
Program Development
Chapter 6

6.1 Introduction
This chapter is to develop com puter application or program  (in this thesis called P ro je c t  
S to re  M a n a g e m e n t P ro g ra m )  to use for stock control as an aid in the m anagem ent and 
control o f  inventories. Obviously, when large quantities o f  num bers have to be kept readily 
available and be changed tim e to tim e, the com puter is the direction to go for assistance if  its 
use can be justified .

Computer application to stock control
Benefits sought from com puter application are generally to assist tow ards the reduction 

in inventory levels, to im prove efficiency o f recording, to provide a m ore efficient service to 
users, to reduce adm inistrative costs. These benefits are derived from  com puter technology, 
w hich provides :

•  Speedier storage and retrieval o f  data
• A bility to handle urgent com plex forecasting
• Speedier arithm etical calculations relating to inventory levels
• Prom pt updating facility for all users
• Q uicker and better decision m aking from a w ider range o f  options

Com puters reduce the volum e o f docum entation and tedious clerical work, freeing staff 
for m ore productive and creative work.

Areas of application
There are a num ber o f  areas o f  application, im portant ones being as follow s :

•  Forecasting
• Stock status reports
•  Stock replenishm ent signaling
• O bsolescence and slow-m oving stock identification
• S tandardization and variety reduction investigation
• R eorder point and quantity calculations
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Im portant aspects for consideration are as below :

S u ita b ility  o f  p r o p o s e d  system
The forem ost consideration is that it is designed to m eet the needs o f  all users. 

A nother possible requirem ent is a viable and econom ic capability for future developm ent.

S e llin g  o f  p ro p o sa ls  to s ta f f
It is vital to  win the support o f  all s ta ff involved in the new proposals, as there 

will be som e natural reluctance to change. Legitim ate concern o f  sta ff  m ust be anticipated 
and handled sensibly, with prejudice and inertia being overcom e.

S m o o th  tra n s fe r  o f  a p p lica tio n
This applies to a change from manual to com puter application or further 

com puter developm ent. A realistic tim e-scale m ust be set with a clear cu t-o ff point. The 
view points o f  all involved should be considered. Tem ptation to retain m ajor elem ents o f  the 
superseded system  as a back-up m ust be resisted. Failure to do this will result in a costly and 
inefficient hybrid system  being operated. Security o f  the system  includes input and output 
control authority, confidentiality and avoidance o f  loss o f  data. The services o f  a fully trained 
and com petent system s specialist could be required with particular specialism  in m aterials 
m anagem ent.
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M aterial handlers still m anually record the receiving and shipm ent transactions o f  m aterials. 
But, the w ritten transactions are keyed and electronically posted to  records in side a 
com puter. T here  is little  o r  n o  cha n g e  in d a ta  g a th e r in g  a n d  m a te r ia l h a n d lin g  p ro c e d u re s .

The m ain advantage is the creation o f  a central database that can be used in a variety  o f  
w ays by different functions. The com puterization also elim inates alm ost all arithm etic errors. 
The net effect is that little is done to im prove accuracy.

The basic m ethods o f  the inventory record in program  involve three steps :
1. W hen m aterial is received (or returned from  field w ork) and added to the inventory, a 

new inventory balance is calculated by adding the receipt quantity to the prio r on-hand 
balance.

2. W hen m aterial is withdrawn from the inventory, another new  balance is calcu lated by 
subtracting the quantity w ithdraw n from  the quantity on hand prior to the w ithdraw al.

3. From  tim e to tim e, for a variety o f  reasons, it m ay be found that the recorded on-hand 
balance differs from  the quantity actually on hand. In these cases, the records are 
updated by adding an adjustm ent to the on-hand balance or subtracting an adjustm ent 
from  it, as necessary.

These three steps can be com bined into a single equation, called the p e r p e tu a l  in v e n to r y  
e q u a tio n . It looks like this :

6.2 Conceptualization

CO H = POH + R - 1 + Re ± A 
CO H the current on-hand balance
POH the previous on-hand balance
R  the quantity received
I the quantity issued
Re the quantity returned
A the quantity o f  the adjustm ent

Thus,com puters can use data on receiving and w ithdraw als to m aintain the am ount o f  
stock on hand for all the inventory items controlled by the com puter system .
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6.3 Program Design and Using

6.3.1 Context diagram
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Figure 6-1 : Context diagram

As changes in inventory level occur, the com puter files are m odified to  reflect the latest 
inventory transactions. M anagers can query these flies and instantaneously determ ine how  
m uch o f  a m aterial, tool/equipm ent is in inventory, how m uch o f  a m aterial is on order , or 
other inform ation critical to inventory m anagement.

P ro je c t S to re  M a n a g e m e n t P ro g ra m  is divided to 3 m ajor parts :
- Inventory status recording
- Information updating
- Reporting



F igu re 6-2 ะ P roject S tore M an agem en t P rogram  D a ta b ase
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6.3.2 Inventory status recording

Materials status

Figure 6-3 : M aterial Status screen

M aterial Status screen displays a com plete record o f  each m aterial held in 
inventory. These records are kept up to date by inventory transactions such as 
receipts or w ithdraw  (disbursem ent).

M a te r ia l co d e  is sim plified for com puterized application. Sym bol, 
particularly num erical, is suited to com puter recording id en tifica tio n  o f  item with 
possible com m on application, and elasticity in catering for expansion o f  the range 
and am endm ents.

M a te r ia l S c h e d u le  is to record the level above or the total quantity  plan 
w hich the total requisition should not be perm itted to rise.
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S a fe ty  S to c k  is to record the com ponent o f  stock which is provided to cover 
unpredictable contingencies such as unforeseen heavy dem ands or delays in 
deliveries.

R e m a in in g  in S to re  is to report the on-hand balance, calculated by adding the 
total receipt quantity to and subtracting the total quantity w ithdraw n from  the prior 
on-hand balance.

RS = POH+R-I
RS the rem aining in store
POH the previous on-hand balance
R the total quantity received
I the total quantity issued

N e e d  R e m a in in g  is to report the quantity replenishm ent required to  fulfill the 
m aterials schedule ( total quantity plan) 5calculated by subtracting the to tal receipt 
quantity from  the schedule.

N R  = Sch-R
N R  the need rem aining
Sch the total quantity plan
R the total quantity received

W a itin g  Q u a n tity  is to report the quantity w aiting for receipt, calculated by 
subtracting the quantity currently received from the requisition quantity during 
delivery

W Q = Req-Rc 
W Q the w aiting quantity
Req the requisition quantity during delivery
Rc the quantity currently received
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Tools status

Figure 6-4 : Tool Status screen

Tool system  is param ount to the effective planning, control and organization 
o f  tools in site operation. The efficient storage and retrieval o f  pertinent tool 
inform ation enables the successful im plem entation o f  tool requirem ent planning, tool 
flow  strategies, tool allocation and replacem ent.

The database system  can provide such m anagem ent planning inform ation as 
: - purchasing o f  tools

- inventory control o f  tools
- tool cost control
- scheduling o f  tool requirem ent, and
- utilization o f  tools

The level o f  tool inventory requirem ent is affected by the tooling strategy 
em ployed, as well as the need for buffer tools (due to tool failure, tools being 
circulated, and new tools in preparation).

From screen displays, when tool items are replenished from  various sites 
cross-transferring or field work returning, or sim ilarly w ithdraw n for use or further 
transferring, every transaction m ust be identified and the program  records w ill be 
m odified to reflect the actual quantities o f  items on hand.
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Materials transaction
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Figure 6-5 : M aterial receiving transaction record screen

Materials Issue

Figure 6-6 : M aterial issuing transaction record screen
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Stock records are updated at the tim e m aterials are received into or issued 
from  inventory. The tim e lag between the last updating o f  the stock records and the 
tim e the records are accessed to determ ine the inventory balance is practically  
elim inated.
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Materials Requisition

Figure 6-7 : M aterials Requisition record screen

Materials Requisition

M aterial Requisition (M R) is a request to purchasing departm ent to  purchase. 
U sually  these requisitions are used to replace stocks o f  m aterials in stores and to  be 
reference in the m aterial control records.

Each requisition is identified by M R num ber and usually contains the M R 
date, supplier’s nam e, items list to order, quantity and price etc.
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Tim ing the release o f  a requisition requires that all segm ents o f  lead tim e be 
considered. These segm ents include the p lanner’s tim e, the purchaser’s tim e, the 
tim e required by the supplier to process and ship the order, receipt and inspection o f  
the m aterial, and m ovem ent o f  the order to the required w ork centre. I f  quotations are 
required prior to order placem ent 5 additional tim e is required.
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Materials planning

Input Drawing No. (Material Planning]

......* ......1
Ia b b o o i Browse 1

C a n c e l  }

Figure 6-9 : D rawing No. record screen

Materials Take-off

Figure 6-10 : M aterial take o ff  record screen



Monthly materials report

Figure 6-11 : M onthly m aterials report screen
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6.3.3 Information updating
A ll needed inform ations related on com pletely inventory recording i.e. supplier list, 
em ployee list, w orking area list etc.are continuously updated in data base file and 
applied throughout the program  for reference.

Figure 6-12 : Supplier record screen

Figure 6-13 : Em ployee record screen
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Figure 6-14 : W orking area record screen

Figure 6-15 : Drawing record screen

Figure 6-16 : M aterial requisition record screen



Company: |ABB Engineering & Construction Limited 

Project Name: 1

ML.il £|ose i

Figure 6-17 : Project inform ation record screen
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6.3.4 Reporting
M aterial controller m ay be responsible for controlling the inventory o f  hundreds or 
thousands o f  items. U nder m anual systems, the m aterial controller had to  devote 
m uch tim e to review ing data on these items to find the sm all num ber that needed 
action at a given time.

W ith the program , this search is prom ptly perform ed and reported by a w ider 
range o f  options selected by the com puter system. Those items are listed on the 
reports by the selected condition needing attention, such as report on m aterial 
shortage items etc. As a result, the m aterial controller can concentrate his tim e and 
effort on those few items currently needing attention.

Figure 6-18 : M aterial status report screen

Figure 6-19 : M aterial transaction report screen
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Figure 6-20 : M aterial daily report screen

Figure 6-21 : M aterial planning report screen

Figure 6-22 : Tools report screen
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6.4 Program characteristic

6.4.1 Hardware
The Project Store M anagem ent program  is to be developed and operated on 

Personnel Com puter. The m inim um  specification requirem ent o f  RAM  should be 8 M B up 
(the M icrosoft Foxpro 2.6 can be operated at RAM  4 MB up). The space on H ard disk 
requires 20 M B up and the m onitor used should be VGA up.

Hardw are Specification requirem ent
M icroprocessor 80486
RAM 8 MB
Hard disk 20 MB
M onitor VGA

Table 6-1 : M inim um  hardware specification

6.4.2 Software
O p e ra tio n  S y s te m  (O S)
The developm ent o f  program  used the operating system  o f  W indow s 95 and 

be able to run on W indows for W orkgroups 3.11.

A p p lic a tio n  S o ftw a re
The application softw are used for developm ent is M icrosoft Foxpro 2.6 for 

W indow s and the developed program  can run on PC by standalone, no need M icrosoft 
Foxpro softw are further but only use library file.

S o ftw a r e  T oo ls
The program  is to be developed by the C A S E  to o ls  or the easy case is to  be 

applied for program  design.
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6.4.3 Program Capability

- ability to use for both m ulti-user and one user (standalone)
- accurate arithm etical calculations relating to inventory levels
- speedier storage and retrieval o f  data
- im m ediate access to inventory data files for status review
- ability to im m ediately update data files
- m aintain data stability
- provide com pleted form on screen with data fields ; on-screen language easily 

understood by the user, easy-to-use data entry screens, provide com m and button 
use on screen

- ability to access and integrate data from various screens
- generate various reports form at from available data
- custom ize queries and reports
- security access for data protection
- flexibility and ability to upgrade



108

6.4.4 Commands Button
Com m ands and functions used for data adm inistration are grouped in the Com m ands 

Button, w hich is located at each screen. Each bu tton’s com m ands are grouped according to 
their functions

lop  1 Preu Uejrt j End JLocate 1 goto 1 Add ] ■ Edit 1iDeletej 1 Close Help 1

Figure 6-23 : Exam ple o f  Com m and Button

The com m and button used in the program  can be sum m arized as the below  table
Button nam e Contains Com m and for

Add A dding the record
Brow se Invoking a browse on the current table
Cancel U ndoing the currently operation
Close C losing the screen open in the current w ork area, leaving th a t w ork 

area selected and available for use by another screen.
D elete D eleting the currently selected record.
Edit Selecting and editing text, replace record
End V iew ing the last record
Prev V iew ing the previous record
Top V iew ing the first record
Exit Exiting a file
File Exporting data to DBase form at file
Goto Searching the record m eeting with the selected data.
Help Contents, search and technical help
Locate V iew ing the data table o f  the current work area for searching
N ext V iew ing the next record
OK Condition confirm ation
Preview Preview ing the data report prior the printing
Print Exporting the data report to printer
Save Save on the updating record
Select Selecting the interested record
y V iew ing the data table relating to the selected field

Table 6-2 : Com m and Button functions
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