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ABSTRACT 

Saving money and spending wisely is a concern for most of the consumers, especially 

when the GST has been implemented in Malaysia. This system will be useful when 

anyone feeling uncertain whether the product is worth-buying or not. Currently there are 

a few mobile applications that is used to compare prices in other country. However, none 

of it is fully utilized by every sellers and consumers in Malaysia due to dissatisfactory 

and inconvenience, hence it is difficult to fully integrate in our daily life. Throughout 

some review on other similar category application, most application having great idea 

but all module is stand alone, and isolated, it did not provide enough interactivity with 

user.  Therefore, we aim to develop an application which are widely used by consumer 

in Malaysia with combination of multiple functions within single mobile applications 

which is Conawa application, this include all the idea of be a smart consumer. Through 

this, it will assist consumers to be aware of the information that will lead them be a smart 

consumers. This application can help consumer to aware on the information that will 

lead them be a smart consumer. The system will apply some algorithm on input data 

processing for both location data, human input data such as semantic search, and image 

data. Phased development approach will use to be employed in this project. This 

application is expected to utilize by people from low and middle tier social rank such as 

youngster, housewife and old folks. The final delivery system will provide the 

convenience way to let user have more involvement in the system. Besides that, this can 

ease users to get sufficient information regarding latest products, cheapest prices, 

freebies, vouchers, and location either in offline or online mode. They can share this 

information with the people around them as well. Through application, user will be able 

to tell that the petrol spent for wandering around is whether worth or just compromised 

the price with distance. Based on the wish list, the system is able to tell consumers the 

total cost (total product cost + total petrol cost) incurred for each local shop/ outlets 

around them and it can provide a route suggestion for consumers. 

  



 

 

BCS (Hons) Computer Science 

Faculty of Information and Communication Technology (Perak Campus), UTAR  vi 

 

TABLE OF CONTENTS  

 

REPORT STATUS DECLARATION FORM .............................................................. ii  

DECLARATION OF ORIGINALITY ........................................................................ iii  

ACKNOWLEDGEMENTS .......................................................................................... iv 

ABSTRACT ................................................................................................................... v 

TABLE OF CONTENTS .............................................................................................. vi 

LIST OF FIGURES ................................................................................................... xiii  

LIST OF TABLES ...................................................................................................... xxi 

LIST OF CHARTS .................................................................................................... xxii  

LIST OF CODE SEGMENTS ................................................................................. xxiii  

LIST OF ABBREVIATIONS .................................................................................. xxvii  

CHAPTER 1 INTRODUCTION ................................................................................... 1 

1.1 Project Background .............................................................................................. 1 

1.2 Problem Statement and Motivation ..................................................................... 4 

1.3 Project Objective .................................................................................................. 6 

1.4 Project Scope ....................................................................................................... 8 

1.5 Impact, Significance and Contribution .............................................................. 10 

1.6 Chapter Summary .............................................................................................. 11 

CHAPTER 2 LITERATURE REVIEWS .................................................................... 14 

2.1 Chapter Overview .............................................................................................. 14 

2.2 Consumer Applications ...................................................................................... 14 

2.2.1 Android Mobile App : RedLaser ................................................................ 14 

2.2.2 Android Mobile App : Smoopa Shopping .................................................. 16 

2.2.3 Android Mobile App : ScanLife ................................................................. 17 

2.2.4 Comparison of Application ......................................................................... 20 

2.3 Semantic Search Technology ............................................................................. 22 



 

 

BCS (Hons) Computer Science 

Faculty of Information and Communication Technology (Perak Campus), UTAR  vii  

 

2.3.1 Broccoli: Semantic Full-Text Search at your Fingertips ............................ 23 

2.3.2 ESTER: Efficient Search on Text, Entities, and Relations ......................... 26 

2.3.3 SUSI: Wikipedia Search Using Semantic Index Annotations .................... 28 

2.3.4 Comparison of Semantic Search Technology ............................................. 29 

2.4 Factors that Affect Store Choice ........................................................................ 30 

2.4.1 How the Measurement of Store Choice Behaviour Moderates the 

Relationship between Distance and Store Choice Behaviour .............................. 30 

2.5 Mobile Apps Revenue........................................................................................ 32 

2.5.1 Source of Application Revenue .................................................................. 32 

CHAPTER 3 METHODOLOGY ................................................................................ 34 

3.1 Chapter Overview .............................................................................................. 34 

3.2 System Development ......................................................................................... 34 

3.2.1 Development Methodology ........................................................................ 34 

3.2.2 System Development Methodology Flow Chart ......................................... 40 

3.3 Proposed Solution .............................................................................................. 41 

3.3.1 Proposed System Features .......................................................................... 42 

3.3.2 Semantic Search Flow................................................................................. 43 

3.3.3 Ideal store suggestion .................................................................................. 44 

3.4 System Planning................................................................................................. 48 

3.4.1 Project Timeline .......................................................................................... 49 

3.5 System analysis .................................................................................................. 51 

3.5.1 Fact Finding ................................................................................................ 51 

3.5.2 Survey Analysis .......................................................................................... 52 

3.5.2 Stakeholder/ Actor ...................................................................................... 55 

3.5.3 Requirement Terminology .......................................................................... 55 

3.5.4 System Requirement Overview .................................................................. 56 

3.5.5 Functional Requirement .............................................................................. 57 



 

 

BCS (Hons) Computer Science 

Faculty of Information and Communication Technology (Perak Campus), UTAR  viii  

 

3.5.6 Non-Functional Requirement ...................................................................... 58 

3.5.7 Software Requirement ................................................................................ 60 

3.5.9 Hardware Requirements.............................................................................. 62 

3.7 Analysis UML Diagram ..................................................................................... 63 

3.7.1 Use Case Diagram....................................................................................... 63 

3.7.2 Activity Diagram ........................................................................................ 64 

3.7.3 Class Diagram ............................................................................................. 74 

3.7.4 Object Diagram ........................................................................................... 77 

CHAPTER 4 System Design ....................................................................................... 79 

4.1 Chapter Overview .............................................................................................. 79 

4.2 Graphic Design .................................................................................................. 79 

4.2.1 Icon & Logo 1st draft................................................................................... 79 

4.2.2 Icon & Logo 2nd draft .................................................................................. 79 

4.2.3 Icon & Logo 3rd draft .................................................................................. 80 

4.3 System Screen Flowchart Diagram .................................................................... 80 

4.4 User Interface Design ........................................................................................ 86 

4.5 Application Screen Flow with Classes and Methods ....................................... 108 

4.5.1 Overview of Application Development .................................................... 108 

4.5.1.1 Design Pattern Implemented In Application....................................... 109 

4.5.1.2 Application Life Cycle ........................................................................ 109 

4.5.1.3 Type of Class ...................................................................................... 110 

4.5.1.4 Custom Adapter .................................................................................. 111 

4.5.1.5 Global Configuration .......................................................................... 111 

4.5.1.6 Overview of API implemented ........................................................... 112 

4.5.2 Initial Module............................................................................................ 114 

4.5.2.1 Splash Screen ...................................................................................... 114 

4.5.2.2 User Authentication ............................................................................ 115 



 

 

BCS (Hons) Computer Science 

Faculty of Information and Communication Technology (Perak Campus), UTAR  ix 

 

4.5.3 Settings Module ........................................................................................ 119 

4.5.3.1 Settings List ........................................................................................ 120 

4.5.3.2 Parse Application ................................................................................ 121 

4.5.3.3 First setting: profile ............................................................................. 124 

4.5.3.4 Second Setting: Fuel Consumption for Car (km per Liter) ................. 126 

4.5.3.5 Third Setting: Travel Route Way ........................................................ 127 

4.5.3.6 Fourth Setting: Nearby Distance Willing to Travel ............................ 128 

4.5.3.7 Fifth Setting: Fuel Type ...................................................................... 129 

4.5.4 Home Page Module................................................................................... 129 

4.5.4.1 Location Detection and Address Translation ...................................... 130 

4.5.4.2 Advertisement ..................................................................................... 130 

4.5.5 Searching Module ..................................................................................... 132 

4.5.5.1 Search by Dual Language Product Name and semantic list ............... 133 

4.5.5.1.1 Translation Search Query ............................................................. 134 

4.5.5.1.2 Sort Product List .......................................................................... 137 

4.5.5.1.3 Nearby Filter ................................................................................ 138 

4.5.5.1.4 Product Detail ............................................................................... 139 

4.5.5.1.5 Navigation .................................................................................... 139 

4.5.5.1.6 Share Price.................................................................................... 139 

4.5.5.1.7 Report Price .................................................................................. 140 

4.5.5.1.8 Action Bar Menu .......................................................................... 141 

4.5.5.1.9 Database Handler ......................................................................... 142 

4.5.5.1.10 Add To favourite List ................................................................. 144 

4.5.5.1.11 Add To Cart ................................................................................ 145 

4.5.5.1.12 Share to Social Media ................................................................ 145 

4.5.5.2 Advanced search ................................................................................. 146 

4.5.5.2.1 Google Play Services API ............................................................ 146 



 

 

BCS (Hons) Computer Science 

Faculty of Information and Communication Technology (Perak Campus), UTAR  x 

 

4.5.5.2.2 Permission .................................................................................... 150 

4.5.5.2.3 OpenGL ........................................................................................ 150 

4.5.5.2.4 Navigation .................................................................................... 152 

4.5.5.2.5 Search Product.............................................................................. 152 

4.5.5.3 Search by Barcode Scanning .............................................................. 153 

4.5.5.3.1 Camera Permission ....................................................................... 153 

4.5.5.3.2 Zbar API ....................................................................................... 154 

4.5.5.4 Search by Category ............................................................................. 156 

4.5.5.4.1 Add To Unit Calculator ................................................................ 157 

4.5.5.4.2 Contextual Action Bar .................................................................. 158 

4.5.5.4.3 Add Operation when item click ................................................... 159 

4.5.6 Catalogue Module ..................................................................................... 159 

4.5.6.1 Catalogue Detail.................................................................................. 162 

4.5.7 Share Item Module .................................................................................... 163 

4.5.7.1 Location Check In Widget .................................................................. 163 

4.5.7.2 Visit History ........................................................................................ 165 

4.5.7.3 Share Item ........................................................................................... 166 

4.5.7.4 Location Semantic Suggestion ............................................................ 168 

4.5.7.4.1 Place API ...................................................................................... 169 

4.5.7.4.2 Json Parsing .................................................................................. 169 

4.5.8 Favorite List .............................................................................................. 171 

4.5.8.1 Add New Custom Favorite List .......................................................... 172 

4.5.8.2 Preview Favorite List .......................................................................... 173 

4.5.8.3 Sent SMS ............................................................................................ 174 

4.5.8.4 Add To Cart ........................................................................................ 176 

4.5.9 Cart & Ideal Store Suggestion .................................................................. 177 

4.5.9.1 Cart List .............................................................................................. 177 



 

 

BCS (Hons) Computer Science 

Faculty of Information and Communication Technology (Perak Campus), UTAR  xi 

 

4.5.9.2 Ideal Store Suggestion ........................................................................ 178 

4.5.9.2.1 Settings = Cheapest Single Store Single Route ............................ 179 

4.5.9.2.2 Settings = Multiple Store Single Route ........................................ 184 

4.5.9.2.3 Settings = Multiple Store Multiple Route .................................... 194 

4.5.9.2.4 Settings = All ................................................................................ 202 

4.5.10 Unit Calculator Module .......................................................................... 206 

4.5.10.1 Calculate from product search result page ........................................ 207 

4.5.10.2 Manual Way ...................................................................................... 208 

4.5.10.3 Scanning Way ................................................................................... 209 

4.5.10.4 Comparison List ................................................................................ 209 

4.6 Entity Relationship Diagram Model ................................................................ 211 

4.6.1 Entity Relationship Diagram Model in Sql Server ................................... 211 

4.6.2 Entity Relationship Diagram Model in SqLite ......................................... 213 

4.6.3 Shared Preferences Storage ....................................................................... 214 

4.7 Data Dictionary ................................................................................................ 215 

4.8 System Architecture ......................................................................................... 229 

CHAPTER 5 SYSTEM TESTING ............................................................................ 231 

5.1 Project Implementation & Testing ................................................................... 231 

5.2 Implementation Issues and Challenges ............................................................ 231 

5.3 Development Tools and Technology ............................................................... 235 

5.4 Testing.............................................................................................................. 237 

5.4.2 Test Traceability Matrix ........................................................................... 237 

5.4.3 Test Report ................................................................................................ 238 

5.4.3.1 F001 Provide Ideal Store Suggestion based on user location ............. 238 

5.4.3.2 F002 Get Product Unit Price so can assist user in decision making ... 239 

5.4.3.3 F003 Search and get accurate and timely product information .......... 240 

5.4.3.4 F004 Able create favorite list and cart list .......................................... 241 



 

 

BCS (Hons) Computer Science 

Faculty of Information and Communication Technology (Perak Campus), UTAR  xii  

 

5.4.3.5 F005 Nearby store and location navigation ........................................ 242 

5.5.3.6 F006 Sent product detail or favorite list to social media or SMS ....... 242 

5.4.4 User Acceptance Test ............................................................................... 243 

CHAPTER 6 SYSTEM EVALUATE AND DISCUSSION ..................................... 245 

6.1 Evaluation and Strength ................................................................................... 245 

6.2 Limitation ......................................................................................................... 246 

6.3 Future Enhancement ........................................................................................ 247 

CHAPTER 7 CONCLUSION.................................................................................... 249 

REFERENCE ............................................................................................................. 250 

APPENDIX A ............................................................................................................ A-1 

WEEKLY REPORT 1 ........................................................................................... A-1 

WEEKLY REPORT 2 ........................................................................................... A-2 

WEEKLY REPORT 3 ........................................................................................... A-3 

WEEKLY REPORT 4 ........................................................................................... A-4 

WEEKLY REPORT 5 ........................................................................................... A-5 

WEEKLY REPORT 6 ........................................................................................... A-6 

APPENDIX B ACADEMIC POSTER CONAWA ................................................... B-1 

APPENDIX C MARKETING POSTER CONAWA ................................................ C-1 

APPENDIX D ORIGINALITY REPORT................................................................. D-1 

 



 

 

BCS (Hons) Computer Science 

Faculty of Information and Communication Technology (Perak Campus), UTAR  xiii  

 

LIST OF FIGURES 

 

Figure 1-1 Chinese to English Translation .................................................................... 3 

Figure 2-1 Screenshot of RedLaser.............................................................................. 14 

Figure 2-2 Screenshot of Smoopa ................................................................................ 16 

Figure 2-3 Screenshot of ScanLife .............................................................................. 18 

Figure 2-4 Screenshot of ScanLife Product Detail ...................................................... 18 

Figure 2-5 List of Mismatch Text Search .................................................................... 22 

Figure 2-6 List Of Mismatch Sentence Search ............................................................ 22 

Figure 2-7 Screenshot of Broccoli Website ................................................................. 23 

Figure 2-8 Screenshot of Broccoli Website Query Tree & Hits Result ....................... 24 

Figure 2-9 Broccoli Search String: Movie ................................................................... 25 

Figure 2-10 Step Of Handling user input ..................................................................... 26 

Figure 2-11 Screenshot of Ester Wikipedia ................................................................. 27 

Figure 2-12 Percentage of Accuracy by 3 scheme ....................................................... 28 

Figure 2-13 Screenshot of SUSI .................................................................................. 29 

Figure 2-14 Model of consumer store choice .............................................................. 32 

Figure 3-1 Evolutionary Prototype .............................................................................. 34 

Figure 3-2 Throwaway Prototyping ............................................................................. 35 

Figure 3-3 SDLC model............................................................................................... 35 

Figure 3-4 Flowchart of System development ............................................................. 40 

Figure 3-5  Block Diagram of Proposed system .......................................................... 41 

Figure 3-6 Semantic Search Overall Flow ................................................................... 43 

Figure 3-7 Ideal Store Suggestion Flowchart .............................................................. 45 

Figure 3-8 Distance of Each Store ............................................................................... 46 

Figure 3-9 Minimum distance required Travel to all Store ......................................... 47 

Figure 3-10 Gantt chart ................................................................................................ 50 

Figure 3-11  System Design Specification................................................................... 60 

Figure 3-12 Development Environment Device .......................................................... 62 

Figure 3-13 Use Case Diagram .................................................................................... 63 

Figure 3-14 Activity Diagram of Login System .......................................................... 64 

Figure 3-15 Activity Diagram of Registration Module ............................................... 65 

Figure 3-16 Activity Diagram of Search Module ........................................................ 66 



 

 

BCS (Hons) Computer Science 

Faculty of Information and Communication Technology (Perak Campus), UTAR  xiv 

 

Figure 3-17 Activity Diagram of Share Item Module ................................................. 67 

Figure 3-18 Activity Diagram of Share Price Module................................................. 68 

Figure 3-19 Activity Diagram of Fussy Calculator Module ........................................ 69 

Figure 3-20 Activity Diagram of Catalogue Module ................................................... 70 

Figure 3-21 Activity Diagram of favorite list Module................................................. 71 

Figure 3-22 Activity Diagram of Ideal Store Suggestion ............................................ 72 

Figure 3-23 Activity Diagram of Location Navigation ............................................... 73 

Figure 3-24 Class Diagram for Server Class ............................................................... 74 

Figure 3-25 Class Diagram for Client Class ................................................................ 76 

Figure 3-26 Object Diagram for Server Class ............................................................. 77 

Figure 3-27 Object Diagram for Client Class .............................................................. 78 

Figure 4-1 Logo of Conawa 1st draft............................................................................ 79 

Figure 4-2 Icon & Logo 2nd draft................................................................................ 79 

Figure 4-3 Icon & Logo 3rd draft ................................................................................ 80 

Figure 4-4 Splash Screen ............................................................................................. 86 

Figure 4-5 Main Sign In /Sign Up ............................................................................... 86 

Figure 4-6 GPS Enabler Prompt .................................................................................. 86 

Figure 4-7 Log In Page ................................................................................................ 87 

Figure 4-8 Register Page .............................................................................................. 87 

Figure 4-9 Main Home Tab ......................................................................................... 87 

Figure 4-10 Main Home Tab 2 .................................................................................... 87 

Figure 4-11 Settings Page ............................................................................................ 88 

Figure 4-12 Profile Image and name settings Page ..................................................... 88 

Figure 4-13 Change Profile Image pop up ................................................................... 88 

Figure 4-14 Gallery Picker........................................................................................... 88 

Figure 4-15 Fuel Consumption Settings ...................................................................... 89 

Figure 4-16 Prefer Travel Route Settings .................................................................... 89 

Figure 4-17 Distance Travel Settings .......................................................................... 89 

Figure 4-18 Fuel type Settings ..................................................................................... 89 

Figure 4-19 Advanced Search Maps ............................................................................ 90 

Figure 4-20 Market Information .................................................................................. 90 

Figure 4-21 Market navigation from market information ............................................ 90 

Figure 4-22 Search Product Result in particular market .............................................. 90 



 

 

BCS (Hons) Computer Science 

Faculty of Information and Communication Technology (Perak Campus), UTAR  xv 

 

Figure 4-23 Product Detail Page .................................................................................. 91 

Figure 4-24 Navigation to market ................................................................................ 91 

Figure 4-25 Share Price ............................................................................................... 91 

Figure 4-26 Add to favorite list ................................................................................... 91 

Figure 4-27 Product Already in Favorite List .............................................................. 92 

Figure 4-28 Add To Cart.............................................................................................. 92 

Figure 4-29 Share social media .................................................................................... 92 

Figure 4-30 Whatsapp chooser .................................................................................... 92 

Figure 4-31 Successfully share to whatsapp ................................................................ 93 

Figure 4-32 Report Price pop up .................................................................................. 94 

Figure 4-33 Report Price Successfully ........................................................................ 94 

Figure 4-34 Reported Price, Fail .................................................................................. 94 

Figure 4-35 Report Own Price, Fail ............................................................................. 94 

Figure 4-36 Nearby Market Filtering ........................................................................... 95 

Figure 4-37 Search By Category.................................................................................. 95 

Figure 4-38 Search by product name ........................................................................... 95 

Figure 4-39 Search product name in mandarin ............................................................ 95 

Figure 4-40 Search Product by mandarin translation .................................................. 96 

Figure 4-41 Product Semantic meaning suggestion..................................................... 96 

Figure 4-42 Calculate product unit price ..................................................................... 96 

Figure 4-43 Successfully add product to unit calculator history ................................. 96 

Figure 4-44 Check in current market ........................................................................... 97 

Figure 4-45 Market Visit History ................................................................................ 97 

Figure 4-46 Scan Barcode ............................................................................................ 98 

Figure 4-47 Start Detecting Barcode ........................................................................... 98 

Figure 4-48 Share New Item Step 1 ............................................................................. 98 

Figure 4-49 Share New Item add photo ....................................................................... 98 

Figure 4-50 Share New Item Step 2 ............................................................................. 99 

Figure 4-51 Place Address Semantic Suggestion ........................................................ 99 

Figure 4-52 Successfully change location address ...................................................... 99 

Figure 4-53 Store/market drop down ........................................................................... 99 

Figure 4-54 Change Promotion End Date .................................................................. 100 

Figure 4-55 Share Product Confirmation Pop Up...................................................... 100 



 

 

BCS (Hons) Computer Science 

Faculty of Information and Communication Technology (Perak Campus), UTAR  xvi 

 

Figure 4-56 Share Product Successfully .................................................................... 100 

Figure 4-57 Catalogue list .......................................................................................... 100 

Figure 4-58 Catalogue detail swipe view 1 ................................................................ 101 

Figure 4-59 Catalogue detail swipe view 2 ................................................................ 101 

Figure 4-60 Unit Calculator Module Show Calculated History ................................ 101 

Figure 4-61 Filter Product Result by time ................................................................. 102 

Figure 4-62 Manual Way ........................................................................................... 102 

Figure 4-63 Help Page in unit calculator module ...................................................... 102 

Figure 4-64 Scanning Way to get product unit price ................................................. 102 

Figure 4-65 Enter price after barcode scan ................................................................ 103 

Figure 4-66 Compare selected product ...................................................................... 103 

Figure 4-67 Price Comparison ................................................................................... 103 

Figure 4-68 Custom Favorite List .............................................................................. 104 

Figure 4-69 Preview Favorite List ............................................................................. 104 

Figure 4-70 Favorite List Detail ................................................................................ 104 

Figure 4-71 Share Favorite to contact by SMS .......................................................... 104 

Figure 4-72 Send Favorite List by SMS Confirmation Pop Up................................. 105 

Figure 4-73 Add To cart from favorite list ................................................................ 105 

Figure 4-74 Add New Custom Favorite List ............................................................. 105 

Figure 4-75 Empty Favorite List................................................................................ 105 

Figure 4-76 Delete Custom Favorite List .................................................................. 106 

Figure 4-77 Shopping Cart......................................................................................... 106 

Figure 4-78 Delete Product in Cart ............................................................................ 107 

Figure 4-79 Ideal Store Suggestion 1......................................................................... 107 

Figure 4-80 Ideal Store Suggestion 2......................................................................... 107 

Figure 4-81 Application Life Cycle ........................................................................... 109 

Figure 4-82 Custom Adapter ..................................................................................... 111 

Figure 4-83 Main Screen Flow .................................................................................. 114 

Figure 4-84 Home screen Demonstration .................................................................. 115 

Figure 4-85 GPS Enable Checking ............................................................................ 115 

Figure 4-86 Registration ............................................................................................ 118 

Figure 4-87 Log In Screen ......................................................................................... 118 

Figure 4-88 Left-Settings Screen Flow ...................................................................... 119 



 

 

BCS (Hons) Computer Science 

Faculty of Information and Communication Technology (Perak Campus), UTAR  xvii  

 

Figure 4-89 Right-Settings Screen ............................................................................. 119 

Figure 4-90 Single Item Layout in Listview .............................................................. 120 

Figure 4-91 Create New App in Parse ....................................................................... 121 

Figure 4-92 API Key .................................................................................................. 121 

Figure 4-93 Create new class and table ..................................................................... 121 

Figure 4-94 Left-Profile Screen ................................................................................. 123 

Figure 4-95 Right-Change Profile Picture Screen ..................................................... 123 

Figure 4-96 Fuel Consumption .................................................................................. 126 

Figure 4-97 Travel Route Way .................................................................................. 127 

Figure 4-98 Nearby Distance Willing to Travel ........................................................ 128 

Figure 4-99 Home Page 1 .......................................................................................... 129 

Figure 4-100 Home Page 2 ........................................................................................ 129 

Figure 4-101 Create an ad unit for application .......................................................... 131 

Figure 4-102 Record down publisher ID ................................................................... 131 

Figure 4-103 Searching Way ..................................................................................... 132 

Figure 4-104 Search by Dual Language Product Name ............................................ 133 

Figure 4-105 Create a new account Windows Azure Marketplace ........................... 135 

Figure 4-106 Microsoft Azure Market Place ............................................................. 135 

Figure 4-107 Register application and get Client ID and Client secret ..................... 135 

Figure 4-108 Search result after sorting..................................................................... 138 

Figure 4-109 Nearby Filter ........................................................................................ 138 

Figure 4-110 Product Detail Screen Flow ................................................................. 139 

Figure 4-111 Share Price ........................................................................................... 139 

Figure 4-112 Report Price .......................................................................................... 140 

Figure 4-113 Reported Price ...................................................................................... 140 

Figure 4-114 DB Adapter .......................................................................................... 142 

Figure 4-115 Add To Custom Favorite Selector ........................................................ 144 

Figure 4-116 Add to Favorite list............................................................................... 144 

Figure 4-117 Application Chooser............................................................................. 146 

Figure 4-118 Credentials in API manager to obtain API key .................................... 147 

Figure 4-119 Create a Server Key ............................................................................. 147 

Figure 4-120 Insert Certification Fingerprint ............................................................ 148 

Figure 4-121 Build number to get SHA 1 Fingerprint ............................................... 149 



 

 

BCS (Hons) Computer Science 

Faculty of Information and Communication Technology (Perak Campus), UTAR  xviii  

 

Figure 4-122 API Key to put in application manifest file ......................................... 149 

Figure 4-123 Google Map on Advanced Search........................................................ 150 

Figure 4-124 Partially Transparent Activity when click on marker on map.............. 152 

Figure 4-125 Search Product Result in Market .......................................................... 153 

Figure 4-126 Scan Product Barcode .......................................................................... 153 

Figure 4-127 Detecting Product Barcode .................................................................. 153 

Figure 4-128 Search By Category.............................................................................. 156 

Figure 4-129 Product Search Result by Category...................................................... 156 

Figure 4-130 Search by Chinese and Add to Unit Calculator from Search Result.... 157 

Figure 4-131 Catalogue Module Screen Flow ........................................................... 159 

Figure 4-132 Catalogue List Screen .......................................................................... 160 

Figure 4-133 Catalogue Detail Swipe View Tab ....................................................... 162 

Figure 4-134 Share Item Module Screen Flow .......................................................... 163 

Figure 4-135 Location Check in Widget ................................................................... 163 

Figure 4-136 Visit History ......................................................................................... 165 

Figure 4-137 Share Product Demonstration .............................................................. 165 

Figure 4-138 Scan Product Barcode Page ................................................................. 166 

Figure 4-139 Camera Scanning Page ......................................................................... 166 

Figure 4-140 Share Product Step 1 Information ........................................................ 167 

Figure 4-141 Product Name Suggestion in Share Item Module ................................ 167 

Figure 4-142 Share Product Step 2 Information ........................................................ 168 

Figure 4-143 Place Address Suggestion in Share Item Module ................................ 168 

Figure 4-144 Store Suggestion in Share Item Module............................................... 170 

Figure 4-145 Share Product Successfully Demonstration ......................................... 170 

Figure 4-146 Favorite List Screen Flow .................................................................... 171 

Figure 4-147 Custom Favorite List ............................................................................ 171 

Figure 4-148 Add New Custom Favorite List ........................................................... 173 

Figure 4-149 Preview Favorite List ........................................................................... 173 

Figure 4-150 Left- Favorite List Contains Item/ Product .......................................... 174 

Figure 4-151 Right- Favorite List Does not Contains Item/ Product......................... 174 

Figure 4-152 Left- Contact List Chooser to Send SMS ............................................. 174 

Figure 4-153 SMS Sending ........................................................................................ 174 

Figure 4-154 Add Favorite List to Cart ..................................................................... 176 



 

 

BCS (Hons) Computer Science 

Faculty of Information and Communication Technology (Perak Campus), UTAR  xix 

 

Figure 4-155 Cart and Ideal Store Suggestion Screen Flow ...................................... 177 

Figure 4-156 Left- Enter Cart Module from Main Home Page Tab .......................... 177 

Figure 4-157 Middle- Enter Cart Module from add favorite list to cart Page ........... 177 

Figure 4-158 Add to Cart Page from Product Detail ................................................. 177 

Figure 4-159 Left- Shopping Cart Page ..................................................................... 178 

Figure 4-160 Right- Delete Shopping Cart Item........................................................ 178 

Figure 4-161 Cheapest Single Store Single Route Settings Store Suggestion........... 179 

Figure 4-162 View More in Cheapest Single Store Single Route Settings ............... 180 

Figure 4-163 Assignment of Cart Product into Market ............................................. 182 

Figure 4-164 Multiple Store Single Route ................................................................. 185 

Figure 4-165 Overall travel route and sequence for Multiple Store Single Route .... 186 

Figure 4-166 Path of Multiple Store Single Route .................................................... 186 

Figure 4-167 Assignment of Product that match Cart Product to Market ................. 188 

Figure 4-168 Cart List Illustration ............................................................................. 190 

Figure 4-169 Assignment of Cheapest Product in Market......................................... 191 

Figure 4-170 Multiple Store Multiple Route Travel in Start Topology ..................... 195 

Figure 4-171 Multiple Store Multiple Route Page .................................................... 195 

Figure 4-172 Assignment of Cart Product that available to every Market ................ 197 

Figure 4-173 Cart List Illustration ............................................................................. 199 

Figure 4-174 Assignment of Cheapest Product in Market......................................... 200 

Figure 4-175 Store Suggest Display when Setting = ALL ........................................ 202 

Figure 4-176 View Detail for each Ideal Store Suggestion 1 (Setting=ALL) ........... 203 

Figure 4-177 View Detail for each Ideal Store Suggestion 2 (Setting=ALL) ........... 203 

Figure 4-178 View Detail for each Ideal Store Suggestion 3 (Setting=ALL) ........... 204 

Figure 4-179 View Detail for each Ideal Store Suggestion 4 (Setting=ALL) ........... 204 

Figure 4-180 View Detail for each Ideal Store Suggestion 5 (Setting=ALL) ........... 205 

Figure 4-181 View Detail for each Ideal Store Suggestion 6 (Setting=ALL) ........... 205 

Figure 4-182 Unit Calculator Module Screen Flow .................................................. 206 

Figure 4-183 Unit Calculator Tab Screen .................................................................. 206 

Figure 4-184 Filter Unit Calculator History by Time ................................................ 207 

Figure 4-185 Unit Calculator from Search Product Result ........................................ 207 

Figure 4-186 Unit Calculator Manual Way Demonstration ...................................... 208 

Figure 4-187 Unit Calculator Manual Way Help Screen ........................................... 208 



 

 

BCS (Hons) Computer Science 

Faculty of Information and Communication Technology (Perak Campus), UTAR  xx 

 

Figure 4-188 Left- Unit Calculator Barcode Scanning Detecting Process ................ 209 

Figure 4-189 Right- Unit Calculator Detecting successfully and enter price ............ 209 

Figure 4-190 Comparison List from Unit Calculator ................................................ 209 

Figure 4-191 Comparison list Demonstration............................................................ 210 

Figure 4-192 Entity Relationship Diagram Model in Sql Server .............................. 212 

Figure 4-193 Entity Relationship Diagram Model in SqLite ..................................... 214 

Figure 4-194 Shared Preferences ............................................................................... 214 

Figure 4-4-197 System Architecture .......................................................................... 229 

 

  



 

 

BCS (Hons) Computer Science 

Faculty of Information and Communication Technology (Perak Campus), UTAR  xxi 

 

LIST OF TABLES 

 

Table 1-1 Chapters Summary ...................................................................................... 12 

Table 2-1 Strength and Weakness between Existing Systems ..................................... 20 

Table 2-2 Comparison of Existing Application with Proposed System ...................... 21 

Table 3-1 Average Car Fuel Consumption in km per hour ......................................... 44 

Table 3-2 Total Product Price Conceptual Table ......................................................... 45 

Table 3-3 Total Product Price and Total Distance for Each Store Conceptual Table . 46 

Table 3-4 Total Product Price and Total Distance for Benchmark Measure ............... 47 

Table 3-5 Total Spending for Each Store .................................................................... 48 

Table 3-6 Hardware Specification ............................................................................... 62 

Table 4-1 Program file Type ...................................................................................... 108 

Table 4-2 Application Life Cycle .............................................................................. 110 

Table 4-3 Type of Class ............................................................................................. 110 

Table 4-4 API List ..................................................................................................... 112 

Table 4-5 Four Type of Travel Route Way in Settings ............................................. 128 

Table 4-6 SQLiteOpenHelper method ....................................................................... 143 

Table 4-7 Method Implemented from MultiChoiceModeListener ............................ 158 

Table 4-8 Ideal Store Suggestion Settings ................................................................. 178 

Table 4-9 Market Possible Combination Outcome .................................................... 189 

Table 4-10 Direction Waypoints Json Output Description ........................................ 193 

Table 4-11 Market Possible Combination Outcome .................................................. 198 

Table 4-12 Illustration of decision making for same product but different quantity . 210 

 

  



 

 

BCS (Hons) Computer Science 

Faculty of Information and Communication Technology (Perak Campus), UTAR  xxii  

 

LIST  OF CHARTS 

 

Chart 3-1 Cheaper Store Choice Pie Chart .................................................................. 52 

Chart 3-2 Aspect Considered in their store choice ...................................................... 52 

Chart 3-3 Survey on different store to get product with best price .............................. 53 

Chart 3-4 Number of Outlet Conduct Price Survey ..................................................... 53 

Chart 3-5 Unit Price Comparison Pie Chart ................................................................ 54 

Chart 3-6 Wish To having own decision supporting tools .......................................... 54 

Chart 3-7 Like to try on new apps that can support them in purchase planning.......... 55 

  



 

 

BCS (Hons) Computer Science 

Faculty of Information and Communication Technology (Perak Campus), UTAR  xxiii  

 

LIST  OF CODE SEGMENTS 

 

Code Segment 4-1 Custom Adapter .......................................................................... 111 

Code Segment 4-2 Global Configuration .................................................................. 112 

Code Segment 4-3 Animation .................................................................................... 114 

Code Segment 4-4 Location Enable Checking .......................................................... 116 

Code Segment 4-5 Log In Call Post Method ............................................................. 117 

Code Segment 4-6 Log SQL Query ........................................................................... 117 

Code Segment 4-7 Log In Information save to Shared Preferences .......................... 117 

Code Segment 4-8 ListView Layout Implementation ............................................... 120 

Code Segment 4-9 Parse Application Initialization ................................................... 122 

Code Segment 4-10 Initialize by API KEY and ID ................................................... 122 

Code Segment 4-11 Parse Application in Manifest ................................................... 123 

Code Segment 4-12 Parse Application Image Retrieval............................................ 124 

Code Segment 4-13 Profile Picture Retrieval SQL query ......................................... 124 

Code Segment 4-14 Converting Parse Object to bitmap ........................................... 124 

Code Segment 4-15 Take Photo ................................................................................ 125 

Code Segment 4-16 Open Gallery Selector and Retrieve Image ............................... 125 

Code Segment 4-17 Decode and Convert Image from URI to byte .......................... 125 

Code Segment 4-18 Equivalent SQL Query select and update image ....................... 125 

Code Segment 4-19 Upload image to Parse storage .................................................. 126 

Code Segment 4-20 SQL Query Get Current Fuel Price from SQL Server .............. 129 

Code Segment 4-21 Transition between Fragment .................................................... 129 

Code Segment 4-22 Implements Location Listener ................................................... 130 

Code Segment 4-23 Get New Location When Location Changed ............................ 130 

Code Segment 4-24 Address Translation .................................................................. 130 

Code Segment 4-25 Back End Logic of Advertisement ............................................ 131 

Code Segment 4-26 Layout of Advertisement........................................................... 132 

Code Segment 4-27 Add Test Device ........................................................................ 132 

Code Segment 4-28 Text change listener .................................................................. 133 

Code Segment 4-29 Product Query Suggestion......................................................... 133 

Code Segment 4-30 Http Get Request ....................................................................... 134 

Code Segment 4-31 Parsing Json Data Return by suggestqueries ............................. 134 



 

 

BCS (Hons) Computer Science 

Faculty of Information and Communication Technology (Perak Campus), UTAR  xxiv 

 

Code Segment 4-32 Language Detection .................................................................. 134 

Code Segment 4-33 Language Translation ................................................................ 136 

Code Segment 4-34 Populated Product List Data...................................................... 136 

Code Segment 4-35 Distance Matrix API ................................................................. 136 

Code Segment 4-36 Sample Response from API ...................................................... 137 

Code Segment 4-37 Parsing Json Data return from Distance Matrix API ................ 137 

Code Segment 4-38 Product List Date Time Sorting ................................................ 137 

Code Segment 4-39 Navigation through Waze or Maps ........................................... 139 

Code Segment 4-40 Report Price Web Service Scripting ......................................... 141 

Code Segment 4-41 Add Option Menu Programmatically ........................................ 141 

Code Segment 4-42 Database Handler Helper Class ................................................. 142 

Code Segment 4-43 Database Handler Constructor .................................................. 143 

Code Segment 4-44 Database Version ...................................................................... 143 

Code Segment 4-45 Check Favorite List exist same product .................................... 144 

Code Segment 4-46 Add Favorite List ...................................................................... 144 

Code Segment 4-47 Add Product into Cart ............................................................... 145 

Code Segment 4-48 Share Social Media Menu Item ................................................. 145 

Code Segment 4-49 Share Social Media Apps Chooser ............................................ 146 

Code Segment 4-50 Get SHA 1 fingerprint ............................................................... 148 

Code Segment 4-51 Google Play Servie in Manifest ................................................ 149 

Code Segment 4-52 Permission for Accessing Google Map ..................................... 150 

Code Segment 4-53 OpenGL accessing Google Map ............................................... 150 

Code Segment 4-54 Add Marker of Current Location on Google Map .................... 151 

Code Segment 4-55 Add Marker of Market on Google Map .................................... 151 

Code Segment 4-56 Set Listener to Marker ............................................................... 152 

Code Segment 4-57 Permission to access Camera .................................................... 154 

Code Segment 4-58 Call Zbar Scanner ...................................................................... 154 

Code Segment 4-59 Get Return Barcode from Zbar API .......................................... 154 

Code Segment 4-60 Implementation of Detecting Barcode ...................................... 155 

Code Segment 4-61 Release Camera After Succesfully Detected ............................. 155 

Code Segment 4-62 Search Product By Barcode ...................................................... 156 

Code Segment 4-63 Create Worker Thread and Passing Category ID ...................... 156 

Code Segment 4-64 Call Http Post method to pass data to web service ................... 157 



 

 

BCS (Hons) Computer Science 

Faculty of Information and Communication Technology (Perak Campus), UTAR  xxv 

 

Code Segment 4-65 Contextual Action Bar............................................................... 158 

Code Segment 4-66 Method Trigger When Item Long Click ................................... 159 

Code Segment 4-67 Model Class of Catalog ............................................................. 160 

Code Segment 4-68 Layout of Catalogue .................................................................. 160 

Code Segment 4-69 Layout Display when no data populated yet ............................. 160 

Code Segment 4-70 Set Adapter to GridView for Catalogue list .............................. 161 

Code Segment 4-71 Method call After all data populated succesfully ...................... 161 

Code Segment 4-72 SQL Query for retrieving Catalogue ......................................... 161 

Code Segment 4-73 Catalogue Detail Model Class ................................................... 162 

Code Segment 4-74 Android Desktop and lock screen widget layout ...................... 163 

Code Segment 4-75 Service Provider for Widget...................................................... 164 

Code Segment 4-76 Receiver Define for Widget ...................................................... 164 

Code Segment 4-77 Inserting User Current location ................................................. 165 

Code Segment 4-78 Scan barcode to share product................................................... 166 

Code Segment 4-79 Text Change Listener implementation for Place Suggestion .... 168 

Code Segment 4-80 API use for place suggestion ..................................................... 169 

Code Segment 4-81 Sample Response for place suggestion ..................................... 169 

Code Segment 4-82 Parsing Json Data and retrieving place suggestion ................... 170 

Code Segment 4-83 Print Screen Programmatically ................................................. 171 

Code Segment 4-84 Permission to print screen and save image to SD card ............. 172 

Code Segment 4-85 Capture Screen and save to Sd card .......................................... 172 

Code Segment 4-86 Permission for Sending SMS .................................................... 175 

Code Segment 4-87 Contacts Selector ....................................................................... 175 

Code Segment 4-88 Retrieving Phone Number and Contact Name .......................... 175 

Code Segment 4-89 Message Sending ....................................................................... 176 

Code Segment 4-90 Get Shared Preferences value.................................................... 180 

Code Segment 4-91 Distance Matrix API ................................................................. 180 

Code Segment 4-92 Filter Market List ...................................................................... 181 

Code Segment 4-93 Get Cart Product in each market ............................................... 181 

Code Segment 4-94 SQL Query Selecting Product in market ................................... 181 

Code Segment 4-95 SQL Query Selecting Latest Update for each shared product .. 181 

Code Segment 4-96 Remove market that does not have any product listed .............. 182 

Code Segment 4-97 Calculate total product price per store ...................................... 182 



 

 

BCS (Hons) Computer Science 

Faculty of Information and Communication Technology (Perak Campus), UTAR  xxvi 

 

Code Segment 4-98 Sort market based on distance ................................................... 183 

Code Segment 4-99 Add only top 4 nearest market to final market list .................... 183 

Code Segment 4-100 SQL Query Get Latest Fuel Price ........................................... 183 

Code Segment 4-101 Calculate Fuel Spent to travel each single store ...................... 183 

Code Segment 4-102 Get Shared Preferences value .................................................. 187 

Code Segment 4-103 Get estimate distance from distance matrix API ..................... 187 

Code Segment 4-104 Filter out market list which beyond range ............................... 187 

Code Segment 4-105 Get Cart Product in each market ............................................. 187 

Code Segment 4-106 SQL Query Selecting Product in market ................................. 188 

Code Segment 4-107 SQL Query Selecting Latest Update for each shared product 188 

Code Segment 4-108 Sort market based on distance ................................................. 189 

Code Segment 4-109 Add only top 4 nearest market to final market list .................. 189 

Code Segment 4-110 Scan through all market to get the market with lowest price .. 190 

Code Segment 4-111 : Remove the market that having none cheapest product ........ 191 

Code Segment 4-112 Calculate total cheapest product price in each store ............... 191 

Code Segment 4-113 Direction Waypoints API ........................................................ 192 

Code Segment 4-114 Sample Response from direction waypoints API .................... 192 

Code Segment 4-115 Get shortest distance and time taken to travel all market........ 193 

Code Segment 4-116 Calculate summation of total cheapest product price ............. 193 

Code Segment 4-117 Get Shared Preferences value .................................................. 196 

Code Segment 4-118 Get estimate distance from distance matrix API ..................... 196 

Code Segment 4-119 Filter Market List .................................................................... 196 

Code Segment 4-120 Get Product that match with Cart Product in each market ...... 196 

Code Segment 4-121 SQL Query Selecting Product in market ................................. 197 

Code Segment 4-122 SQL Query Selecting Latest Update for each shared product 197 

Code Segment 4-123 Sort market based on distance ................................................. 198 

Code Segment 4-124 Add only top 4 nearest market to final market list .................. 198 

Code Segment 4-125 Scan through all market to get the market with lowest price .. 199 

Code Segment 4-126 Remove the market that having none cheapest product .......... 200 

Code Segment 4-127 Calculate total cheapest product price in each store ............... 200 

Code Segment 4-128 Calculate Fuel required spent travel to each store .................. 201 

Code Segment 4-129 fuel spent, total product price and money required spent ....... 201 



 

 

BCS (Hons) Computer Science 

Faculty of Information and Communication Technology (Perak Campus), UTAR  xxvii  

 

LIST OF ABBREVIATIONS  

 

ADB Android Debug Bridge  

ADT Android Development Tools 

API Application Programming Interface 

CONAWA Consumer Awareness Application 

ERD Entity relationship diagram  

FYP Final Year Project 

GPS Global Positioning System 

GUI Graphical User Interface 

IDE Integrated Development Environment 

JSON JavaScript Object Notation 

KM Kilometer(s) 

OCR Optical character recognition  

OS Operating System 

PC Personal Computer 

PNG Portable Network Graphics 

SDK Software Development Kit 

SDLC System Development Life Cycle 

UI User Interface 

URL Uniform Resource Locator 

UTAR Universiti Tunku Abdul Rahman 

XML Extensible Markup Language 

  



CHAPTER 1 CONSUMER SHOPPING APPS DECISION SUPPORT TOOL 

 

BCS (Hons) Computer Science  

Faculty of Information and Communication Technology (Perak Campus), UTAR  Page 1 
 

CHAPTER 1 INTRODUCTION  

1.1 Project Background  

Computer and application/ software were created in the early 80ôs and 90ôs respectively. 

Both of them work together to provide a graphical user interface to ease the users in their 

daily operations. That was the time when the World Wide Web (www) started to emerge. 

The applications started to evolve from desktop into mobile phones in the last 20's and 

work together with the Internet. 

 

Mobile devices have transformed the way we live and assisted human with their daily 

work since the introduction of the IBM Simon in 1992 such as food delivery system, 

alarm, virtual wallet and presentation. The evolution of smartphone started of as a touch-

based computer that was embedded with an operating system, internet access, third party 

applications and many more. Mobile applications are meant to be portable and 

convenient due to their small size and these have made the mobile application design 

more challenging in order to deliver similar information and hence optimizing the 

performance with desktop applications. 

 

Nowadays, smartphone has dominated the whole IT gadgets market. This shows that 

mobile applications play an important role and are highly demanded by users. Most 

mobile applications are published on more than one target in order to generate more 

revenue: 

i. Apple iOS apps published on Apps Store 

ii.  Android apps published under google play store and amazon 

iii.  Xiaomi apps published under mi market 

iv. Windows Phone apps published on Windows store 

 

According to App Annie Index Market Q3 2014 report (2014), Google Playôs downloads 

outnumbered iOS app store by up to 60% in the past several quarters with different kind 

of apps like social media apps, video and audio apps, business apps and etc. iOS, 

Android and Windows currently have a variety of available APIs which can be used by 

developers for free. There are also a number of available functions that enable the 

development of this system. 
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Many businesses are aware of the benefit that can get from mobile apps. Whether it is 

with ads or in-app purchases, this can create a stream of income. The most obvious 

benefit that the business units can gain is resource-saving either in term of time, cost, or 

marketing their products. 

 

In Malaysia the prices of almost everything went up tremendously since the beginning 

of this year. The inflation effect undoubtedly increased the financial burden of middle 

and lower income families. Therefore, it is vital that they save money for bad times. 

They have to spend wisely by comparing prices and quality when buying from any outlet 

especially with the implementation of GST (Government Service Tax) in Malaysia. 

However, this may not be a considering factor for those higher income groups. 

 

Nowadays, everyone is learning to be a smart consumer. Basically, retail shops have 

their own supporters or revenue from local consumers. In order to be a smart consumer, 

to know whether what  have be spent are of worth and of the best deal, one has to visit 

retailer outlets or online shops to compare prices which could be very troublesome and 

time consuming. In order to attract more customers, all the retail shops compete with 

one another. Eventually they wonôt know the standard price for certain product if it is 

sold with far lower price in other parts or state.  

 

When we think of handy and portable devices, smartphone is the first thing that pops 

out. Currently, a few mobile applications came out with products price comparison 

applications in the market, but none of them is fully utilized by most sellers and 

consumers due to the terrible user experience, standalone isolation module and not user 

friendly business process design. By utilizing power and features of mobile apps (e.g.: 

push notification), we aim to develop an application which can be widely used by 

consumers. It can assist those seller and consumers in Malaysia with the combination of 

multiple functions within single mobile applications which is Conawa application, this 

include all the idea of be a smart consumer. The idea of application name óConawaô 

came from óconsumer awarenessô. 

 

The ultimate objective of this application is good things come in a tiny package. It can 

bring about convenience to both sellers and consumers with high usability and durability 
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than common apps in the market which stay supported for three years. This application 

can assist consumers to be smart consumers. For instance, it provides the convenience 

to let user get involved in the system. Besides, this can also enable users to get sufficient 

information effortlessly regarding the latest products, cheapest prices, freebies, vouchers, 

and location information. In addition, they can share this information with the people 

around them as well. The system will be able to help consumer to make better decisions 

and evaluate whether a specific product is worth buying.  

 

Apart from that, the system can provide a route suggestion for consumers. Based on the 

wish list, the system is able to tell consumers the total cost (total product cost + total 

petrol cost) incurred for each local shop/ outlets around them. 

 

The semantic search will be integrated in this system for product search query. There 

are five aspects of semantic search matching which is: 

 

ï Form: NY -> NY 

ï Phrase: ñhot dogò -> ñhot dogò  

ï Sense: utube -> youtube  

ï Topic: Microsoft Office -> Microsoft, PowerPoint, Word, Excelé  

ï Structure: how far is earth from sun means distance between earth and sun 

ï Chinese / English Translation 

 

Figure 1-1 Chinese to English Translation 

All the aspects mentioned above should be catered in the system. 

. 
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1.2 Problem Statement and Motivation 

(I)  Energy and time consuming  

In Malaysia, we all suffer from price inflation every month. Consumer will only 

be able to discover the actual price and events such as freebies giveaway, limited 

time promotion product by going to the retailer personally and survey the price 

one by one. This is a tedious work especially during special celebrations. When 

festive season is around the corner, we will go shopping. The things to buy will 

appear to be in larger quantities as compared to non-festive seasons. Consumer 

will notice the price difference when they purchase in large quantities compared 

to small amounts. Thus, most consumers will suffer from wandering around few 

different stores to compare prices. This can be very tiring and time-consuming 

task as they spend a lot of time to gain those beneficial information in short time. 

Sometimes, we will need to know the price per unit in order to know whether the 

product is worth buying or not. In addition, the petrol spent for this will instead be 

a liability to us, consumers. 

 

(II)  Lack of Proper Platform  

The platforms for both consumers and seller / retail shop / café business to 

advertise or gain consumer product or food and beverage. Even though we have 

platforms like social media (e.g.: Facebook) but the information is limited due to 

no proper administration and organization. It spreads around so we wonôt be able 

to get accurate and latest information as is not often up-to-date. There are existing 

consumer related system or application for shopping purposes but most of them 

just focus on a few specific price sources that have cooperation with the system or 

the application normally owned by the retailer shop themselves. It is hassle for 

user to refer to hard copy brochures and sometimes brochures arenôt send to 

houses. 

(III)  Inefficient  in noting down wish list 

User always canôt efficiently note down wish list in most android application such 

as S memo. Very often, user will  note down the things they wish to buy, this will  

be easier for them to recall what they lacking. However, most of the traditional 

memo or notes applications are just like white papers, you can write anything you 
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like on it, but it is unorganized way. Besides that, they may need to write down 

full  product name if  the wish list will  be sent to third person otherwise he or she 

may not understand what you write if  you just write in short form . It will  be better 

if  there is a suggestion list for them to choose the product name or just like what 

they did in real life, pull the product into shopping cart. 

 

(IV)  Isolation Of module 

Most of the existing system are having these problem. The navigation and business 

process design is not user friendly as it is hard to learn, hard to use, hard to 

remember the operation if  it is not used for some time, the system does not increase 

the efficiency of performing task even after using the system. If  you wish that the 

user wonôt uninstall right after download the apps, the user experience is the prior 

consideration. The application can be an unattractive feature but if  the user 

experience (UX) design is bad, the application would not be welcomed by user. 

The existing system makes all the modules look like a standalone system, no 

interaction at all, It looks like the separated system are purposely brought together. 

As example, after feature A , supposing feature B will  be used following by feature 

A, however most existing system will  prompt user to go back to main menu to 

choose feature B option manually instead of making feature B as same business 

process path with feature A. The system flow design should be designed in a way 

that the related module should put together, make them have interaction and 

correct branching. 

 

(V) Input  information  and limited information  

Many existing system hardcode the product name and product type, thus very 

limited product or product assortment (quantity type, quality type, size) is 

available in application database. Users are not allowed to request for new item if  

the item is not in existing system. Besides, the input is all character-based, users 

are required to enter every single words (product name, product location etc.) 

manually to the textbox, and no suggestion list is provide. In addition, the current 

search engine in system is searching by keywords. Currently, most app are using 

keywords search which is very troublesome and not user friendly. The Semantic 

search and barcode scanner features should be provides, the search results is 
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produce by evaluating the search phrase (Chinese or English) and finding the most 

relevant results in database.  

 

(VI)  Uncertainty on store choice 

The consumers are allowed to add products into to-buy wish list whenever the 

product they have used up. However, consumers always hesitate whether which 

supermarket can let them spent the least by buying the same amount of product. 

For normal consumer, when they see local shop A having cheaper price for 

product A, whereas local shop B having cheaper price for product B and so on. In 

this scenario, they will  either buy everything together in shop A if  the shop nearest 

to their current location or buy the product one by one in each different shop. The 

first alternative, the total petrol spent probably is lesser however the total price to 

pay for all to buy product will  be higher than the second alternative which requires 

travelling to several different places to gather or buy all the product they want. In 

fact, both of the solutions above are inefficient. They may either spent too high in 

total product price or spent too much on petrol. 

 

1.3 Project Objective 

There are several objective in this project, consumer awareness system: 

(I)  Able Provide Ideal Store Suggestion  based on user location 

Through Fussy calculator, user can make better decisions on which item to 

purchase based on the unit price and price comparison calculated by the system. 

This is very common for many users who are wandering around the store and not 

sure which item is worth to buy. From this system, user will be able to tell that the 

petrol spent for wandering around is whether worth or just compromised the price 

with distance. 

 

(II)  To get Product Unit Price so can assist user in decision making 

 The semantic search is searching based on meaning. It allow user to search for 

product name that having similar meaning or similar type. The search results will 

be produced by evaluating the search phrase and finding the most relevant results 

in database. By this approach, user do not need to type the exact keywords in order 

to get information. Suggestion list is provided together with meaning search to 



CHAPTER 1 CONSUMER SHOPPING APPS DECISION SUPPORT TOOL 

 

BCS (Hons) Computer Science 

Faculty of Information and Communication Technology (Perak Campus), UTAR  7 

 

increase the user experience. 

 

(III)  To ease users to get accurate and timely product information 

 By using this system, user will be able to get accurate and timely information 

instead of outdated information regarding latest products, best deals and location 

and navigation path to the specific retailer outlets nearby. If the user wish to 

purchase the item in certain store/location, but does not know the direction to the 

store, the user can use this feature to navigate themselves to the store. Furthermore, 

user can view the brochures just by single touch. 

 

(IV)  Able create favorite list and cart list  

The wish list can be created by manually enter the product name, follow by a 

semantic search suggestion list will automatically list out to allow user to choose 

the desired product name or press add to wish list button when inside product 

detail page. Later, the system will provide the most suitable store suggestion based 

on location distance and price of product. 

 

(V) Nearby store and location navigation 

User can search for items available in nearby store based on the maximum distance 

willing to travel by user. User can capture the item name as input, the current 

location of the user, and the maximum distance user willing to travel. Besides that, 

the system can provide a convenient way for users to get the shortest path to reach 

the store. From here, the user can use this feature to navigate themselves to the 

store. This will be very useful for those users who are new to the environment, 

e.g.: worker/ staff outstation supporting, family member come to visit their child 

or relatives, travel to certain location , those user who saw any store promotion 

information, time sales or other people introduce them the new store . They wish 

to purchase the item in certain store/location, but does not know the direction to 

the store or those user want to know which path is shorter in order to make sure 

the path they drive is shortest and the petrol spent will be as little as possible. 

 

(VI)  Sent product detail or user custom favorite list through social media or SMS 

Sent out particular product detail to the contact number through contact picker 
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or social media. This can let other friend or family member know if there is 

product promotion. Furthermore, user can sent the favorite list to userôs family 

and request third person help them in buying grocery if user is busy at 

particular time. 

 

1.4 Project Scope 

This project aims to develop a mobile application in android platform from front end to 

back end that can be served as an information sharing platform mainly for both online 

and offline consumers and seller. The web service and database should deploy on cloud 

instead of personal PC. The application will  apply some algorithms for semantic search 

engine, translation for search engine (meaning search) and barcode scanner which work 

with barcode database will  be required in this project too. The interface should be 

designed in a professional and user friendly-like feel to attract users. If  time permits, 

this application will  be developed to be supported by IOS and Windows platform as 

well. The project will  mainly cover the consumer module but not the store 

representative module. The store representative module will  be put in future 

enhancement, thus all the product information will  be pump into database manually 

instead of through product upload portal by store representative. 

 

The scope for this project as below: 

(I)  Storeôs catalogue 

Consumer can view most of the hypermarket catalogue main page in single 

interface. After pressing the catalogue picture consumer can view all pages in the 

certain catalogue by swiping. They can access it in a single application. The 

consumer can download the catalogue for offline viewing purpose. 

 

(II)  Share new Item  

User can share the item which does not exist in specific store/ outlet. The details 

include product description, image, price, and promotion end date if applicable. 

Shared item can be search by the users. 

 

 

(III)  Share Price 
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User can share the item price when they see the item on the store if the specific 

item record already exist. 

 

(IV)  Search Item by semantic search algorithm and Intelligent Search Item based 

on nearby location 

Users can search for item available in nearby store. Conawa will allow users to 

capture the item name as input, the current location of the user, and the maximum 

distance user willing to travel. Based on these information, Conawa will list down 

all the matching items. 

 

(V) GPS navigation to desire store and single map that show all available store 

around user location 

If the users wish to purchase the item in certain store/location, but does not know 

the direction to the store, the users can use this feature to navigate themselves to 

the store. 

  

(VI)  Offline shopping list 

Conawa provides the convenience for consumers to record down the items that 

they wish to purchase. User can "check/tick" on the items that have been 

purchased and keep track on the remaining items. Users can estimate how much 

they will be spending. 

 

(VII)  Unit  Calculator 

It is common to see product that has different packaging with different price. For 

example, a 12 pieces KitKat chocolate cost RM9 while 20 pieces cost RM14. 

Which packaging is worth buying? Punch in the item price and quantity to see the 

result instantly instead of hesitating on which to buy. 

 

(VIII)  Ideal Store Suggestion 

Conawa application also will assist users in store choice decision making with 

ideal store suggestions with best value prices store. The offline items wish list 

will be used as inputs to this module. The module can suggest the top 5 store 
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that user can buy the product. The store will list down and rank by least 

spending until most spending required.  

 

The application database is for data storing and centralization. At the end of project I, 

an android based prototype of the consumer awareness system is expected to be 

delivered out which able to perform the basic authorization and some of the module as 

mentioned above, whereas all the module mentioned above in Project II. The Android 

devices may require connection to server thus 3 tier architecture will  be applied.  

The application front end user interface will  be coded by using java, xml with 

Photoshop together and SQLite as local database, whereas JSP+ servlet will  be use to 

code the web service and SQL Server will  serve as remote database. The system allow 

to install on android device only.  

 

1.5 Impact, Significance and Contribution 

This application can assist consumers to be aware of the information that will lead them 

be a smart consumers. For instance, it provides the convenient way to let users have 

more involvement in the system. On the other hand, this will be a tiring and time-

consuming task as they spend a lot of time to gain those beneficial information in short 

time. The proposed features can assist consumers to get timely information instead of 

outdated information regarding latest products, best deals and location and navigation 

path to the specific retailer outlets nearby. 

  

Normally consumers will like to know the price per unit in order to know the product 

is worth buying or not. Thus, this application can assist users to make better decision 

on which item to purchase based on the unit price and price comparison calculated by 

the system. This is very common for many users to wander around the store and hesitate 

whether which item is worth to buy. From this system, user will be able to tell that the 

petrol spent for wondering around is whether worth or just compromised the price with 

distance. This will be an effective efficient way as it will suggest the best store choice 

to consumers so that the consumers can spent the least by buying same amount of 

product in terms on time, distance, product price and petrol spending.  
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Very often, users will like to note down the things they wish to buy, this will be easier 

for them to recall what they are lacking. This application solves the problem in 

traditional memo or notes application in more organized way by auto barcode scanning, 

suggestion list and user can even navigate to the location that sell the product directly 

through a single touch. This definitely will increase consumer shopping experience and 

perhaps this will be an enjoyable experience after using the system. Moreover, user can 

immediately scan the barcode of product and add into to-buy-wish list whenever the 

product they use has been used up. 

 

In order to further enhance the user experience, suggestion list is provided together with 

meaning search on user input queries, so user do not need to type the exact keywords. 

The nearby search features will be integrate in the system to filter out all irrelevant 

result, user can adjust the result that display limited to nearby store only. 

 

In short, with the final deliverables of this system, the system will be able to provide 

useful information for consumer and shorten their time in obtaining those product 

information and assist them on product choice decision making. This will be able to 

bring convenience and assist consumers in decision making. At the same time, the 

retailers will be able to attract more customers. For the sake of minimize the spending 

to get the maximum benefit, consumers can utilize the application in their daily life for 

purchasing product or get any ideal suggestion from the system. 

 

1.6 Chapter Summary 

This report will be divide into five (5) parts and each part will discuss about different 

things that can describe the system from different aspects. The report basically starts 

with an abstract which acts as formal summary of the system and report. It briefly 

describes the main points of the application, problem statement, methodology, 

approach used, the system obtain and also the conclusion. By reading through abstract, 

readers can get the rough idea about the system, so they can decide whether this is 

interesting enough for them continue to proceed into the content of report.  
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It will be divided into 5 parts which show in table below: 

 

Table 1-1 Chapters Summary 

Chapter Title 

1 Introduction 

2 Literature Review 

3 System Methodology 

4 Prototype Design 

5 Conclusion 

  

In Chapter 1, the introduction states the problem statements, background, motivations 

and objectives of the project in detail. With such information, readers can understand 

the problem encountered previously, the motivation of this system development and the 

objective such development with respect to the background of the project.  

 

In Chapter 2, the literature review, is divided into four (4) part reviews. Comparison of 

related works are done in order to show the research and study that have been done with 

relation to this topic. It involves facts finding, online research from journal paper, 

product, marketing report, and review how other peopleôs system work. This gives a 

clear idea of the topic and thorough understanding from previous developers or existing 

system. This also portrays the understanding on the common system development that 

we have gained and also the necessary concepts that should be added into the 

application.  

 

In Chapter 3, it discusses about the system analysis. This chapter mainly explains the 

software methodology that will be used in the system development, project timeline 

and how the system works in high level formal UML format such as use cases, activity 

diagram, class diagram and object diagram. It gives the reader a clearer picture on how 

the user interacts with the system, the behavior of system and some technique that will 

be applied in this system. Besides that, software and hardware requirement, system 

requirement and architectural design are also included in this chapter.  
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In Chapter 4, the prototype design is shown at here. This includes the user interface 

design, icon design and logo design. Besides that, the business flow design, ERD design 

are shown in this chapter too.  

 

Chapter 5 is the conclusion of the overall system report. Furthermore, the findings from 

this research and in-depth discussion will be summarize in this final chapter too. 
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CHAPTER 2 LITERATURE REVIEWS  

2.1 Chapter Overview 

In order to solve problem statement, the literature review is separated into four (4) parts, 

first part is about the mobile application based review and second part is the semantic 

text search based review. The second part of literature review is arranged by the year 

of the journal published to show the evolution of semantic search. This chapter will also 

compare the strengths and weaknesses among existing systems. The third part of review 

is to understand consumer psychology on store choices and the fourth part will review 

the solid techniques in place that can create a profitable app. 

 

2.2 Consumer Applications 

Other Consumer Application that download of playstore are analyze in order to 

understand their strength and weakness. 

 

2.2.1 Android Mobile App : RedLaser 

 

Figure 2-1 Screenshot of RedLaser 
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Introduction  

RedLaser is a mobile application developed by ebay. RedLaser's concept is simple. 

RedLaser allow you to scan a barcode and it will  gives you several places online to find 

that item, perhaps at a lower price. The application has simple yet great user interface 

that emphasize on monotone which is red, white and black color.  

 

Pros 

It allows user to scan the barcode by UPC, EAN and UPC-E barcode, these 3 barcode 

standard is commonly use nowadays. It find the product using online google search 

engine and pull out the information from google and amazon. The price automatically 

detect your location and show you the appropriate currency.  

 

The barcode string will be search from google and amazon to provide other competing 

online shops. The results pages are well organized It is helpful to survey the online store 

price was the best deal or not. The result show price as well as product details, reviews, 

and suggested complementary products. In addition, the History section will keep 

track of all of their recent searches, making it easy for user to recall or re-open 

information about products of interest. Products you scan will  be add to your list of 

history items for future viewing. The application allow you to email any of your 

scanned list to yourself or your friend. When a grocery item barcode is scanned, you 

can expand the detail tab to view nutrition and allergen information using the built in 

browser such as Facebook application (open website without exit the application and 

move to another application). 

 

Cons 

On the bad side, the application unable to scan prices quickly if at all and need to enter 

manually. Besides that, it will direct you to EBAY mostly (99%). Very often, the 

Scanner not able to scan the barcode if the product material is with round or shiny 

surface. It rarely display the lists of competitors who have similar item and their prices 

but on rare occasion it always pulls the information up which the price is not correct. 

The application not showing local store, only online information are showing. 
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2.2.2 Android Mobile App : Smoopa Shopping 

 

 

Figure 2-2 Screenshot of Smoopa 

Introduction  

This application launch at 2011 by an ex-googler. The application provide a clean and 

easy learn and use interface. This app that lets you compare prices from 17 major 

retailers of US, customize own price alerts notification, and create wishlists of items 

sold in this 17 major retailers.  

 

Pros 

The apps allow you to set the alert notification, so whenever if an item falls into your 

desired price range, it will send push notification when you device in online mode. The 

price are allow to send to social media such as twitter, facebook and whatsapp, and they 

can see where to get the best deal on those items.  
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Like redlaser, this app share similar concept with the first app that had review, redlaser. 

It use the device camera to scan the product barcodes and it will pull up price 

comparisons, however this utilized power of social network, it does allow user to update 

the price. This application does not include amazon prices due to some legal issue.  

 

Every time consumer scans an item and enter price data from physical store, thereôs a 

random chance they will be rewarded with credits of around 50 cents in credit. These 

credit can later use to redeem as gift cards, rebate voucher and do charitable donations. 

If consumer find a better price online through the app, they can buy the item directly 

through app and waiting for cash on delivery service at home. The app will redirect the 

request list to the retailer. Smoopa earns affiliate revenue when consumers introduce 

other user sign up and share reasonable price or buy items through the app. They can 

also earn revenue through targeted advertising. 

 

Cons 

The major bad side of this application is the application no option for consumer to 

search by product name or did not provide any suggestion list, only barcode input are 

allow. It is inconvenient for those product with no barcode or the barcode had been 

removed. In addition, this application only useful for buying electronics since no 

grocery shopping were include. The product are limited to the prices of products that 

are in their database, no new product are allow to add or request.  

 

2.2.3 Android Mobile App  : ScanLife 

Introduction  

According to google play, this apps founded at 2012 and last enhancement was August 

17, 2015. The founder of scanlife is Scanbuy, Inc which is specialized in mobile 

Website builder, surveys, mobile Web-pages, specialized branding, designer QR Codes, 

and others. This application allow consumer to scan product only for UPC barcode, and 

search result from stores like Amazon, Toys R Us, Macyôs, Best Buy, Walmart, Target, 

and purchase right from your phone (depending on location). 
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Figure 2-3 Screenshot of ScanLife 

 

Figure 2-4 Screenshot of ScanLife Product Detail 
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Pros 

Besides that, consumer can check the product reviews and see what other consumerôs 

comment and feedback after navigate to the product detail page. The app can works as 

traditional QR code scanner and QR code creator. It is popular due to affiliated with 

credit points, the consumer can earn credit point rewards as scanning QR codes and 

barcodes and the credit earned can use for real gift cards redemption later on (US only). 

 

All scanning history will be saved automatically by default or the user can choose to 

save into favorites list.  Moreover, you can purchase right from your phone by cash on 

delivery. The apps provides Syncing with Facebook to save the previous scanning 

history. After review, the impression this app gives me is it has an extremely fast 

barcode scanner with good image processing optimization. The good things about this 

app is there are plenty of information about scanned products such as pricing, reviews, 

online stores, etc. Consumer can save plenty of money in stored, the product 

information will retrieved and online price comparison can be made in the store just by 

scanning the products barcode. From here, the consumer can know the online and local 

product price 

 

Furthermore, sometime certain instant coupons will be offer in the apps and the system 

will display other relevant suggest product for any product you view previously. 

Eventually you can order your desire product online from competitors by the scanning 

features. 

 

Cons 

Disadvantage of this app is there most of the Items either were not found or QR codes 

no longer support and it only support UPC barcode. In addition, there were plenty 

product that failed to display competitive shop and relevant coupon. Besides that, the 

apps just include limited store, for example Amazon, Toys R Us, Macyôs, Best Buy, 

Walmart, Target. 
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2.2.4 Comparison of Application 

Table 2-1 Strength and Weakness between Existing Systems 

  

 

 

Strength Weakness 

RedLaser 1. Email scanned list to mailbox. 

2. Information and price google and 

amazon 

3. Auto detect location and show 

appropriate currency.  

4. Show product details, reviews, 

viewing nutrition and suggested 

products. 

1. Pull out EBAY price mostly. 

2. Scanner struggles with round or 

shiny items. 

3. Only online information. 

4. Limited product in database, 

cannot request new item. 

5. No using GPS location   based 

Smoopa  
 

1. Customize alert notification based 

on desired price range. 

2. Price are allow sent to social media 

( eg: facebook ). 

3. Allow user to share and update 

price. 

4. Chance to reward with credits (US 

only). 

5. Buy the item directly through app. 

1. Cannot search by product name, 

only barcode are allow 

2. Electronic gadgets only. 

3. Limited product in their 

database, no way request new 

item. 

4. QR code are not allow. 

5. No using GPS location based 

ScanLife  

 

1. Barcode code scanner and QR code  

2. Affiliated with credit points, US 

only). 

3. Scanning history can choose put in 

wishlist 

4. Some Instant coupons will be offer. 

1. Most of the Items were not 

found. 

2. Not having timely information, 

wrong prices. 

3. User cannot have involvement 

to the system such as sharing. 

4. QR codes no longer works 

Application 

Features 
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Table 2-2 Comparison of Existing Application with Proposed System 

 

  

              Application 
 

    

 Features 
 

RedLaser Smoopa  
 

ScanLife  

 

Conawa 

(Proposed) 

Auto detect location YES N/A N/A YES 

Online store or Local 

store 

Online only Online & Local 

Electronic Gadgets 

Online and 

Local  

Local store 

Sent to social network N/A YES N/A YES 

Share Price YES YES N/A YES 

Share Item  N/A N/A N/A YES 

Search nearby store 

(GPS) 

N/A N/A N/A YES 

Semantic Search N/A N/A N/A YES 

Search By Text Input 

(eg: product name) 

YES N/A YES YES 

Barcode scan search 

are allow 

YES YES YES YES 

Request new item N/A N/A N/A YES 

Fussy Calculator N/A N/A N/A YES 

Suggestion Store N/A  N/A N/A YES 

WishList N/A  N/A  YES YES 

Email scanned list YES N/A N/A N/A 

Price alert notification N/A YES N/A N/A 

View product nutrition 

detail information 

YES N/A N/A N/A 

Reward with credits N/A  YES YES N/A 

Offer Coupons N/A  N/A  YES N/A 

Buy product directly 

from apps 

N/A YES N/A N/A 
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2.3 Semantic Search Technology 

The challenge of develop a semantic search engines is how to create a query that can 

understand by computer. Before process the queries, the queries must be convert into 

the format that the computer can understand their semantic meaning. For human, we 

express them in natural language sentence, we can understand the semantic meaning 

easily. However for system, it is pretty hard to process the natural language due to the 

complexity and ambiguous (Bäurle, F, July 2011). There are three paper review here 

and the review summary below is arrange according to their date created and published. 

 

Figure 2-5 List of Mismatch Text Search 

 

 

Figure 2-6 List Of Mismatch Sentence Search 



CHAPTER 2 CONSUMER SHOPPING APPS DECISION SUPPORT TOOL 

 

BCS (Hons) Computer Science 

Faculty of Information and Communication Technology (Perak Campus), UTAR  23 

 

2.3.1 Broccoli: Semantic Full-Text Search at your Fingertips 

This paper Broccoli: Semantic Full-Text Search at your Fingertips.(Hannah, B , 2012 ) 

discuss about the fast and easy use search engine which is doing the semantic full-text 

search. This semantic full text search combine the traditional full text search and 

Chinese/ English translation in a knowledge based databases. Find contextual co-

occurrences of the words from the full-text part of the query with entities matching the 

ontology part of the query. This is handle by decomposing each sentence into contexts, 

meaning that the parts of the sentence that ñbelongò together. The search operates on 

four kinds of objects: ordinary words (e.g., edible), classes (e.g., plants), instances (e.g., 

Broccoli), and relations (e.g., occurs-with or native-to). Queries are trees, where nodes 

are arbitrary bags of these objects, and arcs are relations. 

 

 

Figure 2-7 Screenshot of Broccoli Website 
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Figure 2-8 Screenshot of Broccoli Website Query Tree & Hits Result 

 

The box on the top left with pink color indicate the current query as a tree. There is 

always one node as the root of the tree. The large box below shows the hits grouped by 

instance (of the class from the root node) and ranked by relevance (if Broccoli is among 

the hits, rank it first).Below show the ontology and the full text is provided. For the 

latter, a whole sentence is shown, with parts outside of the matching context greyed out. 

The hits partition show the success matching for the root node parent class and indent 

query tree (query class belongs to the plant in this example) and grouped by possible 

classis. 

 

To solve the traditional keywords search query, and ranked the query result y some 

according to most relevant result to the query. For example, consider the query plants 

with edible leaves and native to Europe. This is pretty difficult if applying keywords 

search since there are no similar wordings in there.  

 

The impressive part of this paper was the new index, it use inverted lists for prefixes 

instead of words, this increase the performance for query suggestions. This inverted list 

is based on context lists and it enables fast query suggestions. The context list for a prex 

contains one index item per occurrence of a word starting with that prex. 
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Figure 2-9 Broccoli Search String: Movie 

 

When the user enters search query into search box, the system will sends query to back 

end and retrieve the relevant proposed words without refreshing the page. The 

automation of user interface not only restricted to display of proposal but also include 

right partition hits. The suggestion classes at the boxes below the search input can be 

clicked and the words will be added to the query. The query tree will show at the top 

right as the query gets refined. 
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Figure 2-10 Step Of Handling user input 

Above depicted the step of how system handle user input: 

A) Initial state of the input field.  

B) After something is type in the input field, the interface will refresh automatically 

and load the related similar words. At the same time, the loading icon will start 

loading activity while processing query.  

C) Related similar words are successfully retrieved and display on the screen  

D) If wish to search for other new words, just type another new words into the input 

field, the system will automatically start process the query and updates the results 

without refresh the page or open another new page.  

 

2.3.2 ESTER: Efficient Search on Text, Entities, and Relations 

According to founder of ESTER Holger, B, (Holger, B, 2007), ESTER combines full 

text and ontology search in the engine. The search engine using only 4 basic operations 

which is prefix, joins,entity recognition, and ontological knowledge. It has a very fast 

query processing speed. 

 

ESTER applied the English Wikipedia combined with YAGO ontology. The search text 

box automatically reacts to user input without press a search button. After it get the 

input, it will detect sematic classes which the input belongs to.  
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The last prefix of query will be check whether match any class name that exist in system 

after every keystroke. If more than one matches class, it display a list of suggestion that 

propose for all matching classes. By clicking any of the class in suggestion list, the 

system will detect the prefix in the query and replace it with relevant class name. The 

results of the current query will display at the right hand side of ESTER system. The 

results will be automatically update when the query string is changed. The system can 

interpret the keywords that enter by user whether is semantic classes or simple word 

occurrences.  

 

The left hand partition display the classes or entities results that exist in their database 

for the last keyword that was added to the query string. Thus, this makes the result looks 

unorganized because if the users want to propose for other parts of query, the user need 

to manually change the sequence of the keywords in the query string. 

 

Figure 2-11 Screenshot of Ester Wikipedia 

The above example, query ñbeatles musicianò searching the English Wikipedia in 

above example. The list of completions and hits is updated automatically without search 

button. The number in parentheses after each completion is the number of hits that 

would be obtained for that particular completion.  

The quality of the search results provided by ESTER, or any other semantic search 

engine of a similar kind, depends on three main factors:  
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(1) The quality of the ontology 

This is the successor of YAGO. YAGO had proved that by extrapolation empirical 

studies from human assessment on a sample, that 95% of YAGOôs facts are correct 

 (2) The quality of the entity recognizer 

This experiment take 10% of the words or phrases which the corresponding entities are 

known (because they link to some Wikipedia page), and the percentage of frequency 

entities recognized correctly was measured. This paper compare their implementation 

(ESTER) against two simple baselines: the naive scheme that assigns every word to the 

most common sense that has been encountered for that word in the training set (TOP), 

and the scheme that assigns every word to a random sense (RANDOM). 

 

 

Figure 2-12 Percentage of Accuracy by 3 scheme 

For the Wikipedia collection combined with the YAGO ontology, ESTER can process 

a complex queries in a fraction of a second, with an index size of only about 4 GB. 

 

2.3.3 SUSI: Wikipedia Search Using Semantic Index Annotations 

SUSI a successor of Ester claim by (Buchhold, B., 2010) in SUSI: Wikipedia Search 

Using Semantic Index Annotations. This approach also using the same combination, 

basically it combined full -text and ontology search, and. Susi is similar with Ester 

proposed system but it eliminate some unnecessary operation and optimized the 

required operations to prefix search only, so it had better performance than Ester. SUSI 

restricting the relations to the classesô taxonomy and ontology entities. Besides that, 

instead of treating the whole Wikipedia article as a single document, SUSI improve the 

precision by treats each single sentence in any article as a separate document 
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Susi having a user interface which is pretty similar with Ester. Both Ester and Susi not 

guarantee accuracy on those complex queries that need to combine the entities relations 

and full-text. 

 

Figure 2-13 Screenshot of SUSI 

ñAò is the input field. After input for last word, classes are automatically detected. The 

ñBò boxes list the suggestion of classes from last prefix of query string. ñCò indicate 

the query string that generate by system and used that query string to retrieve 

information. As we can see, the query string represented by very long and complicated 

words. For instance, the ñCò long words can be used to derive the Classes and Entities 

of query string.  ñDò mark the result that hits the prefix classes.   

 

2.3.4 Comparison of Semantic Search Technology 

ESTER (2007) and SUSI (2010) combine full -text and ontology search. The approach 

used in SUSI is quite similar to the ideas of ESTER. This two search algorithm/ 

technique support fast query processing and provide an intuitive and interactive user 

interface. ESTER is using prefix search and joins, but SUSI improve the ESTER 

algorithm with prefix search only. The ESTER output always next to an occurrence of 

an entity. However if only prefix search is using only instead of combination of prefix 

search and joins, this end up will blows up the index size, therefore ESTER improve 

their algorithm by uses joins to avoid this problem. The SUSI, which is the successor 

of ESTER solve the index explode problem by using some special techniques and this 
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techniques reduce the blowup index size problem which commonly encountered by 

semantic queries. This make SUSI having faster performance than ESTER. The special 

technique use by SUSI is restricting the relations to the classesô taxonomy and ontology 

entities. In terms on precision, SUSI is better than ESTER too. SUSI achieved this by 

treats each single sentence in any article as a separate document instead of whole article 

as single document. 

Broccoli is created by a group of professor in Department of Computer Science 

University of Freiburg which lead by Dr. Hannah Bast in 2012, which is done after 

ESTER and SUSI. Similar with ESTER and SUSI, broccoli combine full -text and 

ontology search in their searching algorithm. The broccoli improve upon ESTER since 

elements from the ESTER ontology are not recognized in their contexts, which mean it 

does not consider contexts but purely syntactic proximity of words / entities. Besides 

that, Esterôs simplistic user interface was ok for queries with one relation, but 

practically unusable for more complex queries. 

As conclusion, ESTER and SUSI have used co-occurrence in a whole paragraph or 

sentence, or based on word proximity, both of these give poor results. Broccoli provide 

the indexing search that support query times of roughly 100 milliseconds or less. 

 

2.4 Factors that Affect Store Choice 

This part of review is to understand consumer psychology on store choice. In order to 

get the idea of how to make the application be able to automatically provide suggestion 

on the ideal store to consumer so they can spend the least cost to buy the product, we 

review a journal that mentioned about measurement between store choice and distance, 

price, etc. factors. 

 

2.4.1 How the Measurement of Store Choice Behaviour Moderates the 

Relationship between Distance and Store Choice Behaviour 

This is a Study of the Interface Between Retailers and Consumers (Hansen,T and 

Cumberland,F and Hans, S, Solgaard., 2004). This article mainly discuss that store 

location is a factor that will influences consumer store choice decision. In this article, 

author mentioned that, commonly for consumer to choose between grocery stores, 
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consumers may make an assessment on several criteria such as product quality, product 

price, assortment, convenient location, distance between consumerôs home to store, 

customer service, store atmosphere, and pleasantness of shopping. However, the most 

critical one is price and distance as shown in figure above. Both of these cost should 

fall within consumerôs budget or so called usual resource limit.  

This author carry out the research above by empirical research which include 631 

consumers and 58 helpers which is marketing or business bachelor holder as data 

collectors. 

The consumers are request to provide response to the following aspect: 

Quality:  Offers good quality grocery and fresh grocery products. 

Atmosphere: Has a good in-store atmosphere and clean environment with friendly and 

helpful staff.  

Price level: Offers low prices or always have special offers. 

Assortment: Provide more choice on grocery products and often released new product. 

Distance was measured by using the cognitive physical distance and time distance from 

a consumerôs home to the outlets that visit most often. 

The studies show that the main criteria that affect consumer store choice is physical 

location and time distance, product price and service output. The results show distance 

will be largely affect the choice behavior as the frequency go to the store and the time 

required. Thus the author came up the model below: 
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Figure 2-14 Model of consumer store choice 

2.5 Mobile Apps Revenue 

Although there is plenty of money to be made from mobile apps, it doesnôt come easy. 

In this part we will review on the solid strategy in place in order to create a profitable 

app. 

 

2.5.1 Source of Application Revenue 

According to think gaming apps sales data analysis from US, free apps can generate 

alot of revenue. As an example, accoding to the sales data analysis done by 

thinkgaming.com from US, Clash of Clans (COC)  is a free app. The revenue getting 

by COC per day is around $1,009,463. Although there is plenty of money to be made 

from mobile apps, it doesnôt come easy. We must have a solid strategy to create a 

successful apps that can gain profit. Some technique to get the revenue and make 

money for our app are listed below. 

Advertisement  

Some external advertisement will be integrate with CONAWA in some way such as: 

(I)  Banner : Appear at the top or bottom of app screen and can prompt users     

 to do some action such as application installation or view online 

shopping websiteôs product. 

 

(II)  Full-page ads: Full-page ads that cover whole background in app at natural 

breaks or transition points.  
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(III)  Video ads : The ads will be play automatically and users are allow to skip the  

 video after 5 seconds, such as YouTube. 

All above three ways can be achieved by using a third party advertisement agent 

webservice that will auto provide different category of advertisement based on 

developer desired. 

Cooperation 

Cooperate with retailer shop or restaurant (eg: café ) to give the voucher, so can 

achieve win-win situation on all 3 party ( CONAWA, business seller, consumer ). The 

voucher image will be given by the retailer shop or restaurant. Whenever any 

consumer make purchase based on the voucher, some commission will be shared to 

us. 

In -apps purchase 

In-App Purchase will be implemented into the CONAWA app. The way it works is 

whenever the user wishes to have some gift redemption by using points earning, 1-5% 

of the points redeem that earn by the user will be taken away by system, and the taken 

away points will be some kind of revenue income for the system. 



CHAPTER 3 CONSUMER SHOPPING APPS DECISION SUPPORT TOOL 

 

BCS (Hons) Computer Science  

Faculty of Information and Communication Technology (Perak Campus), UTAR  Page 34 
 

CHAPTER 3 METHODOLOGY  

3.1 Chapter Overview 

Methodology and software with hardware technology that involved in the proposed 

system will be discuss and justify in this chapter. User, hardware and software 

requirement will be discuss in formal way to ease reader when reading. It explains how 

the system works through modelling the requirement according to UML standard such 

as several high level designs: use case diagram and activity diagram to describe how 

the system interact with user., class diagram and object diagram to show the class and 

object that required in the system. Architectural design, and the language and scripting 

use in each 3 tier software architecture are discuss in this chapter in detail.  

 

3.2 System Development 

System Development Life Cycle (SDLC) is the most common process to ensure that 

software system meet the requirements and develop in consistent way. Very often, we 

need to follow the formal SDLC methodology in order to ensure consistency in 

development and be more able to estimate the resource required. The software 

development methodology that is used for this project is throwaway prototype 

methodology.  

 

3.2.1 Development Methodology 

 

Figure 3-1 Evolutionary Prototype 
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Figure 3-2 Throwaway Prototyping 

In nowadays everyone are strive  for the time required of put the product into market, 

the software should be out the door faster.  Software cannot take years to develop, the 

faster the development process, the product can put in market earlier, and thus more 

benefit can be earned. There are many type of system development methodology model 

can be used to develop a system such as Rapid Application Development (RAD), Agile, 

Prototyping, Waterfall and so on. According to Radack (n.d.), the most effective way 

is to put everything into the development process which starts with the analysis, design, 

implementation and system prototype and continues until disposal of the system.  

 

 

Figure 3-3 SDLC model 
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We choose Throwaway Prototype methodology as our system development 

methodology. This is iterative and incremental model. The difference between 

throwaway and evolutionary prototype is whether we build the full system on the 

prototype or whether we throw it away when complete the prototype development and 

completely re-code in order to build the new full system. In Throwaway Prototype, only 

capture the essence and reuse the essence part in porotype development phase. Both 

categorize as Rapid Application Development (RAD) since it able to see the outcome 

early and welcome the changing of requirement. After system planning phase, this 

model constantly develop a system after undergoing 3 main phases which are system 

prototype analysis phase, design phase and system prototype implementation phase. 

This 3 process will be keep iterate and we will let user to try out the system prototype 

then collect feedback from them. This is to ensure all the system requirement are 

achievable, is workable and the system requirement had validate by using the system 

prototype.  

 

This methodology eventually breaks the requirements into series of cycle and built the 

prototype sequentially through these series of different version of CONAWA app. The 

prototype analysis phase then leads into prototype design and implementation. This 

mean the prototype can be built sequentially so that the future version prototype will 

begin only after the preceding prototype version has been approved, implemented and 

fulfill requirement.  We start out with Version 1 in first iteration that does all the things 

abstract module that must be in the application, after collect feedback from user then 

follow it with Version 2 in second iteration that adds more features, enhancement, and 

so on. The requirement will be rate by priority matrix (high, middle, low). High priority 

requirements will be put in first iteration and so on. After the features in prototype agree 

by the user and confirm stable, we will throw the prototype and rebuild a complete 

system integrated by using top down approach to build the complete system so it can 

save time and cost of debugging.  

 

After throw away the prototype, the system environment and configuration setting will 

be setup in this phase, then part of the user interface code that done in the prototype 

will be reuse and refine in system implementation. The business flow and the database 

mapping, create table script and stored procedure will be develop at here too. Before 



CHAPTER 3 CONSUMER SHOPPING APPS DECISION SUPPORT TOOL 

 

BCS (Hons) Computer Science 

Faculty of Information and Communication Technology (Perak Campus), UTAR  37 

 

we setup the connectivity and create web service, all the data will be hardcoded model 

such as hardcode the data in list or collection. After the business logic, database table 

created and UI are done, we will start to setup network connectivity and complete web 

service in order to let business logic to communicate will database or external web 

server. At this moment, we will keep pump data from front end into database and see 

whether the data communication and passing is successful. Later on, all the module will 

be integrate by top down approach over big bang approach because if we integrate 

everything together like big bang approach, it is harder to do debugging and detect the 

defects. 

 

The biggest advantage of using this approach is it welcome the changes of requirements 

when prototype development phase, lets us adjust the features easier that need to be 

added in future to cater more requirements or remove unrealistic, unachievable, 

unpractical requirement. It would not cost much resources to change the requirement 

since this is just a static prototype with no dynamic function. Unlike some other product 

development methods such as traditional SDLC waterfall approach, all design is done 

at the beginning of the project, and then changes are harder to make when the 

requirements change. This can ease us evaluate the proposed system through the several 

cycle of prototype version before implementing the whole business flow into real 

proposed system.  

 

Since this project is an individual project instead of group project so this methodology 

provide a lot advantage for individual project. It makes budgets easier to cope. We 

haven't done such an huge individual project like this before, we does not have a lot 

budget in this project so by this approach we can ensures that the cost of development 

is lower than what it would have been if the whole problem was tackled together. Below 

show the detail break down in each phase: 

 

Planning 

On the planning phase, existing problems faced by the consumer are identified and the 

system idea will be gathered. The development of project scope to outline the projectôs 

deliverables and define the goals and target user. Later on, project objectives, and time 

required from requirement gathering until complete of whole system are being identify 
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in this process too. Project methodology, objectives, both internal and external 

resources required and time required are being identify in this process too.  

 

Analysis Phase 

After determine the software and hardware requirements for the CONAWA project, the 

software requirement will separate into functional and non-functional requirements and 

the requirement will write in formal format according to ISO900 standard.  Functional 

requirements is to define the features or service that this system shall provide whereas 

non-functional requirement is the constraints of the services or features that list in 

functional requirement such as performance constraints, security constraints or 

operational and cultural and political Requirements constraints on this system. Static 

analysis review testing are done base on system requirement to remove the unnecessary, 

unrealistic, conflict, ambiguous requirement.  

    

Based on the data and requirement that has been gather, we analyze the existing 

problem faced previously and develop a solution from it. Later on, list all the solution 

and the requirements and modelling the requirement according to UML standard such 

as use case diagram, activity diagram, class diagram and object diagram that will 

discuss in Chapter 3. Project methodology and both internal and external resources 

required are being identify in this phase. Timeline Gantt chart are develop in order to 

monitor and track the project progress.  

 

Design and prototype implementation phase 

Design and prototype implementation phase will be conducted after thorough planning 

and analysis, which will develop prototype for this system. Some of designing examples 

are Entity relationship diagram design, related module design icon and logo design, 

business logic design, and system interface design. We have to finish all the 

requirement in the different iterative of the system lifecycle until the requirement are 

clearly understood.  

 

There are always defects and bugs in the design, so will refine it and do more testing 

such as dynamic testing and static testing. The details of the internal design such as 

connectivity, integration, web service, database connectivity and external aspects like 
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performance and security can be ignored at this stage. The several version of 

CONAWA Prototype is developed in this stage, where the very basic requirements are 

showcased and user interfaces are provided.  

 

These features may not exactly work in the same manner internally in the actual 

software developed. The prototype will be create and let the users use and evaluate it. 

Based on their feedback, we will decide whether is it necessary to continue develop 

another improvised prototype or stop the prototype that will satisfy their requirements. 

Basically, the iterative will keep repeating until CONAWA app prototype is thought to 

be completed and finalized by the developers or users.  

 

Implementation 

After prototype version finalized, integration technique design, test case design and full 

system interface design will be carry out at this phase. The prototype will be throw 

away and the process of implementation full system include non-functional requirement 

will be carry out, database create table and insert table script, and interface and business 

logic will be code in the system. Part of the user interface code that done in the prototype 

will be reuse in system implementation and continue refine.   

 

After the business logic, database table created and UI are done, we will start to setup 

network connectivity and complete web service in order to let business logic to 

communicate will database or external web server. Integration and system testing will 

be performed on the system to detect and remove the defects in the system that will 

cause failure that deviate from our expected result.  
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3.2.2 System Development Methodology Flow Chart 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-4 Flowchart of System development 

Planning 

Analysis 

Design 

Implementation 

Testing 

Deployment 
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3.3 Proposed Solution 

The proposed solution is to develop an android mobile application (if  time permits, 

hybrid apps will  be develop for both iOS and windows platform too) which can be 

widely used by consumer and retailer outlets. It can assist those business seller and 

consumers in Malaysia with combination of multiple functions within single mobile 

applications. The solution allows user to know the best deals in different store there are 

located near them quickly instead of blind search and wondering around shop. 

 

The several user category as shown in picture below such as consumer, administrator 

and retailer store will  interact with system directly by using smart device. The smart 

device will  use the integrate GPS sensor to retrieve information from database through 

web service that host in web server. Finally, the information that retrieve from database 

will  sent back to user device. 

Location

Smart 
Device

Retailer Store

Consumer

Desktop

Retailer Store
 

Figure 3-5  Block Diagram of Proposed system 
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3.3.1 Proposed System Features 

1) Storeôs catalogue 

2) Share new Item  

3) Share Price 

4) Search Item by semantic search algorithm and Intelligent Search Item based on 

nearby location 

5) GPS navigation to desire store and single map that show all available store 

around user location 

6) Offline shopping list 

7) Check In Widget 

8) Share To Social Media 

9) Fussy Calculator 

10) Ideal Store Suggestion 
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3.3.2 Semantic Search Flow 

 

Figure 3-6 Semantic Search Overall Flow 

There are mainly 2 step in semantic search: 

i. Matching -> Matching between one query and another query.  

Á Challenge-> Mismatch 

ii.  Ranking -> Ranking a list of documents 

(I)  Correct ranking on the top 

 

Different search engines are designed dedicated for different area or different purpose 

(e.g.: websites, google). For our system, we will focus on ontologies of consumer 

product. 
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3.3.3 Ideal store suggestion 

The common fuel type used by Malaysian is RON 95 and RON 97. According to 

Mileage Comparison between RON 95 and RON 97 in Constant Speed Test (A.E. Md. 

Saad, Z. Saad, A.K. Ahmad, S. Abdullah, F. Ab. Razak, 2011), we will need to 

accelerate to reach higher speed, thus when a car is accelerating, the fuel consumption 

is relatively higher. This is because the car required more fue in order to accelerate. 

However if we can maintain constant speed (either traffic free or straight road with no 

holes on it), the car consumption will be at the lowest because combustion is complete 

by now.  

According to the car specification which has been published in the website of The 

Malaysian Automotive Portal (Autoworld), after include air conditioning and other 

factors such as wind resistance, the average for normal distant is 15kms to 16kms per 

liter while distant or long journey at constant speed of 70 -90 km/h consumes the 

average of 17-18kilometers per liter since you maintaining constant velocity for manual 

car, and 15.9 kilometers per liter for auto car. Below show the experiment result done 

by the 4 researcher from Universiti Teknologi Mara (UiTM) MALAYSIA. 

 

Table 3-1 Average Car Fuel Consumption in km per hour 

From both the Malaysia car specifications which had been published and have the 

research done, the average fuel spend per km is 0.055L ï 0.075L.The fuel spend will 

also varies according to the car brand, and car engine volume (in unit cc). 
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However in our application we just need to consider the relative price of fuel spend per 

km for each location, so the variables such as car type and engine volume and so on is 

constant variable, just the location is manipulate variable. The price of petrol spend is 

the responding variable, it just give rough price and not an exact one since we more 

interest on calculating which outlet location or which path having lesser fuel 

consumption.  

 

Thus the diagram below depict the ideal store module flow: 

System calculate total 

product price for the 

product that stated in 

wishlist for each 

nearby store

System calculate the 

distance to reach each 

store

System calculate the total 

petrol price and total 

spending for each store 

choice and the benchmark 

spending if buy the cheapest 

product in each store

System calculate the 

benchmark total 

product price and 

minimum distance to 

travel all store

Rank the store 

choice based on 

total price required 

(choose top 5).

User press navigate 

button and navigate 

to the store location 

by GPS.
 

Figure 3-7 Ideal Store Suggestion Flowchart 

Step 1 ï System calculate total product price for the product that stated in wishlist for 

each store nearby. 

 

Table 3-2 Total Product Price Conceptual Table 

 

 

Step 2 ï System calculate the distance to reach each store. 

Store Total Product Price 

Giant, Kampar  RM 104.99 

Tesco, Kampar 

 

RM 107.99 

Econsave, Kampar 

 

RM 102.99 

Tenaga Cergas, Kampar  RM 110.99 
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Tenaga Cergas, 

Kampar 

Econsave, Kampar

Tesco, Kampar Giant, Kampar 

My location

d3

d1

d2

d4

Tesco, Kampar

d = distance from my location

 

Figure 3-8 Distance of Each Store 

Table 3-3 Total Product Price and Total Distance for Each Store Conceptual Table 

  

Store Total Product Price Total Distance ( km) 

Giant, Kampar  RM 104.99 d4 

Tesco, Kampar 

 

RM 107.99 d1 

Econsave, Kampar 

 

RM 102.99 d2 

Tenaga Cergas, Kampar  RM 110.99 d3 
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Step 3 ï System calculate the benchmark total product price and minimum distance 

 to travel all store. 

Tenaga Cergas, 

Kampar 

Econsave, Kampar

Tesco, Kampar Giant, Kampar 

My location

d3

d1

d2

d4

Tesco, Kampar

d = distance from my location

Shortest path

 ( minimum spanning tree )

 

Figure 3-9 Minimum distance required Travel to all Store  

Table 3-4 Total Product Price and Total Distance for Benchmark Measure 

 

Step 4 ï System calculate the total petrol price and total spending for each store choice 

and the benchmark spending if buy the cheapest product in each store ( travel 

to all store). 

  

Store Total Product Price Total Distance ( km) 

Giant, Kampar  RM 104.99 d4 

Tesco, Kampar 

 

RM 107.99 d1 

Econsave, Kampar 

 

RM 102.99 d2 

Tenaga Cergas, Kampar  RM 110.99 d3 

Giant, Kampar  

+Tesco, Kampar 

+ Econsave, Kampar 

+ Tenaga Cergas, Kampar 

RM 97.99 d5 ( shortest path ) 
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Table 3-5 Total Spending for Each Store 

 

Step 5 ï Rank the store choice based on total price required (choose top 5). 

Step 6 ï User press navigate button and navigate to the store location by GPS. 

 

3.4 System Planning 

In the system planning phase, existing problems faced by the consumers are identified 

and the system idea will be gathered. The reviews of several consumer application, 

semantic technology, human store choice behavior and mobile application marketing 

technique will be done. The scope has been developed in order to outline the projectôs 

deliverables and define the goals and target user. From these information, solutions are 

proposed. Later on, project objectives, and time required from requirement gathering 

until complete of whole system are being identify in this process too. Through reviews, 

basic requirements of the consumer decision making system is collected and thus, 

provide a clearer picture of developing a solution to solve the existing problem by 

adding certain services in system. 

Store Total Product 

Price(RM) 

Total Distance 

( km) 

Total 

Petrol 

Price(RM) 

Total Price 

Required(RM) 

Giant, Kampar  RM 104.99 d4 p4 RM 104.99+ 

p4 

Tesco, Kampar 

 

RM 107.99 d1 p1 RM 107.99+ 

p1 

Econsave, Kampar 

 

RM 102.99 d2 p2 RM 102.99+ 

p2 

Tenaga Cergas, 

Kampar  

RM 110.99 d3 p3 RM 110.99+ 

p3 

Giant, Kampar  

+Tesco, Kampar 

+ Econsave, 

Kampar 

+ Tenaga Cergas, 

Kampar 

RM 97.99 d5  

( shortest path ) 

p5 RM 97.99+ p5 
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3.4.1 Project Timeline 

As shown in the Gantt chart below, 1 year will be used to complete this project. This 

project consist of 5 main phases which are Planning, Analysis, system design, 

Implementation, System Delivery respectively. The first two month is mainly used to 

perform the planning of system, followed by 2 and half month for the system 

requirement analysis. For the following 2 and a half month, the system design is 

proposed to continue with the whole development process. Then, 5 and a half month 

will be used to develop the system. At the same time of development, the testing phase 

will be carried out throughout the whole process in parallel way in order to reduce cost 

of testing. Finally, the final month is used for documentation and the collection of 

feedback.  

 

The Documentation of Final Year Project will be done in this short semester which is 

three and half week. The Documentation includes of the planning, analysis and design 

of the system prototype. Later on, the prototype of the proposed project will start 

developing from the fourth week until the 7th week.  

 

In next January long semester, the full project implementation will start in week 1 and 

continue until week 9. After the system deployment, the system will enter maintenance 

phase and will collect feedback from user and use for future enhancement. 
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Figure 3-10 Gantt chart  
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3.5 System analysis 

In this part, user requirements are gathered by interviews and performing several 

research by observation. Later on, user requirements will be refined into system 

requirements and will be documented. This is a formal collection of information that 

organizes the requirements of a system. The hardware and software requirement will 

be listed in this phase too. 

 

3.5.1 Fact Finding 

Fact finding is a process where the related information, user and system requirement, 

will be gathered in the planning phase through several techniques. The several 

techniques that used is listed below: 

i. Observation 

Through observation, we can observe how the existing system is being used by 

users. Apart from that, we went to several hypermarket to do some observation 

such as consumer behavior, and deduce out the problems faced by consumers. 

From such way, we get a clearer picture on the process of how consumers use 

the system, their action and their psychology. 

ii.  Research 

We did a lot research on the Internet and that enabled to let us explore new and 

useful things. The data and facts that are relevant to consumer psychology and 

theirs needs were collected. By knowing how other related work done in this area 

and the previous existing problem, we can prevent some of their mistakes in 

future builds. We can do some enhancements based on the existing proposed 

system too. 

 

iii.  Survey 

We created online survey through google form and distribute through email and 

social media. The question include multiple choice and single choice question. 

There are 20 people response to this survey and analysis were done based on the 

survey result. 
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3.5.2 Survey Analysis 

The survey produced 20 responses during 3 days it was open in Google Form. 

Respondents are not required to write their name on this questionnaire, so their 

responses will never be linked to them personally. Below show all the question had 

been asked and the response analysis. 

 

First Question: Do you prefer shopping outlet with cheaper average price compare to 

other store? 

 

Chart 3-1 Cheaper Store Choice Pie Chart 

Figure above show that among all the respondents, 17 or 85% of them stated that they 

prefer the store that sell product cheaper generally whereas 15% of them does not prefer 

to this statement. Basically this obviously depict that, in this GST price inflation period, 

everyone will try their possible to get cheaper product as possible. 

 

Second Question: What is the aspect you will consider first for shopping store choice? 

 

Chart 3-2 Aspect Considered in their store choice 

According to figure above, this most aspect that user think that is important is Distance 

which is total 70% of them or 14 people. This question is multiple choice thus the result 
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is more than 100%. It is quite surprising that distance is a more important aspect than 

price that user will take into consideration for store choice. However the difference not 

that much, price aspect is second higher aspect. In short most people think that price 

and distance is the most important aspect in store choice. 

 

Third Question: Before you decide to buy a product, will you do comparison or survey 

on different store? 

 

Chart 3-3 Survey on different store to get product with best price 

From the chart in above, it shows that only 11% of respondents said that they do not 

care the price in different store or do not have interest to compare and survey other 

market before decide to buy certain product. This conclude that majority of consumers 

will do some survey before buy any product, the survey include self-approach to store 

or reading store brochure. 

 

Fourth Question: How many outlet you will conduct the price survey before decide to 

buy any daily product? (E.g. Drinks, biscuit, cheese) 

 

Chart 3-4 Number of Outlet Conduct Price Survey 
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From the result of survey, there are 65% of respondents agree that 3 store survey is the 

ideal number. This may due to nowadays majority do not really have time to do survey 

on too many store but survey before buying product still a must for them. 

 

Fifth Question: Will you carry out price comparison on product with different 

packaging but same product, same product but different brand or 

different brand similar packaging before decide to buy any product? 

 

Chart 3-5 Unit Price Comparison Pie Chart 

The pie chart above show the result of 20 respondents that answer to this particular 

question. As overall, 73% of the respondents will compare the product price when 

buying in terms on brand and packaging. Sometime they may need to compromise the 

unpopular brand and packaging together with unit price. 

 

Sixth Question: Would you like to have a tools to assist you to decide on the stores is 

worth to go? (Taking distance and cheaper product price into 

consideration).  

 

Chart 3-6 Wish To having own decision supporting tools 
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Seventh Question: Will you like to have a tools to support you in planning shopping 

route and navigation path? 

 

Chart 3-7 Like to try on new apps that can support them in purchase planning 

Among all the respondents, 85% of them stated that they are having interest in trying 

the new apps and supporting us to invent the new idea to assist them in decision support 

making. 

 

3.5.2 Stakeholder/ Actor 

Consumer ï Those who are interest to use this system help them in buying product 

Retailer shop/ outlets representative ï Official representative of retailer shop and outlets. 

They are allow to upload official information to 

system. Besides that, those retailer shop or 

restaurant (e.g.: café) representative that 

cooperate with CONAWA to give the voucher 

are in this category. 

Developer ï Planning, analyze, evaluate and develop the system of this system project. 

Administrator ï Monitor unusual behavior of system user such as spam, reporting and 

approve all the user request and updating. 

 

3.5.3 Requirement Terminology 

According to RFC 2119 and ISO900, English is imprecise, in order to ensure 

consistency of requirement, the verb should and shall will use in requirement.  

a. ñShallò dictates what must be done. This is mandatory 

b. ñShouldò dictates optional or desirable but not mandatory 
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3.5.4 System Requirement Overview 

This part discuss about the features, services and constraints that the system should or 

shall provide. It separate into functional and non-functional requirement. Functional 

requirement mean the services that the system should or shall provide, how the system 

should behave to user inputs and how the user interact with system whereas non-

functional requirement is the constraints on the services or features offered by the 

system. 
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3.5.5 Functional Requirement 

Share Item module  

I. Share Item 

The system shall allow consumer to share the item which not exist in specific 

store/ outlet. The details include product description, image, price, and 

promotion end date if applicable. Shared item can be enter by the consumer 

manually or barcode scanning together with auto location detection, then provide 

location suggestion list. 

II.  Share Price 

The system shall allow the consumer to share the item price if the specific item 

record already exist.  

 

Search Item Based on Nearby Store 

a) Intelligent Search by Nearby Store 

The system shall allow consumer to search for item available in nearby store. 

This shall allow user capture the item name as input, the current location of the 

user (detect by location sensor and provide location suggestion list), and the 

maximum distance user willing to travel. Based on these information, system 

will list down all the matching item. The system should sort the list based on 

the lowest price or the nearest store (default will be the last updated time). 

 

b) Search Item by Semantic Search 

The system shall allow consumer to do product semantic search, which mean 

search for product name that having similar meaning/ different language or 

similar type.  

 

GPS Navigation to Desire Store  

The system shall provide the navigation service to navigate consumer to the store. 

This feature is especially useful when the user wish to purchase the item in certain 

store/location, but does not know the direction to the store.  
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Store's Catalogue  

The system shall allow consumer to view most of the hypermarket catalogue main 

page in single interface. After pressing the catalogue picture, the system shall 

display all pages in the certain catalogue by swiping. The consumer can download 

the catalogue for offline viewing purpose. 

 

Fussy Calculator Module  

The system shall provide consumer to calculate the product unit price. It is common 

to see same product that has different packaging with different price. For example, 

a 12 pieces KitKat chocolate cost RM9 while 20 pieces cost RM14. Which 

packaging is worth buying?  

Shopping Wish list 

The system shall provide the convenience for consumer to record down the item 

that they wish to purchase. Consumer can add item, delete item and "check/tick" on 

the items that have been purchase and keep track on the remaining items. Users can 

estimate how much they will be spending.  

a. Ideal Store suggestion 

The system shall provide user the total cost will spend (petrol cost and total 

product cost) based on user market choice. The system should display the cost 

that will spend for each store and the benchmark cost that will spend if user 

go to every store ( buy product 1,2 in store A, product 3,5 in store B and 

product 4,6 in store C) 

 

User Login 

The system shall let member login to the system validate the password and 

username. 

 

3.5.6 Non-Functional Requirement 

Operational Requirements 

3.1. The system should operate in most major android mobile device. 

3.2. The system should operate on screen regardless which resolution. 
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Performance Requirements 

a. The system should having responds time (interaction activities such as button 

clicking) within 0.5 - 4 second (depends on device data bandwidth). 

b. The system should be able to detect concurrent action of different user. 

c. The system should refresh information when the time scrolling down the page, the 

scroll page is already in top of the page but still continue scroll down.  

 

Security Requirements 

a. The system should only let administrator to approve the requesting item by user. 

b. The system should not allow time interval of consumer share price or share item 

smaller than 1 minute. 

 

Cultural and Political Requirements 

a. Ringgit Malaysia (RM) is the only currency used in this system. 

b. English is the main display language used in this system however Chinese input are 

allow in this system too. 

 

Usability Requirement  

a. The system should have a friendly user interface which is easy to learn, self-

explanatory, have good utility and to let user easy to remember the step to perform 

certain tasks, 
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3.5.7 Software Requirement 

 

Figure 3-11  System Design Specification 

There are several piece of software and technologies have been used to assist the 

development of the system. They are divided into 5 categories, which are stated below: 

(I)  Design and Development Tools 

¶ Visual Paradigm Community Edition 

 Visual Paradigm is a software and system development tool commonly used 

for system modelling. It support the modelling of business processes and 

work flow with diagrams such as use case diagram, class diagram, sequence 

diagram and package diagram. 

¶ Microsoft Project 2013 

 It is a project management solution that manage project and resources and 

analyze project information so can always keep in track and aware of the 

milestones. 
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¶ Eclipse 

 Eclipse Kepler is an IDE that can support many language. It mainly use in 

whole development of system. All the technical coding part are done in here.  

¶ Adobe Photoshop 

 This is the photo editing software used to edit images or create the new 

images. 

  

(II)  Database 

¶ SqLite 

 SQLite is a software library that use in android application to implements a 

self-contained, server less, zero-configuration, transactional SQL database 

engine. SQLite is the most widely deployed SQL database engine in the 

world.  

¶ Microsoft SQL server 

 Microsoft SQL server is a Relational Database Management System 

(RDBMS) serve as main centralized data storage during system development 

and deployment. It is used to create database solutions to store the data. 

Stored procedure will be wrote too to support every transaction of program. 

(III)  Operating System 

¶ Microsoft Windows 8.0 

 Windows 8.0 is the latest updates from Microsoft. It will be used during the 

system development by which diagramming and programming processes will 

be done in this OS. Using this OS to develop the system gives more or less 

the same performances for the system but it gives a better interface for user to 

use.  
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3.5.9 Hardware Requirements 

a) Android Platform Tablet and Smartphone (device with different screen 

resolution) 

An environment use to test and debugging the application. Application can 

install on the device directly from the compiler with Android bridge driver. 

Different screen resolution of device and different OEM device will be required 

to do system testing, this include XiaoMi phone, Samsung phone, Samsung 

Tablet, Sony Phone etc. 

b) Hardware Specification 

 

 Figure 3-12 Development Environment Device  

Table 3-6 Hardware Specification 

 

  

Processor Intel Core i5-2450M Processor (2.5 GHz, 

3MB Cache, up to 3.3GHz) 

RAM  6.00 GB 

Operating System Windows 8.1 Pro 

HDD 720GB SATA 5400RPM 

Battery 6-cell Li-ion battery 

USB Port 3 
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3.7 Analysis UML Diagram 

3.7.1 Use Case Diagram 

There are 10 modules are cover in project scope. The administrator module not under 

scope, but in order to have better understand about how system interact, we add the 

system admin actor and the management module. Basically the module cover include 

Log in, registration, search item, share item, share price, unit price calculator, catalogue, 

favorite list, cart list, Desktop check in widget, GPS navigation and ideal store 

suggestion. Each circle below depict single module or combination of module. 

 

  

Figure 3-13 Use Case Diagram 
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3.7.2 Activity Diagram  

 

 

Figure 3-14 Activity Diagram of Login System 
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Figure 3-15 Activity Diagram of Registration Module 
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Figure 3-16 Activity Diagram of Search Module 
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Figure 3-17 Activity Diagram of Share Item Module 
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Figure 3-18 Activity Diagram of Share Price Module 
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Figure 3-19 Activity Diagram of Fussy Calculator Module 
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Figure 3-20 Activity Diagram of Catalogue Module 
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Figure 3-21 Activity Diagram of favorite list Module 
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Figure 3-22 Activity Diagram of Ideal Store Suggestion 
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Figure 3-23 Activity Diagram of Location Navigation
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3.7.3 Class Diagram 

 

Global Market

GlobalProduct

Market

ShareProduct

ProductPrice

ReportPrice

Brochure

brochureImg

User

Subscription

UserBlock

1..1 1..*

have

1..1

0..*

report under
1..1

1..*

Having

1..1

0..*distribute

1..1

1..*

Having

1..1 0..*

under

1..1

1..*

Include

0..*

1..1

Share By

0..* 1..1

Approve By

1..1

0..*Subscribe By

1..1

0..*

Subscribe To

1..1

0..*
Report By

1..10..*

Include

1..10..*

Share By

1..1 0..*

have 0..*

1..1

upload by

1..1

0..*
Reported 

 

Figure 3-24 Class Diagram for Server Class 
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Firstly, global market having zero or a lot of market branch throughout whole country 

and it will distribute more than 1 brochure at any given time but some may not distribute 

any brochure. Then a brochure normally is distribute periodically (e.g. per week) and it 

contains many pages together with page number. 

 

In another hand, any global product is uniquely identify by product barcode, can have 

more than one shared product, which mean user may share particular product that exist 

in specific market. With this, user can retrieve product information or detail by scanning 

product. A shared product must be shared under one and only one market but a market 

can have many shared product. 

 

Besides that, every under shared product, user are allowed to share product price with 

some description so product price is child table of share product. It mean that every 

shared product must have at least one or more shared price and share by only one user. 

Through product detail page, user can subscribe user thus this will be add into 

subscription table. 

 

If user think that the price shared by particular user is fake, they can press report button 

and report record will be inserted into report price table. One shared price can be 

reported by none people or many people but report price is child table or share product 

price thus any report price must contains foreign key from product price primary key. 

State and petrol price table is lookup table thus both them are standalone table.  
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Profile

-ProfileName : String

-ProfileImg : Byte[]

-ProfileEmail : String

-ProfilePassword : String

-ProfileWLNotiTimeInterval : String

+editProfile()

+deleteProfile()

+addProfile()

+checkLogInStatus()

+editProfileImg()

+editNotiInterval()

ProductViewHistory

-ProductViewID : String

-PVShareProductID : String

-PVShareProductName : String

+addPVH()

+editPVH()

WishListDetail

-WishListDetailID : String

-WishListID : String

-WLProductID : String

-WLProductName : String

-WLMarketID : String

-WLMarketName : String

-WLCurrentProductPrice : Double

-WLMarketLongitude : Double

-WLMarketLatitude : Double

-WLAddDT : Timestamp

-WLThresholdPrice : Double

+addWL()

+deleteWL()

+checkedItem()

+editItem()

+updateThreshold()

+getMarketCoordinate()

+getCoordinateDistance()

+calculateTotalProductPrice()

+calculatePetrolPrice()

+createSuggestionList()

WishList

-WishListID : String

-WishListCreateDT : Timestamp

-WishListLastUpdateDT : Timestamp

+addWishList()

+deleteWishList()

+shareWishList()

+synWishList()

+editLastUpdateDT()

1..1 1..*

Have

SearchHistory

-HistoryListID : String

-HistorySearchID : String

-HistorySearchName : String

+addSH()

+deleteSH()

+sortSHList()

+createSHList()

State

-StateID : String

-StateName : String

+addState()

+deleteState()

+editState()

+arrangeState()

PetrolPrice

-PetrolID : String

-PetrolType : String

-PetrolPricePerLitre : Double

-PetrolStartDate : Date

-PetrolEndDate : Date

+addPetrolPrice()

+updatePetrolPrice()

+deletePetrolPrice()

+checkPetrolPrice()

+calculateTotalPetrol()
 

Figure 3-25 Class Diagram for Client Class  
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3.7.4 Object Diagram 

:GlobalMarket

:GlobalProduct

:Market

:ShareProduct

:ProductPrice

:ReportPrice

:Brochure

:BrochureImg

:User

:Subscription

:UserBlock
have

report under

Having

distribute

Having

under

Include

Share By

Approve By

Subscribe By
Subscribe To

Report By

Include
Share By

have

upload by

Reported  

Figure 3-26 Object Diagram for Server Class  
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:Profile

ProfileName = "Angeline"

ProfileImg 

ProfileEmail = 

ProfilePassword =

ProfileWLNotiTimeInterval = 1 days
:ProductViewHistory

ProductViewID = "PV001"

PVShareProductID = "SP001"

PVShareProductName = "Milo"

:WishListDetail

WishListDetailID = "WL001"

WishListID = "W001"

WLProductID = "P001"

WLProductName : String

WLCurrentProductPrice = 23.99

WLMarketLongitude = 

WLMarketLatitude 

WLAddDT 

WLThresholdPrice = 21.00

:WishList

WishListID = "W001"

WishListCreateDT 

WishListLastUpdateDT 

1..1 1..*

Have

:SearchHistory

:State

StateID = "ST001"

StateName = "Pulau Pinang"

:PetrolPrice

PetrolID = "P001"

PetrolType = "RON95"

PetrolPricePerLitre = 2.05

PetrolStartDate 

PetrolEndDate = null

 

Figure 3-27 Object Diagram for Client Class
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CHAPTER 4 System Design 

4.1 Chapter Overview 

In this chapter, Conawa system design will be show at here. This include the business 

flow design which required in each module, graphical user interface design, icon and 

logo design and architectural design that will be use in this system that will incorporate 

in the system. The system design is carry out after all the system requirement had been 

gathered. 

 

4.2 Graphic Design 

4.2.1 Icon & Logo 1st draft  

First logo design utilize pink color which depict the happiness of shopping are full of 

blossom. 

 

Figure 4-1 Logo of Conawa 1st draft 

4.2.2 Icon & Logo 2nd draft  

Second logo design turn all functionality into the small icon to let user have better 

understand what the apps about but when the logo display on device desktop, that is 

very small relatively and the color too complicated. 

 

Figure 4-2 Icon & Logo 2nd draft 
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4.2.3 Icon & Logo 3rd draft  

Third logo emphasize on simple and clean. It keep the happiness pink color from first 

version and add in addition orange aesthetic color. The main logo still emphasize on 

shopping bag but the small image contains cart trolley which suit our theme well. 

 

Figure 4-3 Icon & Logo 3rd draft 

 

 

4.3 System Screen Flowchart Diagram 

Generally there are 10 module integrate together and become 4 tab. In this subchapter 

show all the window screen flowchart to let user have overview concept about the 

system flow and in chapter 4.4 User Interface Design will show all the screen flow with 

application screenshot. The detail business flow and screen flow will be further discuss 

and elaborate in chapter 4.5 which is Application Screen Flow with Classes and 

Methods.
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Figure 4-4 Flowchart 1 (Main Home Page and Search Module) 
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Long Press 
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and calculate 
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Calculator
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Figure 4-5 Flowchart 2(Search Result Module) 



CHAPTER 5 CONSUMER SHOPPING APPS DECISION SUPPORT TOOL 

 

BCS (Hons) Computer Science 

Faculty of Information and Communication Technology (Perak Campus), UTAR  83 

 

B  
Shopping 

Cart

Show All 
combination 

of store 
suggestion

Click Each 
Combination 
To View Each 

Details

Show The 
Map To 
several 
market 

destination

Show 
sequence of 

market & 
Each  Route 
Direction To 

several 
destination

Navigate And 
show your 

current 
movement 

on map
 

Figure 4-6 Flowchart 3(Shopping Cart Module) 
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Figure 4-7 Flowchart 4(Unit Calculator Module) 
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Figure 4-8 Flowchart 5(Catalogue Module) 
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Figure 4-9 Flowchart 6(Favorite List Module) 
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Figure 4-10  Flowchart 7(Settings Module)
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4.4 User Interface Design 

The picture below demonstrate the basic draft and mock of some module in system. 

The screen below act as story board and arrange according to business flow. 

 

Figure 4-11 Splash Screen 

 

Figure 4-12 Main Sign In /Sign Up 

Splash Screen Main Sign In /Sign Up 

 

Figure 4-13 GPS Enabler Prompt 

Prompt user to open GPS signal if system canôt access to location information 
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Figure 4-14 Log In Page 

 

Figure 4-15 Register Page 

Log In Page Register Page 

 

Figure 4-16 Main Home Tab 

 

Figure 4-17 Main Home Tab 2 

Main Home Tab  Main Home Tab 2 






























































































































































































































































































































































