisher details) 

S. tblCategory (Book category and description) 

6. tblOrder (Store customer order) 

7. tblTransaction (Transaction details) 

8. tblOrderltem (Order item details) 

9. tblSalcll em (Sale it '111 details) 

10. tblP;1 111 mtMcth: d (Pa m .nt method des ription) 

I I. tblShipMcthod Ship mcthc d 1 scription) 

I . lhlSllipSt;1tus Status or on line ordering item) 
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4.3.1 Data Dictionary 

a) Members table - tblMember 

Table 4. 1 - tbiMember 

Column Name Data type Length Description 

ID Int 4 Customer's identification 

(Primary key) 

FirstName Varchar so Customer's first name 
~ 
LastName Varchar so Customer's last name 

- 
Phone Vurchar 20 ustorn ·r's ·011ta ·t nurnb .r 

Email Varchar 50 usiom 'r' s 'mail address 

- 
Address Varchar so ustorncr' s address 

- 
Street Varchar so Street where customer reside 

- 
City Varchar so City where customer reside 

- 
State Varchar 50 State where customer reside 

~ 
Country Varchar 30 Country where customer reside 

,__ 

Postal Code Varchar 20 Customer's address postal code 

- 
RegisterDate Datetime 8 Customer's registered date 

~ 
MemberStatus har I Status of the member 

,__ 

Lo inNam Varchar 20 Customer's login name 
"- 

Lo •i11P11ssword Var har 20 Customer's login password 
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b) Books table - tblBook 

Table 4.2 - th/Book 

Column Name Data type Length Description 

ISBN Varchar 20 Book identification (Primary key) 

Title Varchar 500 Book title 

Publisher Int 4 Book publisher 

Edition int 4 Book edition 

Description Varchar 1500 Book description 

Quantity Jnt 4 Quantity or book available 

ate gory har 3 Book cat '11ory 

Retail Price Money 8 Book rel a i I price 

Se! Ii ngPrice Money 8 Book sell price 

Reorder Int 4 Quantity that have to reorder 

c) Books Category table - tblCategory 

Table 4.3 - tbl Category 

- 
Column Name Data type Length Description 

ID har Identification of book category (Primary key) 

·- 
Des .ripiion Varchar 50 Description of the category 

~ 
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d) Orders table - tblOrder 

Table 4.4 - th/ rder 

Column Name Data type Length Description 

ID int 4 Identification of the customer's order 

(Primary key) 

Member_ID Int 4 Customer's identification 

Order Date Datatime 8 Date of the order is placed 

ShipAddress Yarchar so The shipping address 

ShipStreet Yarchar so Street wh 'I'' re .ipicnt r sic! 

Ship ity Varchar 50 City wh ·r · r x.ipicnt reside 

ShipSlate Y .rrch.ir 50 Stat wh r recipient reside 
~ 
ShipCountry Varchar so Country where recipient reside 

ShipPostalCode Varchar 20 Recipient's address postal code 

ShipMethod Char I Customer shipment method 

ShipStatus Char 1 Status of the customer's shipment 

PaymentMethod Char I Customer paid method 
~ 
Payments tatus Char I S tatu of the customer's payment ' 

CCNumber Var .har 16 Credit card number 

- 
Expire Oat tim 8 Credit card expire date 

~ 
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e) Payment Method table - tblPaymcntMcthod 

Table 4.5 - tbl l ay111 '11/Metlwd 

Column Name Datatype Length Description 

ID Char I Payment identification (Primary key) 

Description Varchar 50 The types of the payment 

f) Shipment Method table - tblShipMethod 

Tobie 4.6 - tbl Sliipivletltod 

Column Name Data type Length Description 

I har I Shipment id ntification (Primary key) 

Description Varchar 50 The types of shipment 

g) Shipment Status table - tblShipStatus 

Table 4. 7 - tbiShip Stotus 

- 
Column Name Data type Length Description 

~ 
ID har I Shipment status identification (Primary key) 

Description varchar 50 Status of the shipment 
~ 
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h) Ordered Item table - tbIOrderltcm 

Tobie 4.8 - th/Ord trlteni 

Column Name Data type Length Description 

Order_ID Int 4 Identification of the customer's order 

Book_ID Varchar 20 Book identification (ISBN) 

OrderQuantity Int 4 Quantity of books has been ordered 
~ 

i) Publishers table - tblPublisher 

Tahir 1.9 - tbll'ublislier 

Column Name Dutatypc Length Description 

lD lnt 4 Identification of the publisher (Primary key) 

Name Varchar 50 Publisher's name 

Email Varchar 50 Publisher's email address 

- 
Address Varchar 50 Publisher' address 

~ 
Street Varchar so Street where the publisher reside 

City Varchar 50 City where the publisher reside 

Stat Varchar 50 State where the publisher reside 

- 
ountry Var .har 50 Country where the publisher reside 

Postal ode Var har 20 Publisher's address postal code 
~- 
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j) Employee table - tblEmployec 

Ta hie 4.10 - th/ Employee 

Column Name Datatype Length Description 

ID Yarchar 10 Identification of the employee (Primary key) 

Name Varchar 50 Employee's name 

Phone Varchar 20 Employee's phone number 

Address Varchar 150 Employee's address 

Email Varchar 30 Employee's e-mail address 

Birthday Datetirne 8 Ernployc 's birthday 
~ 
StartDatc Dutctirnc 8 Employee' s start work date 

- - 
UscrNamc Varchar 20 Employee's user name for login 

Password Varchar 20 Employee's password 

Category Varchar 30 Employee's category 
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k) Transaction table - tbl'Transaction 

Tobie 4.11 - th/Transaction 

Column Name Data type Length Description 

ID Int 4 Identification of the transaction 

Date Datetime 8 Time that transaction is made 

Employee_ID Varchar 10 Employee that done the transaction 

Total Money 8 Sum of the customer purchase 

I) Sale Item table - tblSalcltcm 

Ta hie 1. I 2 - tbl Ortlerlteiu 
- 
Column Name Data type Length Description 

~ 
Transaction_lD fnt 4 Identification of the customer's order 
~ 
Book_ID Varchar 20 Book identification (ISBN) 

~ 
Sell Quantity Int 4 Quantity of books has been ordered 

- 
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4.4 Data Flow Diagram rorr» 

4.4. l Preface 

Data flow diagrams were developed in the early sixties. In that particular period, 

there has been a lot of writing in professional magazines and books. Because there has 

been so much writing in the literature about it, nowadays it is a trivial topic. As a 

consequence of it, it is hard to find any article about Data flow diagrams. Especially 

about the history and the development throughout the time, there is hardly any 

information. 

4.4.2 General information 

Data flow diagrams arc diagrams which show the flow of data from one place to 

another. DFDs describe the processes of a system, showing how these processes link 

together through data stores and how the processes relate to the users - the outside world. 

They are used to record the systems analysis as a part of the design documentation. At 

their lowest level of detail, as we shall see. DFDs are often included in a programmers 

Working specification when the syst ems analysis is complete and the system is being 

prograrnmcd. lMORTC 31 
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4.4.3 Importance of DL:..D 

Why data flow diagrams'? In Dutch th 're's an expression: ',,n blik zcgt mccr dan 

duizcnd woordcn' (one view says more then a thousand words). This is also true for a 

graphical d scription model. It's difficult, if not impossible, to describe a model in words 

and still being clear and not complex. This was one of the main reasons to develop a 

graphical modeling technique like Data flow diagrams. 

Data flow diagrams usually are made alter a Context Diagram has been made. 

because the .ontcxt dia 1ra111 fun .tions as 111, baxis or ;1 D:1t:1 l'low di:11r:1111. It's important 

not lo [or rct l11·11 I ala flow di.: 1r:1111s .u: · no! :1 111od ·I of l'luw or .ontrol or s .qu in .c of 

processi11g in ;1 system. I at;1 [low diaur.uus must b seen :is :i model which shows the 

flow or data through a system. 
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External 

0 Entity 

Tah!e "l.13 - Dl-l) .\'y111ho/.,· 

Some· or destination or data that is external to the system. 

r Process Manual or computer process that changes data. In the 

following text a circle is used to indicate a process 

----- 
C.,..._[-a 

I :11:1 Stor • Manual or ·0111p111 ·r s1or:11 • of cbll;t 

Data Flow Data transfer in the direction indicated by the arrow. Each 

arrow should he label xl to indi .urc what data ts being 

7. 

Univ
ers

ity
 of

 M
ala

ya



4.4.4 Inventory Data Flow Diagram 
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Figure 4.5 - Inventory data flow diagram 
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If~·, (M.,ffl 
Cli:iptcr 4 - Systc111 Desi 111' ~ 

Note: 

l. When the bookshop purchases new books, the administrator will run 

administrator module to input the book data. First of all, administrator will check 

whether the book detail is in the database or not. lf the book is found in database, 

administrator just increase inventory number else administrator will input the 

book detail such as title, author, publisher, retail price, selling price and so on. 

2. Administrator can check inventory level in the database by using query and print 

out the book which should be reorder. 

3. On the other hand, employee can do books 'II inn by input book ISBN (primary 

key) to search for Lite hook pric · .md cal .ulat · tot;il pri · · of .ustorucr purchase. 

4. ustorn 'I' iuvolvcd with inv .nrory d;1t;1 h · .ausc the will 11s' this system to do 

book searching and book ordering. When they do browsing and searching, they 

could find the book through title, subject, author and publisher. Customer module 

will help them do searching in database and output data like description, price and 

location. While the book is not available, then customer could do an online 

ordering. 
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4.4.5 Transaction Data Flow Diagram 

7 ~ 
Ii 
r, 

Employee 
... Book ... • Receipts 

... Book ID, Selling 

Quantity '- ,, - ,, 

,, 
I c Transaction 

~ I 

~' G n rat 
8 

~ 
and print ' 
r port 

K p Adm in 
Tr ck ... 

- ' 

Figure 4.6 - Transaction data flow diagram 

Note: 

1. Whenever customer purchases books, employee uses employee module to de 

transaction. The transaction will be store inside database. And BIMS will print out 

a receipt to the customer. 

2. Transaction that stored inside database ould be access d and retrieved easily by 

bookshop administrator if th want to do auditing. 
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4.4.6 Member Data Flow Diagram 

' 9 ' 
~ Record ... 

New 
Member 

'- ,, :I .... ~ 

.__......., 11 !'I 
'"' ~, 

In Member - ~ Keep Report Member 'I .... 
r Track Generate 

and print 
~ 

Change 10 n 
Details 

~ Edit .... 

~ ~ 

Figure 4. 7 - Member data flow diagram 

Note: 

I. If there is a new member registration, bookshop administrator will run 

administrator module to input new member data. 

2. If a member wants to edit his/she personal details then he/she can ask book hop 

adrnini srrator to do the chanz s. 

3. Administrator can edit m mber data ac ording company needs. 
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4.4.7 Employee Data Flow Diagram 

/ -, 
12 ... 

~ Registration ... 
New 
Employee 

\. ... 

14 M ~, 
I c Employee - ~ Keep Report Employee ... .. F' Track Generate .... 

Resign or 
and print - 

Change 
/ 

Details 13 ~ 

~ Edit ... 

.. 

Figure 4.8 - Employee data flow diagram 

Note: 

1. If a new staff is employed, the administrator will key in he/she personal details 

and assign a login name for them and give permission for them to access certain 

function. 

2. lf the employees ant to change their particular they can ask administrator to do it. 
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4.4.8 Publisher Data Flow Diagram 

15 ~ 

.._ 
Record ... 

New 
Publisher .. 

r 
17 I'! 

1r 
i' I c Publisher - ~ Keep Publisher q ... Report 

Track .. 
Generate 
and print .. 

Change 
Details 16 ~ 

... Edit ... 

'" .. 

Figure 4.9 - Publisher data flow diagram 

Note: 

1. If the bookshop has orders with new publisher, administrator will input the 

publisher detail into database. 

2. They also have the authorized to edit publishers' file. 
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C'liapln 5 S st ·111 lmplcnicntution 

5. l Introduction 

Under this stage, we transformed the design model of the Bookshop Inventory 

Manag ment System into workable software. The system implementation of Bookshop 

Inventory Management System will be divided into two components, which are platform 

development and the modules implementation. 

5.2 Platform Implementation 

The platform implementations include xcuinc up operating system and database server, 

which arc Microsoft Windows NT Server and Microsoft SQL Server. 

5 .2.1 Setting Microsoft Windows NT Server 

Before the system is b ing developed. it needs to run under Windows NT server. During 

the installation or Windows NT 4.0. the hard disk is formatted using NT File system 

l'o1111;1t to ·11s111'l' :i more stable an I sc urcd NT transaction across the platform. Main 

r 't1so11 to s ·t up this opcr;itin(l s stern is the multi-users feature. It allows concurrent 

prmTss h dilfcr ·11t users. 
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5.2.2 Setting Microsoft SQL crvcr 

The SQL server is installed in another Compaq server. ll is separated from the HS and 

Exchange Server. After the Microsoft SQL server has been installed successfully, a 

database name Bookshop is created. Then, we create the table according to the database 

design. This database will become the database storage for the system. The tables are 

created for keeping the data used in all modules of the Bookshop Inventory Management 

System. 

We allocated the hard disk sp;1 .. lor Iii. d;1l;1h;1s. to max imizc the P .rformaucc or the 

QL server and 10 'nsur · rh T' is ·11011111 or space 10 store the record. The file arowih of 

the database is set to I 0 Yo or the original database size. 

5.3 Modules Implementation 

The Bookshop Inventory Management System has 3 main modules: 

• ustorncr Module 

• L111plo c ·Module 

• /\d111i11istrnlor Module 

l\;1ch 111od1ilc is i1npl ·111 ·111 .d using Visual Basic, one type of programming languages. 
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5.3. l Customer Module 

usiom r module is designed specially for the bookshop potential customer. With this 

module, customers can search the book record in database instead of rack by rack. 

Potential customers are informed that whether we have the book in our stock. Besides 

searching feature, they can do an order through the system. 

For the searching function, customers can search database by book's: 

• JSBN 

• Tille 

• Author 

• Publisher 

• Category 

For the order feature, customer can do an order on the book, which is not in stock. 

Customers are required to input their personal detail such as: 

• Name 

• Identity Number 

• li-mail address 

• Tel .phouc Numb ·r 

• /\ddrcss 
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5.3.2 Employee Module 

Employee Module is designed specially for the bookshop cashiers. This module not only 

have the entire feature that customer module has but also transaction function. 

Transaction function is where the cashier does the sales module. In the transaction 

function cashier will input: 

• Book's ISBN 

• Quantity 

Then, the system will calculate th· total :111HJu111 lltal .ustoiu ·r should p:t ancl th · s stern 

will automatically update d.uabasc :11'1 .r tit· 1ra11s:1c1io11 k1s stor 'ti. 

5.3.3 Administrator Module 

Administrator module is the place that administrator updates data and keep track 

inventory. The functions are: 

• Edit inventory record 

• Edit Employee record 

• Eclit Publish 'r re .or I 

• Edit Hook Cal · ior re .ord 

• Vi 'W ruxtomcr ord ·r rccc rd 
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6. l Computer system tcstinz 

ompuicr system testing is the analysis and validation or the product as a whole. 

Computer system testing encompasses all product components, including both hardware 

and software. Its purpose is to verify that al I essential functions and features are present 

and working properly. Computer system testing often includes testing the system's 

performance and response times, and validating that all system components function as 

intended. Computer system testing can also oft n include a wide range of industry 

standard tests. These may be performed separately on each system component, jointly on 

multiple system components, or both. 

Stundurd t ·sts commonly us .d to validate :1 ·0111put ·r system muy include, but arc 

not limited to: 

• Functionality testing to determine how well your product functions based on its 

stated design specifications. 

• Performance testing to identify whether your product functions within the 

expected performance parameters, and to allow you to compare your product's 

performance against its competitors. 

• Stress/Load testing to verify our system's ability to successfully handle 

excessive amounts or hallcngiug lYJ cs of input data. 

• Compatihilit t ·sting to vnlid.uc your system's ability to function smoothly with 

·;i .h )!' the anous har lwarc devices and software programs for which you 

d ·si rued :11Hl bui It ii. 
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6.2 Why use computer system Lesli ng? 

"If you build it. they will come" use to be the 111arketi1111 norm. In today's competitive 

marketplace, however, just building a product is no longer enough. Now we must also: 

• Prove that our product does everything we say it does 

• Show that our product fits seamlessly into existing and planned networks 

• Give the buyer the most for their money, and make sure they know that's exactly 

what they are getting 

• Meet or beat our competition in any number or tests that may be thrown at our 

product 

• Protect our company [rorr: pot ·11ti:il li.ihil it y hy li1ki1111 ·v ·ry rcnsonahlc step we 

can to mnl c sur · that our produ 'l is sar· and sound. 

6.3 Definition of unit, component and integration testing 

Unit. The smallest compilable component. A unit typically is the work of one 

programmer (At least in principle). As defined, it does not include any called sub- 

components (for procedural languages) or communicating components in general. 

Unit Testing, 111 unit testing .nllc i 'OITI[ on cnrs (or communicating components) are 

r 'pl:1 ·cd wit It stubs. simulutors, or trusted components. Calling components are replaced 

Willi drivers or trusted sup 'r- .omp in .nts. The unit is tested in isolation. 
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Co111po11e11r: A unit ts a component. Th, i11L · 1r:1Lio11 or one or more components ts a 

component. 

Nore: The reason for "one or more" as contrasted to "Two or more" is to allow for 

components that call themselves recursively. 

Component testing: the same as unit testing except that all stubs and simulators are 

replaced with the real thing. 

Two components (actually 011c or mor ·) .u: · s.iid to h · in: ·11r;1ll'd when: 

a. Tiley have he'll .ompil 'd, link ·d, ;111d load 'd to 1 ·th .r. 

b. They have successfully passed the integration tests at the interface bctw en them. 

Thus, components A and Bare integrated to create a new, larger, component (A, B). Note 

that this does not conflict with the idea of incremental integration -- it just means that A 

is a big component and B, the component added, is a small one. 

Integration testing: carrying out integration tests. 

l11t · •r:11io11 tests (/\ft .r l.cunj; and White) r r pro cdural languages. 

This is L'ilSil 'l'll ·r:tli1,cd l'or languages by using the equivalent constructs for 

llll'ss:1~·l· p;1ssi11 •. 111 tit· rollo\ 1ng, the word "call" is to be understood in the most 

'c11 ·ral s .ns · or :1 d;tt:1 flow and is not restricted lo just formal subroutine calls and 
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returns -- for example, passage or data ihrou ih ulobal d:1t;1 structures and/or the use or 

pointers. 

Let A and B be two components in which A calls B. 

Let Ta be the component level tests of A 

Let Tb be the component level tests of B 

Tab The tests in A's suite that cause A to call B. 

Tbsa The tests in B's suite for which it is possible to sensitize A 

-- The inputs arc to A, not B. 

Tbsa +Tab== the inte iration t ·st suitc t+> u11io11). 

Nore: Sensitize is a technical term. It means inputs that will cause a routine to go down a 

specified path. The inputs arc to A. Not every input to A will cause A to traverse a path 

in which B is called. Tbsa is the set of tests which do cause A to follow a path in which 

B is called. The outcome of the test of B may or may not be affected. 

There have been variations on these definitions. but the key point is that it is pretty darn 

formal and there's a goodly hunk f testing theory, especially as concerns integration 

testing, 00 testing, and regression t 'Stin...,, based on them. 

!\s lo the dill .rcn · · bet we .n imcnrution testing and system testing, system testing 

Sp ·ril'ir;lll 1 !'(ll'S :11't T behaviors and bugs that arc properties of the entire system as 

distinct Irom prop ·rti ·s auributuhl . to cornpr nents (unless, or course, the component in 
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question is the entire system). Ex.uupl .s or syst '111 t ·sl inu issues: resource loss bugs, 

throughput bugs, performance, security, recovery, transaction synchronization bugs 

(often misnamed "timing bugs"). 

6.4 Unit Test 

Unit test i the test of the software elements at the lowest level of development. 

Units may be aggregates of software clements. Planning for unit test should occur 

concurrently with the software dcsi 111 ~' .tivity. R ·us .d software will probubl 1101 

undergo unit lest; unless chun 1 .s w re 111:1d' lo Iii· units. Th '11, appropriate t 'Sling is 

performed <1s in re •r ·ssion tcsi in '· 

General 

• Test planning - Establish the objectives of the unit test, the strategies to be 

employed, the coverage requirements, reporting and analysis, and close-out of 

anomalies. 

• Generate, monitor, and update the unit test plan to accomplish objectives. 

• Trace test dcsian. cases, pro cdurcs, and execution results to the unit de igns. 

• onfirm that unoninlics luring test arc software anomalies, and not problems 

d ·t · .tcd for ol h 'I' reasons. 

• c; '.JI ·r;tl · lest cases <111tl I roccdurcs - Develop Lest cases and procedures for unit 

1cs1 t111d continue t1<1 .inu as required by software lest plans. 
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• Perform unit lest - Che .k individual soft war· units for typo •rapliical, syntactic, 

and Ionic errors to .nsurc that each correctly implements the software design and 

salis!'ics the software requirements; execute the test cases; analyze results to 

verify anomali s; recommend changes to software design or code; and conduct re- 

testing as necessary. 

• Document test activities and results. 

6.5 Software Integration Test 

Tile software intc 1ratio11 l ·st" .tivity is p .rfortu ·d to .x amin • how units int ·rface 

and interact with each other with tit' assumption th:ll the units and the objects (e .. , data) 

they manipulate have all passed unit tests [BEIZER]. Software integration tests check the 

interaction with other software (e.g., libraries) and hardware. The software integration 

test schedule depends upon the development and integration schedules for software units, 

hardware, and other components. For large systems, software integration test planning 

may require close coordination among all system personnel to ensure that the overall test 

objectives are achieved by the selected test .traregy. For each major integration that has 

successfully undergone inicrfu ' and intern nion testing, functional tests may be 

developed .md '·' ut .d I BEIZERl. \ h .n all system components have been integrated 

and hav · su · · ·ssfull undergone software integration tests, then the system moves into 

sol'!\ ar · s stem t .st. Durinu st ftv arc integration te t, reused software units are 
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integrated into the system. IL is .riti .ul lo test tluu th· i11l ·rl'aces an; correct, and that the 

rcsuliins software meets opcnuing requirements. 

General 

• Test planning - Establish the objectives of the software integration test, the 

strategies to be employed, the coverage requirements, reporting and analysis, and 

close-out of anomalies. Ensure that interface testing of reused software to other 

system software is planned. 

• Generate, monitor, and update a sottwar · int .uration l ·st pl;111 Lo accomplish 

identified objectives. 

• Trace t ·st dcsi •n, ·;is ·s, pro' xlurcs. and 'X .cut ion results to software 

requirements. 

• Generate test cases and procedures - Develop test cases and procedures for unit 

test and continue tracing as required by software test plans. 

• Perform software integration test. 

Check the inter-unit communication links and test aggregate functions 

formed by groups of units. 

onfirm that anomalies during test arc software anomalies, and not 

prob! .ms cl .tc 'l .d Ior other r asons. 

l inxur · 1111y ·h;111gcs to software requirements, software design, or codes 

ar · uuu] '. Condu ·t retesting as necessary. 
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onduct functional, stru .turnl, p .rform.mcc statistical, and coverage 

tcstirur or successfully integrated units after each iteration of software 

integration and successful testing of interfaces and interactions. 

• Document test activities and results. 

6.6 Software System Test 

Software system. test, in the context of' software V&V, involves the conduct of 

tests Lo execute the cornpl 'L ·ly int · irat .d syst .m. Sortwur · s st ·111 l ·st is the vnlidution 

that the software meets its rcquircm 'nts. Valid.u iou of th · .orupl 'le syst .m may involve 

many tests involving all system .omponcntx. Th' soft war system tests exercise those 

system functions that invoke software lo determine whether the software behaves as 

intended relative to complete system performance. These tests must be conducted in such 

a manner as to stress the system based on software responses to system inputs (e.g., from 

sensors, operators, databases). Tests and data collected from the tests are designed to 

provide an operational profile of the system which support a statistical analysis of the 

system reliability [MUSA87. MUSA89. BUTLER]. This section of the report addresses 

only the tests that validate that th' s ft ware implements the system requirements; other 

tests for oth .r ·01111 on 'nts and I 'rs~ c rives arc necessary for complete system validation. 
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While software sysl cm l csts arc coudu ·t xl art .r rh · syst 'Ill has been built, it is 

imperative that pla1111i11° for tiles' tests is conducted concurrently with the software 

r quircrncnts activity because: 

• Analyzing the software requirements for test requirements may result in finding 

software requirements errors and/or discovery of untestable requirements. 

• Establishing test facilities (e.g., model of operational environment) and 

Computer-Aided Software Engineering (CASE) tools (e.g., test case generators, 

test database) may require as much time as development of the system. 

For reused software, xoltwarc sysl 'Ill t ·st is perform .d to assure that the software 

is correct, consistent with prior clo .um '11Lllio11, .om] I 'I' [or us' and/or modification, and 

accurate. Al the system level, reused software should be considered part of the system. 

Tests are in accordance with test procedures. Results are documented and traced as 

required by the software system test plan. 

General 

• Test planning - Establish the objectives of the software system test, the strategics 

to be employed. the c vcraj; requirements, rep rting and analysis, and close-out 

or anomalies. 

• G .n .rutc, monitor. and u] late a software system test plan to accomplish 

ohjc .tiv ·s. 
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• Trace system and software rcquir .mcnts to lest software design, cases, procedures, 

and execution results. 

• Generate test cases and procedures - Develop lest cases and procedures for unit 

test and continue tracing as r quired by software system test plans. 

• Test the operation of the software as an entity (sometimes a simulated 

environment may be used); confirm that anomalies during test are software 

anomalies, not problems detected for other reasons; ensure any changes to 

software (software requirements, software design, code, or test cases) have been 

made; and conduct retcstin 1 as nee .ssary. 

• Document test activities and r .sulis. 

6.7 Software Installation Test 

The software installation test activity is the final step before launching full 

customer acceptance testing. The purpose of installation test is to demonstrate that the 

correct software has been delivered and that the software interfaces are correct relative to 

any interfaces at the installation site. cceptance testing, which involves the 

user/customer. is outside the scope or this document. 

• Condu ·t :111 install.uiou .onfiuur.uion audit. 
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Determine that all sort ware outputs uc .d .d 10 operate the system arc 

prcscu l. 

heck that the software installed Ill the system IS the Software that 

underwent software V &V. 

• Develop and execute tests that will examine and stress site-unique parameters 

(e.g., printer interface, operating system interface, monitor interfaces). 

• Generate applicable documentation. 

• Generate an SVVR (or generate it at the end of the software V &V process). 

6.8 oltwar QA & T slin) l·AQ 

I. W/Jot are some recent major computer systeinsjailur« mused by software bugs? 

• News reports in September of 2000 told of a software vendor settling a 

lawsuit with a large mortgage lender; the vendor had reportedly delivered an 

online mortgage processing system that did not meet specifications, was 

delivered late, and didn't work. 

• In early 2000. major problems were reported with an w computer system in a 

large suburban .S. publi s h l district with 100,000+ students; problems 

in .lud d I 0.000 erroneous report cards and students left stranded by failed 

cl:1ss rcuistraiion syst .ms: the district's CTO was fired. The school district 

tll' ·id ·d 10 r .insuuc it's ori iinal 25-ycar old system for at least a year until the 

bu •s w ·r · work ·d out or the 11 ·w system by the software vendors. 
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• In October or 1999 the $1_5 million N/\S/\ M;irs Climate Orbiter spacecraft 

was believed lo be lost i11 space due to a simple data conversion error. It was 

dctcrmin .d 11!:11. spacecraft software used certain data in English units that 

should have been in metric units. Among other tasks, the orbiter was to serve 

as a communications relay for the Mars Polar Lander mission, which failed 

for unknown reasons in December J 999. Several investigating panels were 

convened to determine the process failures that allowed the error to go 

undetected. 

• Bugs in software supporting a large commercial high-speed data network 

affected 70,000 husin 'SS custom ·rs OVL'I" ;1 p ·riod or 8 d.iys i11 Auuus! or I 999. 

Amon I those .rllc ·1 .d was ti!' .lc .rronic lr;1di11P sysl .m or Ille l:1r<,est .S. 

futures exchange, which was shut down for most of a week as a result of the 

outages. 

• In April of 1999 a software bug caused the failure of a $1.2 billion military 

satellite launch, the costliest unmanned accident in the history of Cape 

Canaveral launches. The failure was the latest in a string of launch failures, 

triggering a complete military and industry review f U.S. space launch 

programs, including software integration and testing processes. Congressional 

oversight hcarincs w 're rcqu cstcd. 

• /\ s111:11l 1ow11 in lllin: is r 'Civcci an unusually large monthly electric bill of $7 

million in M:11"11 or 199 . This was about 700 times larger than it's normal bill. 

II turn .d out to he due to bugs in new software that had been purchased by the 

lo ·nl power '( 1np:111 to deal with Y2K software issues. 
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2. HI/iv does softwure liave hugs! 

• Miscommunication or no communication - as to specifics of what an 

application should or shouldn't do (the application's requirements). 

• Software complexity - the complexity of current software applications can be 

difficult to comprehend for anyone without experience in modern-day 

software development. Windows-type interfaces, client-server and distributed 

applications, data communications, enormous relational databases. and sheer 

size Of applications have ;di .ontrihutcd (O the ''j/011 .nl ial urowth in 

xoft w.u: /syst '111 '()111pl .x iiy. And the use of obj' '(-Ori 'nl ·d techniques can 

complicate instead of simplify a project unless it is well-engineered. 

• Programming errors - programmers, like anyone else, can make mistakes. 

• Changing requirements - the customer may not understand the effects of 

changes, or may understand and request them anyway - redesign, rescheduling 

of engineers, effects on other projects work already completed that may have 

to be redone or thrown out, hardware requirements that may be affected, etc. 

Lf there are many minor changes or any major changes, known and unknown 

dependencies among parts f the project arc likely to interact and cause 

probl ·111s, and the .ompl xit of keeping track of changes may result in errors. 

E11tllllsi;1s111 or cuninccring staff may be affected. In some fast-changing 

huxin ·ss .nvironmcnts, continuously modified requirements may be a fact of 

lilc. 111 this ·:1s ·, 111:111:1' ·111c11t must understand the rcsultin risks, and QA and 
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test engineers must adapt and plan lor continuous extensive lest in' lo keep the 

inevitable bugs from ru1111i11g out or control 

• Time pressures - scheduling or software projects IS difficult al best, often 

rcquinng a lot of guesswork. When deadlines loom and the crunch comes, 

mistakes will be made. 

• Egos 

• Porly documented code - it's tough to maintain and modify code that is badly 

written or poorly documented; the result is bugs. In many organization 

management provides no incentive for programmers lo document their code or 

write clear, undcrxtundahl · ·od ·. 111 f:.1 ·t, i1's uxu.illy tile opposi: ·: th ·y get 

points mostly ror qui .k ly t11r11i11 i out .od ·,;ind there's job security ii" nobody 

else can understand it ('if ii was hard to write, it should be hard to read'). 

• Software development tools - visual tools, class libraries, compilers, scripting 

tools, etc. often introduce their own bugs or are poorly documented, resulting 

in added bugs. 

3. Kinds of testing should be considered! 

• Black box test in - not t used n any knowledge of internal design or code. 

T .xts arc based 011 requirements and functionality. 

• Whit, box tcstiun - based on knowledge of the internal logic of an 

nppl i ·:11 io11 's ·c d ·. Tt.;sls arc based on coverage of code statements, branches, 

pa Ills. and .ondil ions. 

<)() 
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• Unit tcstin - the most 'micro' seal· of t ·st inn; 10 lest particular functions or 

code modules. Typically done by Ilic programmer and not by testers, as it 

rcquir 'S derailed knowledge or the internal program design and code. Not 

always easily done unless the application has a well-designed architecture 

with tight code; may require developing test driver modules or test harnesses. 

• Incremental integration testing - continuous testing of an application as new 

functionality is added; requires that various aspects of an application's 

functionality be independent enough to work separately before all parts of the 

program arc completed, or that test drivers be elev 'loped as needed: done by 

programmers or by t ·s1 TS. 

• lntc zration t 'sti11' - t 'sti111 or .omhin .d parts or i\11 appli .ation to determine if 

they tunction together correct ly. The 'parts' can be code modules, individual 

applications, client and server applications on a n twork, etc. This type of 

testing is especially relevant to client/server and distributed systems. 

• Functional testing - black-box type testing geared to functional requirements 

of an application; this type of testing should be done by testers. This doesn't 

mean that the programmers shouldn 'r check that their code works before 

releasing it (which ofcourse applies to any stage of rcsting.) 

• System t stins - bla k-b x t p ... t stina that is based on overall requirements 

spc .ifi ·;11io11s: covers all .ombincd parts of a system. 

• l.ntl-to- .nd t 'sting - similnr to system testing; the 'macro' end of the test scale; 

invo] ·s t ·s1i111 or a .ornplctc application environment in a situation that 

111i111i ·s r .al-workl use, such <ts interacting with a database, using network 
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communications, or int ~ra .tinu with oth .r hurdwur ·, applications, or systems 

i f appropriate. 

4. What are 5 co1111110ll problems in the software development process? 

• Poor requirements - if requirements are unclear, incomplete, too general, or 

not testable, there will be problems. 

• Unrealistic schedule - if too much work ts crammed 111 too little time, 

problems are inevitable. 

• Inadequate l ·still, - 110 011 ·will know wit ·tit .r or 110! tit· pro •ra111 is ;111y POOd 

until th' .uxtomcr .omplainx or sysl ms 'rash. 

• Featuritis - requests to pile on new features alter development is underway; 

extremely common. 

• Miscommunication - if developers don't know what's needed or customers 

have erroneous expectations, problems are guaranteed. 

5. What are 5 co111111011 solutions i11 the sojtware development process? 

• S lid requirements - 1 .ar. complete, detailed, cohesive, attainable, testable 

rcquir 'Ill ·nts that arc agreed to b all players. Use prototypes to help nail 

dl w11 rcquircm .nis. 
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• Realistic schedules - allow adequate time for pla1111i11 •, design, testing, bug 

fixing, rc-rcstiuu, ch.mucs, and documentation; personnel should be able to 

complete the project without burninu out. 

• Adequate testing - start testing early on, re-test after fixes or changes, plan for 

adequate time for testing and bug-fixing. 

• Stick to initial requirements as much as possible - be prepared to defend 

against changes and additions once development has begun, and be prepared 

to explain consequences. lf changes are necessary, they should be adequately 

reflected in related schedule chun res. If possible, use rapid prototyping during 

the design phase so th;1t .usiom ·rs ·a11 sc · what to .xp · .t. This will provide 

them a Iii 'lier comfort I .v ·I wit Ii Iii .ir r .quircrncnts de .ixioux and minimize 

changes later on. 

• Communication - require walkthroughs and inspections when appropriate; 

make extensive use of group communication tools - e-mail, groupware, 

networked bug-tracking tools and change management tools, intranet 

capabilities, etc.; insure that documentation is available and up-to-date - 

preferably electronic, not paper: promote teamwork and cooperation; use 

prototypes arly on so that cust rncrs' expectations are clarified. 

1 ()_ 
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7 .0 Introduction 

After system testing for the Bookshop Inventory Management System, the end product 

was brought up for system evaluation. After the system had been completed for the first, 

it had been sent to several end-users to test it. There are many evaluation techniques that 

use to evaluate the final system. The purpose of the system evaluation is to highlight the 

strengths, limitations, constraints and possible future enhancement of the developed and 

completed system. The results gathered from the user testing sta c arc of a very good 

means or system evaluation. The Iollowin 1 s · .tiou will .x plniu i11 ti ·t.iil about tll · s 1st ·111 

strengths and its limitations. 

7. l System Strengths 

7. l. l User-friendliness 

The graphic interface design of the system was designed lo let the users feel comfortable 

and easy-lo-use. The G L ensured us 'r friendliness. Thus, the users should find it easy to 

use. Th · syst .m will r .turu error mcssaac if it dctc t inconsistencies. 

10. 
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7.1.2 Paper-less 

Reducing paper use has been the attempt ever since the developments in computerize and 

much has been mentioned in earlier chapter of this documentation. By reducing paper, it 

saves long-term cost. 

7 .1.3 Search Capability 

Searching plays an important role in clatabas · 111a11a11 ·111 ·11t. lt 11 .lps us ·r to stor · and 

retrieve data sufficiently and .Ifc .tiv ily. Us .r .ould s ·;1r .h the hooks' re .ord, 

employees' record, publishers' re 'Ord nnd custom ·rs' ord .r record. 

7. l .4 Data Management 

In the nature business of a bookshop, it required data edit and update from the database. 

Sometimes, outdated data should be deleted on order to maintain data integration. 

10 I 
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7 .2 System Limitations 

7.2. l Order Capability 

The system could not order direct from correspond publisher although the customers do 

an order. The administrator has to manually order from publisher. 

7 .2.2 Mailing Capability 

!\l'tcr the bookshop has pur ·has' th · hooks, whi .h have lie ·11 ord 'r by th· .ustomcr, 

administrator must manually contact the customer. 

7.3 Future Enhancement 

Some functionality or the syxtcrn can t e enhance i in order to improve the quality of the 

system. The roll wino- ;1!'C th' run .tionaliry that can be enhanced on this system. 

10. 
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7.3.1 Maintenance of User luterfuce 

The system should provide 1110re useful information and news for the user, like the latest 

book released, the most popular book and book recommendation. The GUI should be 

updated for a certain period to give the user a fresh and a greater look. 

7.3.2 Support Multiple Language 

The current system is only limited to one language. It needs to be enhanced so that it can 

support more than one language. This is due to different organization is using different 

type of language. 

7.3.3 Membership '0111.:cpt. 

The usage membership concept can be implemented in this system to provide built 

customer loyalty. Besides, the member has some benefits such as discount and new 

release information. 
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Conclusion 

Inventory investment can be the single most distinguishing characteristic of a 

successful distributorship or it can be the death knell for a less disciplined company. 

Given the potential the future offers, it is reasonable to expect that the businessman who 

master the inventory question will survive and thrive. Those who don't will not have 

much time to worry about the problem; they will simply disappear. 

One would get no ar iurncnt lo the slat ·111 ·11t that inv .utory is th, sinulc lurucst 

asset or a distributorship. Yet, I ·rt u11n\:111;i • ·d, it qui .k ly b · ·0111 's th, bing 'st liability. 

When asked to idcn+il'y the most .onunon inventory problem, many respond that it is 

having too many units of the slow moving (dead) inventory. Yet, as we will see in our 

conversations with a distribution executive and a solution provider, the answer is not 

always what it appears at first blush. Managing an asset of such significance can be a 

daunting task if a methodical approach is not employed with structured discipline. 

There is likely no more contentious issue facing than inventory. The philosophies 

and recommended mcthodoloni s could well fill a warehouse themselves. Running 

throuuh it all however is the fundamental premise that advances in technology can 

'i'i'Gctiv .ly be "Pl Ii .d to th' in .ntor issue. Whether it is bar coding to capture the 

mov 'Ill 'll(S of S(O .k orthe use ( r three dimensional algorithms that Can define the most 

l·ITiriL·111 stm:i • · ·011!'i iurations for 111c ming freight, it is the application of computing 
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power that enables higher degrees of accuracy, r:1sl 'r infornuu ion capture ~111d finer levels 

of analysis. 

Technology alone will do little to remedy a critical inventory situation. In the end, 

inventory is best managed through a combination of appropriate technology, sound 

business sense, attention to detail, smart buying and total awareness of customer needs. 

With these skills and resources in place, the distributor buys only what the customer 

wants, under the most favorable terms, and delivers at the lowest achievable cost. 

Jn workin will: whol ·s:ll .rs; distributor» and huxin ·ss own ·rs for 111a11y years, 

IBM's Pal Mcl-Jabh has ':ti11 ·d :1 uniqu · pcrspc .tiv · or rhc importance or inventory 

issues. "Face it, inventory is the distributors lifeblood. When ii flows properly, the entire 

business organism functions at peak efficiency. When it doesn't, the anemia can kill a 

business." 
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