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Executive Summary 

 

The final year project is currently underway at ACTOM offices at Komati Power Station 

which is located between Witbank and Middelburg. An analysis of the problems within the 

equipment department at the offices was conducted. The system that currently used for 

control and security of equipment on the power station site was found to be insufficient, and 

many of the vital processes are virtually non-existent. 

The aim of the project was to identify and solve problems related to ACTOM‟s equipment 

store at Komati power station. It was found that the processes that the equipment store 

follows is not up to standard and will require analysis. The manager and employees of the 

equipment store have had numerous problems regarding the current system that they are 

using. 

The discussions within this document are related to item identification; it interprets the 

different methods of equipment identification. These methods include barcode identification, 

radio frequency identification and manual numbering of equipment. Manual numbering of 

equipment is currently used by the equipment store. 
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1. Introduction 

 

ACTOM (Pty) Ltd is the largest manufacturing and distributing company of electrical 

equipment in South Africa. They currently employ 6000 people with an annual order 

intake in excess of five billion rand. The company consists of 33 operating units, 27 

production facilities and 28 distribution centres throughout South Africa. 

ACTOM (Pty) Ltd is a subcontractor to Eskom. The company is responsible for the 

maintenance and repair of the power stations boilers within each of the nine units. This 

line of work requires systems that are able to handle the constant problems that the 

company is faced with, one of such being the control of equipment on the Komati site. 

There have been numerous occasions when the site has been flagged by the financial 

department as to lost equipment. ACTOM is a repair and maintenance company and thus 

the company‟s equipment is its main asset. 

The loss of equipment is one of the main problems ACTOM is faced with; this is dues to 

the lack of security. The current equipment booking system is described as follows, a new 

employee arrives at the equipment department, a “toolcard
1
” is created for the employee, 

equipment that the employee requires is listed on the “toolcard”, the “toolcard” is then 

sent to the finance office where the information is entered in to a Microsoft Excel 

document, the “toolcard” is then returned to the equipment department where it is filed. 

When the same employee returns and wishes to book out more equipment, the same 

“toolcard” must be found and the process starts again. If an employee‟s “toolcard” is full 

of entries, another “toolcard” is issued to the same employee. If the employee wants to 

return equipment, the same “toolcard” has to be found and it is marked off the list, the 

“toolcard” is then sent to the finance department again to register that the equipment has 

been returned. ACTOM bills ESKOM for the equipment that is being used, the billing is 

per day. The data that is captured at the finance department is purely for billing purposes. 

This means if an employee books out certain equipment for five days, the finance 

department will bill ESKOM for five days of use of the particular equipment. 

 

                                                             
1
 Toolcard – This is a form that has a list of all equipment that the specific employee is currently using. 
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2. Background 

2.1. ACTOM Equipment management Background (As-Is): 

 

ACTOM currently conducts repair and maintenance on a number of ESKOM power stations, 

these include, Komati, Matimba, Tutuka power station.  At each of these power stations, 

ACTOM has offices and equipment stores.  

Currently there are 5 people working within the equipment stores, this excludes the people 

that pack, clean and transport the equipment. The responsibilities of the 5 people are as 

follows: 

 Handling receiving/ sending  of equipment to other sites, or to repair shops and the 

scrapping of equipment (clerk) 

 Handling of purchase requisitions and contracts for equipment (clerk) 

 Distributing equipment to workers (Store attendant) 

 Aiding in distribution to workers (Store attendant helper) 

 Managing of the equipment store and all the people  (manager) 

On a day shift all the people are on duty and during a night shift only the store attendant and 

his helper are on duty. Night shifts are not permanent, as it is not always required for 

employees to work night shifts. 

The equipment store stocks a wide range of equipment from water hoses to welding 

machines. There are two types of equipment consumable and non-consumable, non-

consumable would be for example a welding machine and consumable will be the welding 

rods used by the welding machine. This equipment is very expensive and is the most 

important assent to ACTOM. 

2.2. The process (As-Is) 

 

Once an employee has been employed, he/she is sent to the equipment store to receive the 

required equipment that is required for the job. Most of the time, the equipment stores staff 

are unaware of new employees that have been appointed.  
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When the employee arrives at the equipment store a new tool card is created for the 

employee. This tool card contains a list of the equipment that the employee has booked out 

on his/her name. Each piece of equipment has a unique serial number. This serial number, the 

type of tool and the date is recorded on the employee‟s tool card. The employee then signs 

the tool card next to each of the entries; they are then allowed to take the equipment. The tool 

cards are stored in a tool card file, an employee can have more than one tool card as the 

entries can be full so a new tool card will be required. 

If an employee returns from site and wishes to return equipment, the relevant tool card needs 

to be found, this is done with the employees clock number. The tool is signed off the tool 

card, highlighted, and stored to be sent to the finance department. The process is the same if a 

employee from site wishes to book out more equipment. 

The tool cards that have been for the day is set aside, these are sent to the finance department, 

where the data is entered into a spread sheet. This data is captured for the purpose of billing, 

as equipment is billed per day, it is important to know when what equipment is being used. 

Refer to figure 3 for a screen shot of the equipment billing spread sheet. The tool cards are 

returned to the equipment department the following day. None of this data is captured by the 

equipment store. 

When equipment is transferred to other sites or is received from other sites, one of the clerks 

are required to fill in documentation that says what is being transferred, the serial numbers 

and where it is being transferred to. This documentation is sent with the equipment to the 

destination. Copies of the transfer documentation are stored in a transfers file, not 

electronically. 

Repairs are also documented, with details of equipment serial numbers, type of equipment 

and why it is being sent for repairs. There is also a repairs file where the repair documents are 

stored. 
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Figure 1: Process with new employee 

 

Figure 2: Process with old employee 

 

 

 

 

 

 

 

 

New employee 
arrives

New tool card is 
issued

Data of equipment 
is catured onto tool 

card

Tool cards sent to 
finance dept.

Tool card data is 
captured onto 

financial 
spreadsheet

Tool card returns to 
equipment store

Employee arrives 
with equipment

Search for 
employee tool card

Data is caputed of 
the booked in and 

booked out 
equipment

Tool cards sent to 
finance dept.

Tool card data is 
captured onto 

financial 
spreadsheet

Tool card returns to 
equipment store

Figure 3: example of ACTOM spreadsheet 
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3. Problem statement 

3.1.  Equipment Management 

 

Kendall  et  al (1995 :48) stated that “Improvements to systems can be defined as changes that 

will result  in  incremental  yet  worthwhile benefits.” Thus during the problem analysis the 

problems were discovered with regard to the potential benefits that will be obtained by solving 

the problems. 

 

 There are a number of problems with this process, There is no spreadsheet or list of the 

equipment that is in the equipment store. If there is a request to provide details as to where all 

the welding machines are for example, there is no way of obtaining this data. A number of 

interviews where held with the managers and staff at ACTOM in order to identify the 

problems that they are experiancing with the process they are following and to identify their 

needs for the process. There were a number of problems stated by the managers and staff 

regarding the processes that are followed thoughout the business. For the current project only 

problems regarding the equipment store are stated. 

 

Equipment management problems

Security

Procedures

Human

Finance

Equipment is not tracked

No Method

No actual procedures

 to follow

Data is not 

Captured within 

dept.

No Qualifiation

Errors with capturing data

Low morale

Very manual
Lots of paper work

Equipment is 

stolen

Equipment is 

lost

Limited funds to

Implement new software

Limited funds for

 staff training

 

Figure 5: cause and effect analysis 
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3.1.1. Security 

 

Security is the major problem within the equipment store. There is no method or locating 

equipment after it is booked onto an employee‟s clock number. There is an annual loss of an 

estimated R50 000 worth of equipment for just the Komati site. Employees are able to steal 

equipment by storing it in their bags and leaving the site. There are no checks performed 

before employees leave the site and they are able to walk out with anything that is able to fit 

in their bags.  

Even though equipment is stolen, it shouldn‟t be a problem because of the procedure that 

ACTOM follows. This stipulates that any piece of equipment that is not returned to the 

equipment stores will be paid for by the employee that has booked it out. This procedure is 

not followed, at the end of the year all the equipment from the work sites are taken back to 

the equipment store. The staff at the equipment store is unable to handle the amount of 

equipment at once so the equipment is left in the store and it takes an estimated 4 to 5 days to 

check off all the equipment for the tool cards. This still doesn‟t indicate if anything is lost or 

stolen, if the equipment store where to draw up a report of what is lost or stolen, they would 

have to go through each tool card and check what is not signed off and make note of it. 
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The following are images of some of the types of equipment that is stored by the equipment 

store. 

 

 

 

 

 

 

 

 

 

Figure 7: welding machine 

 

 

 

 

 

 

 

 

 

There is an estimated 60 welding machines, 200 pipe preparation machines, 200 angle 

grinders and an unknown number of welding cables on the Komati site, this is just a few of 

the tools that ACTOM uses to conduct business. 

Figure 6: Air Operated Pipe Preparation 
machine 

Figure 8 : Air operated Angle Grinder 

Figure 9: Welding Cables 
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3.1.2. Human 

 

The staff members that are currently employed at the equipment store have no or minimum 

qualifications regarding the management of equipment. The store attendant and his helper are 

not computer literate; this poses a problem when it comes to implementing an information 

system. There is little or no care with regard to equipment management. 

 

3.1.3. Procedures 

 

With regard to procedures, the equipment store has none except that which is stated under 

point the project background. The managers at ACTOM have tried themselves to implement 

Microsoft excel spread sheets to control the equipment, but all attempts have failed.  

3.1.4. Finance 

 

Funds to solve the issues within the equipment store is a problem, it needs to be stressed that 

by spending now there will be a greater saving in the long run. The fact that ACTOM has a 

loss of an estimated R50 000 per year on equipment alone should be enough to realise that 

there is a problem with equipment management. (Estimated figure received by ACTOM 

accountant) 
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4. Project Scope 

 

The project scope will be focused on the design and development of an information system 

that will manage equipment at ACTOM‟s equipment store. The information system will 

address the following factors: 

 The method of entering employee details 

 The method of entering equipment details 

 The method of assigning equipment to specific employees 

 The method of issuing consumables to employees 

 The integrity of the data, eliminating errors 

 Reporting on the equipment availability and location 

 Reporting of consumables used and available 

 

The scope of the project will be focused on equipment management. The first part of the 

project will be concerned with conducting an in-depth literature review. This will entail 

studying the current processes and procedures that are currently in uses by the equipment 

department. This will be a tedious task as there are very little procedures that are in place 

within the equipment department. 

Prior to the identification and understanding of the processes and procedures, a problem 

analysis will be conducted to indicate the problem areas within the current processes and 

procedures that are used.  

The requirements analysis will be the next phase of the project. The requirements analysis 

will indicate what the system must do, without concern to how it is done. The system users 

will be approached to discuss what they need or want out of the system. The requirements 

analysis is perhaps the most important phase in the project, as an error will result in user 

dissatisfaction. At the end of this phase the required processes and procedures must be 

identified and commercial application packages must be identified. 

The decision analysis will be phase four of the project. The vendors that were identified in 

the requirements analysis phase will now submit quotation on the commercial application 

packages that they offer to suite the equipment department‟s needs.  
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After the identified vendor quotations are received, a decision will be made on which vendor 

is the most applicable. 

In conjunction with the requirements analysis, a prototype information system will be 

implemented on a trial basis to aid in the determining of what the information system is 

required to do. 

Strategic information systems planning will be conducted throughout the project. Strategic 

information systems planning has been defined as „the process of identifying a portfolio of 

computer-based applications that will assist an organisation in executing its business plans 

and realising its business goals” (Lederer and Sethi, 1988, p446). In many organisations this 

type of planning includes the specification of databases and systems to support those 

applications (Carlson, 1979; Kerner, 1979). 

Due to the fact that employees are generally not willing to change, it is important to consider 

the method that is used to implement an information system. If employees can be made aware 

of the benefits of implementing an information system, and how it will benefit them 

personally, then the implementation phase will be less tedious. 

Maintenance of the information system will be required as well. This will be a requirement of 

the vendor that is selected. If something goes wrong with the information system there should 

be speedy support as work does not stop because of the information system not working, if it 

is left for too long without repair it will create a backlog of work for the store attendant. 

4.1. Improvement objectives and Project Aim 

 

The following list for possible system improvements was compiled by Kendall et al (1995:48):  

 

 Speeding up a process;  

 Streamlining a process through elimination of unnecessary or duplicated steps;  

 Combining processes;  

 Reducing errors in input through changes in forms and VDT screens;  

 Reducing redundant output;  

 Improving integration of systems and subsystems;  

 Improving worker satisfaction with the system;  

 Improving ease of customer, supplier, and vendor interaction with the system. 



15 | P a g e  
 

It is of utmost importance to find a means by which equipment can be booked out and in, and 

tracked within the various power station sites where there are ACTOM offices. 

The aim of this project is thus to solve the problems stated in section 3.1 (equipment 

management). This must be done but taking all the technical, functional and non-functional 

requirements of each system user into account. 

The main aim would be to identify methods of solving the security issues that the equipment 

department is faced with. This will reduce equipment that is lost and stolen, and in turn 

reduce the amount of money lost every year. Another key point to be addressed would be the 

usage of equipment; this will indicate the percentage usage of each item. The percentage 

usage data will be useful when it comes to planning power station outage periods which are 

very intensive on labour and equipment. The final aim of the project will be to manage the 

use of consumables such as welding rods, hard hats, gloves etc. 
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4.2. Expected Benefits 
 

 Improved equipment management 

 

o ACTOM will be able to manage their equipment better as the information 

system will provide the functionality to perform this task. 

 

 Cost saving 

 

o The initial cost of the information system and the identification technology 

will be far less than the losses that ACTOM is currently experiencing due to 

lost equipment. 

 

 Information system 

 

o With the information system implemented there will be less paper work and 

this will increase the productivity of the identification system. 

o Reporting will be done much more easily, compared to the current situation 

where it is not possible to report on any of the equipment. 

 

 Increased Profit 

 

o The employees that use the equipment will be able to retrieve equipment more 

efficiently and thus will not have to wait in lines to receive equipment. This 

increase in productivity of the work force will lead to increased profits. 
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4.3. Expected Challenges 
 

 Funding 

 

o Convincing managers to fund the project will be a problem, the current 

method of equipment management seems effecting to the managers until they 

have a problem of lost equipment. 

 

 

 

 Lack of skill 

 

o The staff of the equipment store is only trained to use Microsoft Excel, and 

some of them are not computer literate at all. 

 

 System change 

 

o The proposed system will created problems with regard to the system users, as 

they are not willing or are scared of change even if it is for the better. 

o It will be important for management to support the system to promote the 

system change. 

 

 User friendliness 

o The system will have to be user friendly otherwise there will be complaints 

from the equipment store. 

o Requirements analysis and the non-functional requirements by the users will 

aid in improving user friendliness. 
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5. Current Methods, Tools and Techniques (Literature Study) 

 

5.1. Introduction 

 

This literature study is a collection of information that has been acquired to express what 

knowledge and ideas have been established regarding the scope of this project. The literature 

review will also aid in making a decision on the methods that should be used for solving the 

problems faced. 

The first and most important aspect of this project will be addressed first, the security of the 

equipment. Each method that is discussed will have advantages and disadvantages. The 

second aspect that will be discussed is the type of information system that will be relevant 

with regard to the stated problem. The third aspect that will be discussed is the commercial 

off the shelf applications (COTS) that are relevant to solving the problem that ACTOM is 

faced with. The final aspect will be the method of deciding which of the identification 

methods, information systems, and COTS will be most applicable to the problem. 

 

5.2. Methods of equipment security 

 

There are a few methods that will be discussed under this topic: 

 Bar-coding identification method 

 RFID identification method 

 Manual scribing method 

The purpose of researching his topic is to better the identification of equipment and to 

increase security measures. Security is a huge problem that the equipment store is faced with 

and there has been little or nothing done to resolve this problem. There has been very little 

research done in the civil industry with regard to security of equipment, most of the security 

methods are widely used in the warehousing and retail sectors to improve speed and accuracy 

(Youssel & Salem, 2007). 
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5.2.1. Bar coding Identification method 

 

Stated by Youseff & Salem (2007), “Barcodes have been widely used in many industrial 

products for automatic identification in data collection and inventory control purposes. A 

barcode is a machine readable representation of information in a visual format on a surface 

(Sutton, 2002). Stated by I.Y Soon, C.K Yeo, Y.H Sng (1999), “The use of barcodes is one of 

the most important developments in retail automation”. Barcodes have been widely used in 

many industrial products for automatic identification in data collection and inventory control 

purposes (Chang, Lo, & Hsieh, 1997). Barcodes originally store data in the width and spacing 

of printed lines but they are also able to store data in patterns of dots, concentric circles, and 

hidden in images. Figure 5 shows the different types of barcodes that are in use. It is well 

known that in many stores laser bar-code readers are used at check-out counters.”  When 

items arrive to be scanned, the items barcode will be scanned with a barcode scanner, each 

label sends a unique serial code to the scanner which will interface with a information system 

and conduct the relevant tasks. 

 

 

There is however issues regarding bar coding, unlike normal camera based picturing, if the 

distance between the laser reader (sensor) and the target object is too close it may result in an 

error in reading because the operator has to either manipulate the sensor or the object being 

scanned. In retail stores, this problem is easily overcome doe to the fact that the objects can 

be rotated or the scanner is handheld (Youseff & Salem, 2007). When it comes to civil 

equipment, this would be a small problem because the equipment normally weights a lot and 

cannot be lifted. A handheld scanner would work in these applications. 
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Figure 10: Different types of barcodes 

When a piece of equipment is first added on to a database, it will require to be manually 

added onto the database by scanning the barcode and entering a unique serial associated with 

the specific equipment. 

 

 

 

Figure 11: Barcode scanner 

Figure 6 represents a typical barcode scanner which is bound by a cord that connects to a 

device that is able to interpret the barcodes. 
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Figure 12: Wireless barcode scanner 

Figure 7 represents a wireless barcode scanner that is able to transmit data over short 

distances. This type of scanner is very useful when it is not possible to move the object being 

scanned. 

 

Figure 13: metal Barcode tag 

Figure 12 is a metal barcode tag which is more durable then paper, should this method of 

security be implemented metal tags should be used, as paper barcodes can be removed and 

damaged. 

Barcodes on equipment will ease the work load on the equipment store staff, and increase the 

level of security, but it will not be able to reduce the number of stolen items. Even though it 

is unable to reduce the number of stolen items, it will help to identify who booked out the 

item that is stolen of lost, and the procedure for stolen or lost items can be followed. 

Advantages: 

 Relatively cheap 

 Reduction in item counting and identification errors 

 Reduces the amount of time spent booking equipment 

 No manual entering of data 

 Will help with the stole or lost equipment procedure 
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Disadvantage 

 Will not aid in the theft problem 

 Employees will be able to remove barcodes 

 If not wireless, tedious to scan object 

 Barcodes will have to be purchased 

 

5.2.2. Radio Frequency Identification (RFID)  

 

Radio frequency identification is another method of identification. RFID systems consist of 3 

parts  

1. An antenna 

2. The RFID tag 

3. A radio frequency (RF) reader 

Radio frequency identification, also known as RFID is a term for communication technology 

that uses radio waves to automatically identify items. There are numerous methods of 

identification, but the most commonly used is the storing of a unique serial number that 

identifies an item or person. The RFID technology can also store other information on the 

microchip that is contained within the tag. There is a antenna connected to the microchip, this 

combinations is called a RFID tag or RFID transponder. The microchip is able to transmit 

information with the aid of the antenna; this information is transmitted using radio waves. 

The reader that receives the signal transforms the radio waves into information which can be 

transferred to computers. 

Due to the fixed high costs of RFID tags they are not widely used in industry. RFID tags are 

mainly used on pallets, cases of expensive goods, and any other application where the cost of 

the RFID tag is relative to the goods that it is protecting. (Asif & Mandviwalla, 2005). 

When an item that contains a RFID tag comes into contact with a RFID reader, information is 

transferred from the tag to the reader. There are 2 types of tags, passive and active. Passive 

tags do not require any power source and are powered when in contact with the RFID reader, 

in a sense they rely on the energy from the reader to power themselves; the active tags require 

an internal power source but it requires a weaker signal from the reader to become active. 
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Active RFID and passive RFID are 2 different technologies, while both use radio frequency 

to communicate between a tag and a reader, the methods of powering the tags are different. 

Active tags can also contain external sensors to measure temperature, humidity, motion, and 

other conditions. 

Table 1: Active vs. Passive RFID tags 

 Active Passive 

Power Battery operated No internal power 

Required Signal Strength Low High 

Communication range Long range (100m+) Short range (3m) 

Data Storage Large read/write data 

(128kb) 

Small read/write data (128b) 

Cost per tag R100.00 – R700.00 R1.00 – R35.00 

Tag size Depends on application “sticker” to credit card size 

Fixed equipment costs Lower cheaper interrogators Higher fixed readers 

Best area for use High volume assets moving 

within designated areas 

High volume assets moving 

through fixed choke points 

Industries/Applications Auto dealerships 

Auto manufacturing 

Hospitals 

Construction 

Mining 

Laboratories 

Remote monitoring 

Supply chain 

High volume manufacturing 

Libraries/books stores 

Pharmaceuticals 

Passports 

Electronic tolls 

Item level tracking 

 

 

 

 

 

 

 Figure 14: RFID active tag 
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Figure 15 and figure 16 represents a RFID active and passive tag, the active tag is quite large 

compared to the passive tag which is almost paper thin. Figure 17 is a representation of a 

label that contains a RFID passive tag; this example is very useful for identification purposes 

as it has a barcode on the front of the label. 

 

 

Figure 15: RFID passive tag components 

 

 

 

 

 

 

 

 

 

 

 

 

Data Chip: holds information about the 

physical object to which the tag is attached. 

Antenna: transmits information to a reader 

(e.g., handheld device, warehouse 

checkpoint) using radio waves. 

Packaging: encases the chip and antenna so 

that the tag can be attached to a physical 

object. 

Figure 16: RFID passive tag 
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Figure 18 is a representation of how a RFID system operates with a passive tag. 

 

The following is a detailed description of the elements of a typical RFID system, cited 

(McFarlane & Sheffi, 2003). These components are: 

 A unique identification number assigned to each item on the system. 

 A RFID tag that is attached to the item, this tag contains a data chip capable of 

storing, at minimum a unique identification number. This tag is capable of 

communicating this unique number automatically. 

 RFID readers that is networked and capable of retrieving item data at high speeds. 

Processing of this data eliminates duplicates and errors. 

 Databases that are networked and store item information. 

Advantages: 

 RFID passive tags can be read from a distance. 

 The RFID tags need only be in the area of the reader for identification. 

 Item numbers are unique and duplicates are not allowed 

 Security is possible with the aid of readers that employees walk though before leaving 

site. 

 

Figure 17: RFID passive tag operation 
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Disadvantages: 

 More expensive that bar-coding or manual identification. 

 RFID tags may become unreadable if damaged. 

 Implementation will be complex due to the type of equipment that will need tags 

 Training of staff will be required. 

 

5.2.3. Manual scribing of equipment 

 

This method is used by the equipment store at present. The scribing of the equipment is done 

with a pneumatic pencil grinder (Figure 19). Figure 20 shows exactly how the serial number 

looks after it has been scribed on. This method of equipment identification is very time 

consuming and does not help with security issues related to equipment. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 18: Pneumatic pencil grinder 

Figure 19: Serial scribed on to item 
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Advantages: 

 Virtually no cost for equipment identification because no additional products are 

needed. 

 Partially effective, it is being used to control equipment. 

 No implementation difficulties, because all serials are kept on paper. 

 

Disadvantages: 

 Time consuming when there are a large number of items. 

 Errors easily occur; duplication regarding serial numbers is not unheard of. 

 There is no method of securing the items after it has been scribed. 
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5.3. Information system types 

 

5.3.1. Manual information systems 

 

Manual information systems are systems that store data or information on paper or in books. 

This type of system is easy to use if there are no special requirements of the system. Special 

requirements will entail the creating of reports or calculation that is required. From 

observations of the equipment store is has been found that this is the type of system that 

ACTOM uses to manage their equipment. Interviews with the store attendant has indicated 

that this system is time consuming and tedious to the store attendant.  

 

Advantages: 

 Low cost due to little or no implementation and maintenance cost. 

 Staff members are only required to be able to read and write, thus there are minimal 

qualifications required. 

 

Disadvantages: 

 Time consuming 

 Calculations are not possible 

 Creating reports are not possible 

 Tracking equipment to employees is possible through finding the tool cards assigned 

to the employee 

 Errors and duplications are a problem 

 Automatic entry of data is not possible 
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5.3.2. Electronic Information System 

 

Electronic information systems are capable of capturing data and information with greater 

ease than the manual booking system method. Stated by Bentley et al (2007:6), “information 

systems in organisations capture and manage data to produce useful information that supports 

an organisation and its employees, and partners” with this said, an electronic information 

system will be a very useful tool to ACTOM‟s equipment department. It will allow for the 

decision makers or managers to make informed decisions regarding where to transfer 

equipment, and what is needed where Kendall  et  al (1995 48). 

There are 2 types of electronic information systems these are databases and spreadsheets. 

 

5.3.2.1. Databases 

 

There are 2 types of databases, active and passive. Active databases are used for real-time 

application, they monitor situations and when an event occurs that triggers the database, the 

relevant operations is executed. 

Passive databases are those that require user interaction, and can only operate with 

interaction. This type of database is widely used in identification information systems where 

they are interfaced with identification technologies (RFID). 

 

5.3.2.2. Spreadsheets 

 

A spreadsheet is a combination of rows and columns of cells that are able of storing data. 

This method of storing data is widely used because of the availability of software. Data that is 

entered on to spreadsheets is subjected to errors due to human error; because of the layout of 

the spreadsheet it can be confusing to the user. 

 

 

 



30 | P a g e  
 

5.4.  Identified commercial of the shelf applications (COTS) 

 

This section will identify and describe the COTS. There are numerous applications that have 

been developed to handle the current problem faced by ACTOM, but the applications that 

appeared most relevant to the problem have been stated in this section. 

 

5.4.1. COTS That Addresses Check in/out 

 

Check IN Check OUT applications are used to track a company‟s assets such as equipment. 

These applications do so by using scanning barcodes that are places on the assets and that are 

entered into the application database. The following are 2 COTS application that have been 

identified, will solve the problem of unaccountability of equipment at ACTOM.  

 

5.4.1.1. Redbeam Check in/out Asset Tracking Software Application 

 

RedBeam Check-in/Check-out software is a program allowing companies to effectively keep 

track of company equipment, tools, file folders as well as samples of products and rental 

items.  RedBeam Check-in/Check-out keeps track of any items that have revolving ownership 

or possession.  Many companies require that their assets such as equipment, tools and files be 

kept secure to prevent theft.  RedBeam Check-in/Check-out software will ensure every item 

is tracked and therefore keeping valuable items and classified information safe and secure.   

RedBeam Check-in/Check-out software is available in a standard version as well as a mobile 

version.  The standard edition allows data to be captured using cabled barcode scanners 

attached to a fixed computer workstation.  The mobile edition allows data to be captured also 

by using the cabled barcode scanners attached to the fixed workstation as well as the ability 

to collect data on scanner-enabled mobile workstations such as laptops and handheld tablet 

computers.   

Check-in/Check-out software supports Windows XP, Serer 2003 and Windows Vista.   
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The standard version of this powerful software is a complete item database with the ability to 

use cabled barcode scanners attached to fixed computer workstations.  With this edition, you 

can enter employees, members, customers and students into the system and then track 

equipment, tools and files folders by checking them in or out using the cabled barcode 

scanner.  When the time comes to check who has checked out an item, the user friendly 

interface allows you check with just one click.  This system will allow you to monitor items, 

rental fees, item usage and much, much more.   

In order to keep track of items, each item will need to be bar-coded.  You can barcode all 

equipment, tools, file folders, employee member cards, customer cards and even student 

cards.  All RedBeam Check-in/Check-out tracking software comes with a pack of blank 

barcode labels that can be printed on any standard laser printer.   

Tracking is made very simple with Check-in/Check-out software.  Simply scan or enter the 

ID of the person checking out an item.  After that step is complete, scan the item that they are 

checking out.  In the case of rental fees, they can be charged for at the time of check out.  

When an item is returned, scan the item back in.  When there are overdue fees, they can be 

charged during check in.   

RedBeam Check-in/Check-out software gives you total control over all your assets.  You can 

run reports that show you which items are checked out and also who checked them out.    

View overdue items, item usage by person or department, rental and overdue fee value and 

transaction history.   
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Figure 20: Redbeam screenshot (check OUT) 

 

Figure 21:Redbeam screenshot (reports) 

5.4.1.2. Intellitrack Check IN Check OUT Software Application 

 

IntelliTrack Check-in/Check-out software allows Equipment and Tool Managers as well as 

Facility Maintenance Managers to track equipment and consumable inventory.  IntelliTrack 

tracking software allows the user to check and track equipment availability in addition to 
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consumable inventory usage and stock levels.  By using a windows CE/Mobile handheld 

computer with the integrated barcode reader, personnel can quickly check out equipment or 

receive and issue consumable inventory.   

To use the IntelliTrack system, you will need to scan the location barcode, item barcode and 

enter the transaction quantity using the Windows CE/Mobile handheld computer.  

Information that is stored on IntelliTrack includes who has checked out the item, the duration 

that it will be checked out and when the item is due back.  If your items are not bar-coded, 

IntelliTrack can print one out for the specified item.   

IntelliTrack software is used to track tools, IT and audio visual equipment.  IntelliTrack is 

very popular with manufacturing, municipalities, construction, police departments, fire 

departments, building maintenance and office supply departments.  Accurate inventory 

control is a key strategy in controlling loss, maintenance and supply costs.   

Features of IntelliTrack Check-in/Check-out software: 

 Includes both PC and handheld computer software. 

 Runs on Windows XP, Windows Vista, Windows 7, Server 2003 and 2008 all 32 or 

64 bit systems. 

 Based on Microsoft SQL Server 

 PC application for configuration, management and reporting 

 Import and export capabilities 

 Supports multiple sites or buildings 

 Supports standard reports and custom reports when running a full version of  Access 

2007 

 Supports most popular Windows CE/Mobile handheld computers with RFID readers. 

 Handheld computer application for scanning location and item barcodes during the 

check in, check out, receipt and issue processes.   

 

5.4.1.3. Primasoft Equipment/Tool Organizer Pro 

 

Primasoft Equipment/Tool Organizer Pro is a check-in/check-out software program that 

allows the user to easily catalogue, organize, manage and track all your equipment/tool items 
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and process check-in and check-out transactions.  This simple program can be used as an 

inventory database for companies, schools, institutions and public facilities that want to track 

tool/equipment movement.   

Equipment/Tool organizer Pro is designed to manage the following activities of your 

equipment management facility: 

 Organize, catalogue and manage all your equipment and tools 

 Track equipment availability 

 Organize the people that borrow equipment such as employees, members, personnel, 

students, job sites etc. 

 Assign tools and equipment to employees, members, personnel, students, job sites, 

storage places. 

 Keep track of the equipment/tool circulation data. 

 Track maintenance, service and repair transactions. 

 Print circulation reports, print barcode labels and print ID cards. 

The trial version of this product allows you to track and circulate individual items.  The Pro 

version allows you to check items in and out in multiple quantities.   

The following databases are included in the Equipment/Tool Pro software: 

 Equipment/Tools: Simple inventory database solution that allows you to catalogue, 

manage and track your equipment. 

 Employees/Jobs: Enter information about all employees and borrowers who will loan 

equipment and tools 

 Maintenance: Easy to use database for the recording maintenance transactions 

 Loan Database: Records automatically all check-in and check-out transactions 

Benefits from using Equipment/Tool Pro: 

 Simple, easy to use:  There are ready to use templates and the user friendly interface 

let you easily and quickly manages your equipment and tool inventories. 

 Quickly access your inventory items data: You can access and view your equipment 

and tools data in virtually any way.  There is also a table viewer that allows you to 

view data in rows and columns.  Browser Viewer allows you to view data in virtually 
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any way browser viewer. Standard record viewers allow you to easily enter and 

modify inventory items data or quickly generate data specific commands. 

 Easily process data: The built in wizards let you create quality, professionally looking 

documents, equipment inventory reports, tool movement summaries, inventory 

catalogues, labels with barcode and graphics. 

 Learn once use multiple times:  You can use application for all your database needs.  

You can create your own tool/equipment inventory solution. 

 

5.4.2. COTS That Address Inventory Control 

 

Inventory control applications will be used to control the use of consumables at ACTOM, 

there is no software that has been designed specifically to address civil consumable inventory 

control so generic inventory control applications have been identified. 

 

5.4.2.1. RedBeam Inventory Control Software Application 

 

RedBeam Inventory Tracking makes inventory control easy.  RedBeam Inventory Tracking 

control software will help you control your inventory levels and item movements in your 

warehouse, distribution centre, stock room or store.  RedBeam Inventory Tracking software 

will streamline your inventory tracking and physical inventory process track serial numbers, 

lot numbers and expiration dates. 

RedBeam Inventory Tracking software is available in a standard version as well as a mobile 

version.  The standard edition allows data to be captured using cabled barcode scanners 

attached to a fixed computer workstation.  The mobile edition allows data to be captured also 

by using the cabled barcode scanners attached to the fixed workstation as well as the ability 

to collect data on scanner-enabled mobile workstations such as laptops and handheld tablet 

computers.   

RedBeam Inventory Tracking software supports Windows XP, Serer 2003 and Windows 

Vista.   
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The standard version of this powerful software is a complete item database with the ability to 

use cabled barcode scanners attached to fixed computer workstations.  Control inventory 

through receive, move, issue and adjust transactions on the fixed desktop workstation by 

scanning items with a cabled barcode scanner or by entering data manually.  Print count 

sheets and take periodic physical inventories.  Run inventory, recorder, out of stock, 

overstock and transaction reports.   

 

 

5.4.2.2. Intellitrack Inventory Management Software Application 

 

IntelliTracks Inventory management system is designed for a variety of situations.  

IntelliTracks software is made of two different product lines being Data management 

Software and Warehouse Management Systems.  Each software package contains a variety of 

inventory tracking capabilities.  Depending upon the size and complexity of your operations, 

IntelliTrack has a system for you. 

 

 

5.4.2.3. PrimaSoft Stockroom Organiser Pro 

 

PrimaSoft‟s Stockroom Organiser Pro for Windows is an easy to use stockroom inventory 

management software for a small warehouse or storage facility.  This software gives an easy 

way to catalogue, manage and track all your items and process incoming and outgoing 

transactions.  For the database novice, Organizer‟s intuitive interface and ready to use 

stockroom inventory management solutions make it easy to set up and use. 
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5.5.  Decision matrices 
 

The following decision matrices will be used to evaluate the identification methods and the 

commercial off the shelf products (COTS): 

 Candidate system matrix. This matrix will compare the following characteristics 

of the identified candidate systems: 

o Portion of system computerization. 

o Benefits. 

o Servers and workstations. 

o Software tools needed. 

o Application software. 

o Method of data processing. 

o Output devices and implications. 

o Input device and implications. 

o Storage device and implications. 
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Figure 22: Framework of candidate system matrix 
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 Feasibility analysis matrix. This matrix will compare the following characteristics 

of the identified candidate systems and rand them on those characteristics: 

o Operational feasibility 

o Technical feasibility 

o Economic feasibility 

o Schedule feasibility 

Other characteristics that are important to the equipment department will also be 

analysed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 23: Framework of feasibility analysis matrix 
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6. Problem solving (Logical Design) 

 

6.1. Rapid Application Development 
 

To aid with the requirements analysis, an application was developed in Microsoft Access 

2007 and has been used by the equipment store for the past six months. The application 

makes use of manual entry of the data (equipment serial numbers, employee details, etc.). 

The application was able to meet most of the requirements of the equipment store, but it was 

identified that there was a requirement for faster user data entry. The following figures are 

screen shots of the application. The application was designed to run parallel to the current 

method used by the equipment store, thus the addition of tool card numbers was required 

within the application. 
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6.2. Requirements Analysis 
 

A requirements analysis was conducted by gathering the following information: 

 Rapid application prototyping 

 Tools cards that are used for entering records 

 Equipment control spreadsheets 

 Equipment lists 

 functional requirements 

 non-functional requirements 

The outputs of the requirements analysis phase are the following: 

 Purpose of the system 

 Stakeholders 

 Functional requirements 

 Non-functional requirements 

 System users 

 Use case diagrams 

 Entity relationship diagram 

 Data-to-process CRUD matrix 

 Context data flow diagram 

 

6.3.  Purpose of the system 
 

The purpose of the information system is to improve the operation of the equipment store at 

ACTOM by using an information system that interfaces with RFID readers to read data from 

equipment that have RFID tags in the form of labels. This will improve equipment 

identification and tracking. 
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6.4.  Stakeholders 

 

The stakeholders of the system are the ACTOM managers who will be requesting the reports 

that the system produces and the equipment store employees that will be the users of the 

system. This system will allow for an increase in the efficiency of the equipment store. The 

employees that book the equipment out are also seen as secondary stakeholders. 

 

6.5. Functional requirements 
 

The following is a list of functional requirements of the information system and identification 

technology: 

 Ability to enter employee details 

 Ability to enter equipment details 

 Ability to enter site location details 

 Ability to link employees to equipment 

 Ability to create reports 

 Ability to identify equipment uniquely 

 System must be reliable 

6.6. Non-Functional requirements 
 

 User friendly 

 Reduce data entry errors 

 Minimize data entry time 

 must contain a user manual 

 users must be trained 

 data should be limited to certain users 

6.7.  System users 
 

The system users will be the store attendant and his helper, and the 2 clerks that are in charge 

of maintaining the employee and equipment information. 
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6.8.  Requirements Use Case Diagrams 
 

Use case diagrams are frequently used in object oriented design as a diagram that depicts the 

interactions between the system, its users, and external systems Bentley et al (2007:6).The 

requirements use case diagrams indicate each of the systems actor‟s and user‟s roles. The 

system is broken down in to subsystems which group the processes. The actors and users 

initiate the processes stated within the subsystems. Refer to appendix B for requirements use 

case diagram. 

 

6.9.  Entity Relationship Diagram (ERD) 
 

The entity relationship diagram illustrates the data model of the system. The entities in the 

ERD are related to the Microsoft Access 2007 database. Refer to appendix C for the ERD. 

 

6.10. Data-to-Process-CRUD Matrix 
 

The Data-to-process CRUD matrix links the use case processes with the entity attributes in 

the ERD. Refer to appendix D for the Data-to-process CRUD matrix. 

C – Create 

R – Read 

U – Update 

D – Delete 

 

6.11. Context Data Flow Diagram (DFD) 
 

The context data flow diagram is used to illustrate what data flows into and out of an 

information system. The system is often noted as the black box that external agents act upon 

with inputs and outputs. Refer to appendix E for the context data flow diagram. 
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7. Decision analysis 

7.1.1. Trade-off Study between Identification Methods 

Criteria Weight RFID Bar Coding Manual data entering 

Time taken 
to enter data 

30 Data is entered 
using a RFID reader, 
Almost 
instantaneous 30 
points 

Data is entered using a 
barcode scanner, very fast. 
25 points 

User has to enter 
serial number 
manually into 
application, very long. 
5 points 

Amount of 
skill required 
to operate 
technology 

30 Operators need to 
be extensively 
trained to operate 
the equipment; high 
level of skill is 
required. 10 points 

Operators are required to 
use barcode scanners, very 
little skill required. 20 
points 

Operators manually 
enter data, typing 
skills are required. 25 
points 

Technology 
Setup cost 

10 Professionals are 
required to setup 
software and 
integrate it in to the 
system; tags are 
required to be 
programmed as 
well. Very 
expensive. 2 points 

Initial software, barcode 
scanner and printer 
required, low cost. 8 points 

Setup of tracking 
software, input is 
done manually. No 
cost. 10 points 

Maintenance 
cost 

10 RFID Technology is 
new and will require 
a lot of 
maintenance, very 
high maintenance 
cost. 1 point 

Bar-coding technology is 
widely used in asset 
tracking and will require 
minimal maintenance as 
the technology has been 
perfected over years, low 
maintenance cost. 8 points 

Operator data entry 
errors will cause 
repeated 
maintenance, high 
maintenance cost. 5 
points 

Consumables 
cost 

10 RFID passive tags in 
South Africa range 
from R15 to R100. 
The cost of tagging 
an estimated 5000 
assets would be 
massive. Very 
expensive 
consumable cost. 2 
points 

The only consumable that 
is required is the paper 
used by the barcode 
printer. Very low cost. 8 
points 

No consumables. 10 
points 

Current 
application 
of 
technology 
in asset 
tracking 

10 RFID technology is 
not widely used in 
equipment asset 
tracking within 
South Africa. 3 
points 

Bar-coding technology is 
widely used by retail stores 
to civil construction 
applications. 8 points 

Most companies are 
moving away from 
manual data entry as 
it is known to come 
with a lot of human 
error. 4 points 

Total Points 100 46 77 59 

Table 2: Trade-off Study between Identification Methods 
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From the data obtained from the trade-off matrix, it can be seen that bar coding is the most 

applicable identification method to address the problem. 

 

1.1.1. Trade-Off analysis between COTS 

 

The following is a trade- off analysis between the above mentioned commercial off the shelf 

applications (COTS) to determine which of the software applications best suits the needs of 

the system. The trade-off analysis will be done by using a candidate system matrix and a 

candidate feasibility matrix. The check IN check OUT software will be used for equipment 

management, and the inventory management software will be used to manage the 

consumables. Due to the fact that none of the COTS offer both check IN check OUT and 

Inventory control capabilities, there will be 2 sets of trade-off analysis, one for check IN 

check OUT and one for inventory control.  

 

1.1.1.1. Candidate system matrix’s 
 

Equipment Check In/Out software applications 

Characteristics Red beam check 
in/out 

Intellitrack check 
in/out 

Primasoft 
Equipment/Tool 

Organizer Pro 

Portion of system 
computerized. Brief 

description of the system 
that would be computerised 

in this candidate 

This package uses 
Microsoft Access 

while 
incorporating 

Microsoft Visual 
C++.  Purchased as 
a fully functioning. 

This application 
utilizes Microsoft 
Access and Visual 

Basic.  System can be 
customized to meet 
specific user needs. 

Member Services and 
warehouse operations 

in relation to order 
fulfilment.   

Benefits. Brief description of 
the business benefits that 
would be realised for this 

candidate 

This solution can 
be bought as one 
fully functioning 

unit and therefore 
can be 

implemented 
immediately.   

Efficient 
implementation, easy 
setup, supports user 

requirements. 

This solution fully 
supports user 

requirements.  Very 
efficient with member 

accounts. 
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Servers and workstations. A 
description of the servers 

and workstations needed to 
support this candidate 

Windows XP, 
Windows Server 

2003 or 2008, 
Windows Vista, 

Windows 7 32/64 
bit. 

Same as RedBeam 
Check-in/Check-out. 

Same as RedBeam 
Check-in/Check-out. 

software and tools needed. 
Software tools needed to 

design and build the 
candidate (e.g., database 

management system, 
emulators, operating 

systems, languages, etc.). 

Microsoft Access 
2007 or later, 

Internet Explorer 
6.0, Microsoft 

Visual C++, System 
Architect 3.1. 

Microsoft Access 2007 
or later, Internet 

Explorer 6.0, 
Microsoft Visual C++ 

for added 
customisation, System 

Architect 3.1. 

Microsoft Access 2007 
or later, Internet 

Explorer 6.0, 
Microsoft Visual C++ 

for added 
customisation and 

integration, DirectX. 

Application software. A 
description of the software 

to be purchased, built, 
accessed, or some 

combination of these 
techniques 

Package solution Package Solution. 
Semi-customizable 

solution. 

Package Solution. 
Semi-customizable 

solution. 

Method of processing. 
Generally some 

combination of: online, 
batch, remote batch, and 

real-time. 

Real time 
Client/Server 

Real time 
Client/Server 

Real time 
Client/Server 

Output devices ad 
implications. A description 

of output devices that 
would be used, special 

output requirements (e.g., 
network, pre-printed forms, 

etc.), and output 
considerations (e.g., time 

constraints) 

Computer 
monitor.  Laser 

printers. RedBeam 
User interface.   

Computer monitor.  
Laser printers. 

IntelliTrack User 
interface.   

Computer monitor.  
Laser printers. 
PrimaSoft User 

interface.   
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Input devices and 
implication. A description of 
input methods to be used, 

input devices (e.g., 
keyboard, mouse, etc.), 

special input requirements 
(e.g., new or revised forms 
from which data would be 

input), and input 
considerations (e.g., timing 

of actual inputs) 

Keyboard, mouse, 
cabled barcode 

reader, facial scan. 

Keyboard, mouse, 
cabled barcode 

reader, mobile cabled 
barcode reader, retina 

scan. 

Keyboard, mouse, 
cabled barcode 

reader, mobile cabled 
barcode reader, voice 

recognition, retina 
scan, thumb print 

scanner. 

Storage devices and 
implications. Brief 

description of what data 
would be stored, what data 

would be accessed from 
existing stores, what 

storage media would be 
used, how much storage 

capacity would be needed, 
and how data would be 

organised. 

Microsoft SQL 
Server DBMS 1 

Terabyte arrayed 
capability. 

Same as RedBeam 
Check-in/Check-out. 

Microsoft SQL Server 
DBMS 2 Terabyte 
arrayed capability. 

Table 3: candidate matrix 
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Consumables inventory software applications 

Characteristics Red beam inventory 
control software 

Intellitrack inventory 
software 

Stockroom 
Organizer Pro, v2.7 

Portion of system 
computerized. Brief 

description of the system 
that would be 

computerised in this 
candidate 

This package utilizes 
Microsoft Access and 

Microsoft SQL in 
order to store the 

contents of the 
inventory in a 

database. 

This solution requires 
Microsoft Access and 

Visual C++. System 
can be customized to 
meet user specified 

requirements. 

Same as IntelliTrack 
inventory Software. 

Benefits. Brief description 
of the business benefits 

that would be realised for 
this candidate 

Simple to use.  
Implementation is 
immediate.  Do not 
need to employee a 
very highly skilled 
worker to operate 

the program. 

Efficient 
implementation, easy 
setup, supports user 

requirements. 

This solution fully 
supports user 

requirements.  Very 
efficient with 

member accounts. 

Servers and workstations. A 
description of the servers 

and workstations needed to 
support this candidate 

Windows XP, 
Windows Server 2003 

or 2008, Windows 
Vista, Windows 7 

32/64 bit. 

Same as RedBeam 
inventory control 

software. 

Same as RedBeam 
inventory control 

software. 

Software and tools needed. 
Software tools needed to 

design and build the 
candidate (e.g., database 

management system, 
emulators, operating 

systems, languages, etc.). 

Microsoft Access 
2007 or later, 

Internet Explorer 6.0, 
Microsoft Visual C++, 
System Architect 3.1. 

Microsoft Access 2007 
or later, Internet 

Explorer 6.0, 
Microsoft Visual C++ 

for added 
customisation, System 

Architect 3.1. 

Microsoft Access 
2007 or later, 

Internet Explorer 
6.0, Microsoft 
Visual C++ for 

added 
customisation and 

integration, DirectX. 

Application software. A 
description of the software 

to be purchased, built, 
accessed, or some 

combination of these 
techniques 

Package solution Package Solution. 
Semi-customizable 

solution. 

Package Solution. 
Fully-customizable 

solution. 

Method of processing. 
Generally some 

combination of: online, 
batch, remote batch, and 

real-time. 

Real time 
Client/Server 

Real time 
Client/Server 

Real time 
Client/Server 
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Output devices ad 
implications. A description 

of output devices that 
would be used, special 

output requirements (e.g., 
network, pre-printed forms, 

etc.), and output 
considerations (e.g., time 

constraints) 

Computer monitor.  
Laser printers. 

RedBeam inventory 
control user 

interface.   

Computer monitor.  
Laser printers. 

IntelliTrack inventory 
control user interface.   

Computer monitor.  
Laser printers. 

PrimaSoft inventory 
control user 

interface.   

Input devices and 
implication. A description 

of input methods to be 
used, input devices (e.g., 
keyboard, mouse, etc.), 

special input requirements 
(e.g., new or revised forms 
from which data would be 

input), and input 
considerations (e.g., timing 

of actual inputs) 

Keyboard, mouse, 
employee ID card, 

thumb print scanner. 

Keyboard, mouse, 
employee ID card, 
retina scan, thumb 

print scanner. 

Keyboard, mouse, 
employee ID card, 
retina scan, thumb 
print scanner, facial 

scanner. 

Table 4: candidate matrix 
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1.1.1.2. Candidate Feasibility Matrix’s 

Equipment Check In/Out software applications 

Feasibility Criteria Weight Red beam check 
in/out 

Intellitrack check 
in/out 

Primasoft 
Equipment/Tool 

Organizer Pro 

Operational 
Feasibility. 

  Supports Member 
services 

requirements as 
well as current 

business processes.  
A lot of modification 

needed to meet 
user specific 

requirements.   

This solution fully 
supports user 

required 
functionality.   

Same as IntelliTrack 
check-in/check-out.   

 Functionality. A 
description of to 
what degree the 
candidate would 

benefit the 
organisation and 

how well the system 
would work.  

Political. A 
description of how 
well received this 
solution would be 

from user 
management, user, 

and organisation 
perspective. 

This program will be 
good for small 

business 
applications.   

Capabilities of this 
program can 

extend from small 
to medium size 

businesses.   

This solution is 
intended for medium 
to large scale business 

applications.   

Score 30% 50 80 90 

Technical feasibility.         

Technology. An 
assessment of the 

maturity, availability 
(or ability to 
acquire), and 

desirability of the 
computer 

technology needed 
to support this 

candidate.  

This product is 
readily available.  All 

functions are built 
into the program. 

Simple to install and 
operate. Very user 

friendly. 

This software is 
readily available 

and will run on all 
major operating 

systems with 
minimal 

maintenance.   

This solution can run 
on any system.  It has 
very complex internal 
features that are not 

easily understandable 
by inexperienced 

programmers.   

 Expertise. An 
assessment of the 
technical expertise 
needed to develop, 

operate, and 
maintain the 

candidate system. 

Simple to install and 
operate.  No 
experienced 

programmers 
needed to maintain 

the system.   

In order to 
maintain and 

customize this 
solution, the user 
should have some 
basic knowledge 

on how to 
program. 

In order to fully 
customize this system, 

the user will need a 
high level of 

knowledge in 
programming.   

Score 30% 90 65 65 

Economic Feasibility.         

Cost to purchase. R13931.65 Refer to 
appendix A for DCI 
quote 

R20476.90 price 
obtained from 
international 
website 

R8703.50 price 
obtained from 
international website 
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Score 30% 50 40 80 

Schedule Feasibility   Already developed Already 
developed 

Already developed 

Score 10% 100 100 100 

Ranking 100% 67 65.5 80.5 

Table 5: feasibility matrix 

Consumables inventory software applications 

Feasibility Criteria Weight Red beam Inventory 
control 

Intellitrack 
Inventory control 

Stockroom Organizer 
Pro, v2.7 

Operational 
Feasibility. 

        

 Functionality. A 
description of the 
degree the candidate 
would benefit the 
organisation and 
how well the system 
would work.  

  Supports Member 
services 

requirements as well 
as current business 
processes.  A lot of 

modification needed 
to meet user specific 

requirements.   

This solution fully 
supports user 

required 
functionality.   

Same as IntelliTrack 
inventory control 

software.   

Political. A 
description of how 
well received this 
solution would be 
from user 
management, user, 
and organisation 
perspective. 

Score 30% 50 80 90 

Technical feasibility.         

Technology. An 
assessment of the 
maturity, availability 
(or ability to 
acquire), and 
desirability of the 
computer 
technology needed 
to support this 
candidate.  

  This product is 
readily available.  All 

functions are built 
into the program. 

Simple to install and 
operate. Very user 

friendly. 

This software is 
readily available 

and will run on  on 
all major 

operating systems 
with minimal 
maintenance.   

This solution can run 
on any system.  It has 
very complex internal 
features that are not 

easily understandable 
by inexperienced 

programmers.   

 Expertise. An 
assessment of the 
technical expertise 
needed to develop, 
operate, and 
maintain the 
candidate system. 

  Simple to install and 
operate.  No 
experienced 

programmers 
needed to maintain 

the system.   

In order to 
maintain and 
customize this 

solution, the user 
should have some 
basic knowledge 

on how to 
program. 

In order to fully 
customize this 

system, the user will 
need a high level of 

knowledge in 
programming.   

Score 30% 90 65 65 
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Economic Feasibility.         

Cost to purchase.   R5600 DCI 
Quotation 

R9611.76 price 
obtained from 
international 
website 

R2577.45 price 
obtained from 
international website 

Score 30% 50 40 80 

Schedule Feasibility   Already developed Already developed Already developed 

Score 10% 100 100 100 

Ranking 100% 67 65.5 80.5 

Table 6: feasibility matrix 
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8. Solution Approach 
 

8.1. Solution Selection 
 

From the research documented in the literature review it can be seen that the use of an 

information system will solve the problem faced by the equipment store. The candidate 

information systems have been ranked and recommendations can be made regarding check 

IN/OUT and inventory control software applications. 

With regard to check IN/OUT of equipment the Primasoft equipment/tool organiser software 

package has been selected as it meets the major requirements of the information system. The 

equipment/tool organiser application will be used to track and control the equipment. With 

regard to inventory control the Primasoft organiser pro has been selected. The organiser pro 

application will be used to control and monitor the use of consumables. The equipment/tool 

organiser software applications will make use of bar coding technology to identify the 

different types of equipment. 

The Microsoft Access 2007 database is capable of meeting the minimal requirements of the 

equipment store. It will make use of manual data entry; this is due to the fact that barcode 

readers were not available to perform testing. Should the equipment store make use of the 

Microsoft access 2007 database, the relevant information technology technicians should be 

trained to perform maintenance on the information system. 
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9. Conclusion 

 

The aim of the project was to solve the problem of unaccountability of lost and stolen 

equipment and to be able control consumable stock levels through the use of an information 

system. 

Several problems have been identified with the system in place and the processes that the 

ACTOM equipment store follows. Research was required to determine how the problems that 

were found should be solved. This research was done with the aid of literature review. 

Three item identification methods were discussed and the most appropriate technology 

appears to be the bar coding identification method. The different types of information 

systems were also discussed, databases were found to be superior to spreadsheets with regard 

to the problem at hand. 

Three check in/out software application were research and the most appropriate application 

was selected, three inventory control software application were also researched and the most 

appropriate was also selected. 

The prototype information system will be presented to the mentor at ACTOM with the 

database manual. 
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10. Appendices 

Appendix A 
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Appendix B 

Add/edit employee

Information

Employee maintenance subsystem

Edit employee

Job number

Add equipment

Information

Equipment maintenance subsystem

Edit equipment status

Information

Edit equipment

Repair status

Add/edit Supervisor 

information

Add/edit manager 

information

Add/edit equipment 

manufacturer 

information

Request equipment 

repair

Check out equipment

Check in equipment

Clerk 2

Clerk 2

Initia
te

Initiate

Initiate

Initiate

In
iti

at
e

Initiate

Initiate

Initiate

Store 

attendant

Store 

attendant 

helper

Initiate

Initia
te

Initiate
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Add/edit location

Information

Site location maintenance 

subsystem

Generate equipment 

summary reports

Report  subsystem

Generate employee 

equipment reports

Generate site location 

equipment reports

Generate equipment 

repair reports

Generate equipment 

lost reports

Generate equipment 

utilization reports

Generate employee 

consumables reports

Generate consumable 

summary reports

Generate rate of 

consumable use 

reports

Add/edit Transfer 

location

Information

Equipment transfer maintenance 

subsystem

Initiate

Clerk 1

Clerk 1

Initiate

Department 

manager

Request report Initiate

Equipment 

store 

manager

In
iti
at

e

Initiate

Initiate

Initiate

Initiate

In
itia

te

Equipment 

store 

manager

Initiate

Initia
te

In
iti

at
e
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Appendix C

Person

 clocknumberID

 Name

 Surname

 Cellphone_no

 Identity_Number

FK1 TradeID

FK2 Site_locationID

 isSupervisor (Yes/No)

 isManager (Yes/No)

 isUser (Yes/No)

 mySupervisorID

 myManagerID

 Department (Welding/pipefitting)

Trade

PK TradeID

 Trade_description

 Details_of_Job

Site_location

PK Site_locationID

 Job_number

 Date_issued

 Valid_until

 Unit_number

Consumables_checked_out

PK Con_checked_outID

 Number_used

 Date_checked_out

FK1 Con_typeID

FK2 clocknumberID

Consumable_type

PK Con_typeID

 consumable_name

 Stock_level

 Description_of_use

Consumables_supplier

PK Con_supplierID

 Company_name

 Company_location

 Telephone_no

 Contact_person

FK1 Con_typeID

Equipment_checked_out/in

PK equip_out_inID

 Date_checked_out

 Date-Checked_in

 During_outage_period (Yes/No)

FK1 Serial_no

FK2 clocknumberID

equipment

PK Serial_no

 Scapped (Yes/No)

 Transfered (Yes/No)

 Sent_for_repairs (Yes/No)

 Date_aquired

FK1 Equip_typeID

 isScrapped (Yes/No)

 DateScrapped

 ReasonForScrapping

 ScrappingCompany

 isTranfered (Yes/No)

 dateTransfered

 TransferedTo

 DriverUsed

 CheckedOUT (Yes/No)

Equip_type

PK Equip_typeID

 Description

FK1 Equip_manufacturerID

Equip_manufacturer

PK Equip_manufacturerID

 Company_Name

 location

 telephone_no

 Contact_person

Repair

PK RepairID

 Details_of_damage

 Cost_to_repair

FK1 repair_companyID

 DateSent

FK2 Serial_no

repair_company

PK repair_companyID

 Company_Name

 location

 telephone_no

 Contact_person

FK4

FK5

Opt.

Opt.

Opt.

Opt.

Opt.

Opt.

Opt.

Opt.

Opt.

Opt.

Opt. = Optional attribute
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Appendix D 

Entity.attribute 

P
ro
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ss

 e
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e
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ss
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p
ro

ce
ss

 e
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P
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 e
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e 
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P
ro

ce
ss

 r
em

o
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m
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at
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e
 

p
ro

ce
ss

 a
d

d
in

g 
n

ew
 e

q
u

ip
m

en
t 

person.clocknumber C      

person.name C      

person.surname C      

person.cellphone_number C      

person.isUser C      

Person.isSupervisor C      

Person.isManager C      

Person.SupervisorID R      

Person.ManagerID R      

Person.Department C      

person.tradeID R      

person.site_locationID  R     

person.site_locationID   U    

person.tradeID    U   

person.clocknumber     D  

person.name     D  

person.surname     D  

person.cellphone_number     D  

person.position     D  

person.tradeID     D  

person.site_locationID     D  

person.site_locationID     D  

person.tradeID     D  

equipment.serial_number      C 

equipment.equipment_typeID      C 

equipment.dateaquired      C 

equipment.checkedOUT      C 

equipment.equip_typeID      R 
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Entity.attribute 

P
ro

ce
ss

 s
cr
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p
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en
t 

ty
p

e
 

p
ro

ce
ss

 s
en
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 e
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en
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fo
r 

re
p

ai
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p
ro

ce
ss

 a
d

d
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n

su
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ab
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p
ro

ce
ss
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o
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t 
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equipment.isScrapped C        

equipment.isTransfered C        

equipment.isScrapped U        

equipment.DateScrapped C        

equipment.ReasonforScrapping C        

equipment.ScrappingCompany C        

equipment.isTransfered  U       

equipment.DateTransfered  C       

equipment.TransferedTo  C       

equipment_checked_out/in.datechecked_out   C      

equipment_checked_out/in.During_outage_period   C      

equipment_checked_out/in.serial_no   R      

equipment.checkedOUT   U      

equipment_checked_out/in.clocknumberID   R      

equipment_checked_out/in.datechecked_in    C     

equipment.checkedOUT    U     

equip_type.description     C    

equip_type.Equip_manufacturerID     R    

equipment.repairID      C   

repair.detail_of_damage      C   

repair.dateSent      C   

consumables.consumable_name       C  

consumables.stock_level       C  

consumables.description_of_use       C  

consumables_checked_out.number_used        C 

consumables_checked_out.Date_checked_out        C 

consumables_checked_out.Con_typeID        R 

consumables_checked_out.ClocknumberID        R 
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Appendix E 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Store attendant

EQUIPMENT 

CONTROL SYSTEM

Administrator

Equipment 

Manager

Department 

Manager

Received Transfer

Sent Transfer

Damage Recover

Damage Report

Received Equipment

Issued Equipment

New Tool Card
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