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Preface

This thesis presents my work on the topic of Quality Assurance Automation System for a
biscuit manufacturing company. Following chapters are included in this thesis.

Introduction chapter which has basic information related the project is described. Motivation,
objectives, scope, deliverables, Limitations and feasibility study about the proposed project are
mainly focused areas in here. Background chapter which is basically discuss and compare about
the other researchers work. Methodology chapter is use for the development of the system is
given in here. Design structure need to be clearly defined in here. Testing and Evaluation
chapter provides an overall evaluation of the system implementation. Whether the project
objectives are met and lessons learnt while implementing project should be describe in here.
Finally, conclusion includes the summary of the final implementation and future improvements.
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Abstract

The aim of this project is to develop an online web based computerized system called “Biscuit
Quality Assurance Automation System”. Currently they don’t have computerized process to
overlook entire biscuit manufacturing process. They are conducting the biscuits quality assurance
process in a manual way to record details such as quality parameters (Color, Taste, Moisture etc)
information and production related issues etc. Also, they don’t have previous QA related reports
of each product. Due to those issues their process is time consuming and less efficient This
causes many problems for all the employees including top management to operational level
employees.

After the interviews and discussions had with management team, data are gathered and below
mentioned system facilities are proposed.

This system facilitates interaction among the biscuit quality parameters, quality checker, Shift
Manager, Production manager and System Administrator. By introducing the Quality Assurance
Automation System, supervisors can take quick action when issues are found in quality related
parameters in production, managers can access monthly and quarterly wise product reports. That
will help to make future production decisions. There will be a dashboard that facilitates
monitoring real time product line statistics for managers in the current process.

This project is following the waterfall model in order to develop the software application
required. This consisted of gathering and analyzing the user’s requirements, and then through a
number of iterations, designing, implementing, and testing the application to identify whether
users’ requirements have been met.

Users can access the Quality assurance System after implementing and host the system with the
above-mentioned features through the organization network (Intranet). All the allowed user can
access their respective authorized working area of the system. After implemented the system
each user having common user logging screen and their specific operation related screens.



Quality Assurance Automation System for a biscuit manufacturing company

Acknowledgement

First, I would give my sincere appreciate to the University of Colombo School of computing for
giving me this opportunity.

Special thanks to my supervisor Dr.H.A.Caldera, course coordinator Dr.H.N.D. Thilini for
guiding and supervising me throughout the project.

My sincere gratitude also goes to all those who supported me, my friends and my families who
continue to give me their insights, patience, support and love.



Quality Assurance Automation System for a biscuit manufacturing company

Table of Contents

[D]=To T 4T o SO PP PP PPN i
0= 1ol T PP USTOPRTUPPRTI ii
FAY o1y - [ot TP VPR PRTOUPRPPOP iii
Yol g o1V 1= o F =T o Y=Y o PSR PPPRPPPPRN iv
T o) B T ={ U LR viii
LIST OF TABIES ..ttt ettt st st e bt e bt e bt e sae e sat e st e e bt e b e e b e e beesne e enteenreenreen Xi
(@ 0T o) f =T ol A [ o Yo (8ot 4o o PP SPR 1
L2 INErOQUCTION .ttt e sb e st e e s it e e s bt e e s b e e sabb e e sabeesabeeesabeesabeeenbeesabaeesabeenn 1
1.2 PrOJECT OVEIVIEW .ieiiiiiieeee e ettt e et e e s ettt e e e e e s sttt e e e e e e sssasbtbeaeeesssasaasseaaaeeessesssssbeaaeeeessssnnsnsnaaeeens 1
1.3 MOTIVATION e et e s 3
R ] o JT<Yor V7Y USRS 3
1.5 Background Of the STUAY ...ccoueiiii it e e s e e e s e earee e e e areeas 4
1.5.1 Similar System COMPATiSON .....ciiiiiiieiiiiiieeeitieeeeete e e esre e e s sbreeeesbreeeesareeeessbaeeessseeeessssenesssnsens 4
1.5.2 SCOPE OF thE STUAY ..eeeeeiiiiieeiiiie ettt et e et e e e et e e e e et e e e e e abeeeeeanteeesenbaeaeenteeasenreeas 5

1.6 FEASIDIITY STUTY .....etiiie et e et e e et e e e e et e e e e abae e e eeabeeeeenbaeaeeesbaeaeennsaeesenrenas 5
1.6.1 ECONOMICAl FRASIDIITY.....viiieeiiiieeeceee e et e e et e e e e e e e e e enbee e e eenraeas 5
1.6.2 Technical fEaSIDIlILY ..ccccerieieeieee e e e e bee e s rbe e e e e abae e e e nreeas 6
1.6.3 Legal fEasibility . .ccccueeeiicieiecc e e e e st e e e e abee e e e nraeas 6
1.6.4 Scheduling fEaSIbIlITY .......coeeiiiie e e e e et e e e e are e e e e earee e e e nraeas 6

3 YU 412 0= 1 PN 6
Chapter 2 - BACKBIOUNG .....ccoiiieee ettt ettt e e et e e et e e e st e e e e sabe e e e snbeeeeesnbeeeeensseeeeennseeessnsenas 7
2.1 INTPOTUCTION .ttt e e st sae e st e et e b e saeesas e st e s bt e b e e beesbeesaneenneen 7
2.2 ReqUIrEMENT ANAIYSIS ..iiuiieeiiiiiie ettt et e et e e e et e e e e ebte e e e ebteeesebtaeeeebtaeeeerrneeeannes 8
N R U LY=o (=T LU =T 0 4 1] o) SRR 9
B BN A =] 0 W A= To [ U1 =] 0 =T o 10

2.3 ReVieW Of SImMilar SYSTEMS ..oiiiiiiei et e et e e e sata e e e s satb e e e entaeeeensaaeeennnaneeean 11
2.3.1 Comparison of similar system features vs proposed system features .........cocceeeeciveeivciieeeenns 11
2.3.2 Quality Of the SOIULION .....eeiiiiiee e et s e e e e ebae e e e sraaeeesanes 12

2.4 Related TECHNOIOGIES .....uvviiieee ettt e e e e e e e e ta e e e e e e s e asbeeeeeeeeesansasaneaeaesesnnnsnnns 12
2.5 Related DeSigN STrat@IeS ..uuueiii ittt e e e e e ae e e e e e e e e anbr e e e e e e e e e nbebaaeeeeeeeeannrens 13

B ST [T 4T 1 VN 13



Quality Assurance Automation System for a biscuit manufacturing company

(O 0T oY (T ot Tl B 1T = o SRS PPPRNt 14
3L INEFOAUCTION ottt et e bt e s bt e s bt s at e et e et e b e e sbeesaeeeateeaneenbeesbeennnenas 14
A =Y o AN ol Y =Tt (U =PRI UPR 14

3.2.1 OVEIVICW .eeeiiiieieeiiteee ettt sttt e ettt e s et e e s eab et e e s e b et e e s eab e e e e s aare e e e samreeeesaabeeeesaaneneesaareeeesaneneesannes 14
3.2.2 ArchiteCtUral STFUCTUIE ..co.eiiiieiie ettt sttt e be e saeesane e 15
B3 UML DIAgIram e e e e e e s e e e e e e e e e e e e e s e e e e e e e s e s e e e e e s e eeseaesaaeeaaeesaaaaaeesasaaseseaaaenananeanns 17
R I T A UL N o [N [ - Y= =Y o [P PR PPPUPRRN 17
I T AN 2 e [T - - o [P PPPUPRRR 20
I RN O T o [T =4 =T o TP PPPUPRRR 23

Chapter 4 - IMPIEMENTATION .....ooiiiiiiee et e e et e e e et e e e e ebteeeeebteeeseseeeeeenseneeeaseeaananses 24
A [0 4 e Yo [ ot i o Yo N OO OU ROV RIOPPTOPRPRR 24
Y/ =1 d g Yoo o] [ -4V 2SRRI 24

4.2.1 Programming LANgUAEE - ASP.NET....uuuiiiiiiiiieeeeiiteeee ettt e e e s s sitree e e e e s s s sibsreeeeessesssnnrnnes 24
4.2.2 Frontend Design — BOOTSTIaP ....uuiiiiiiuiiieiiiiieeeccitiee e siitee ettt e st e e e e stae e e e sra e e e saraeeessnnneeeean 24
4.2.3 Backend Design — MS MSQL SERVER .......coocuiiiiiieiie et esee et seesteeesive e sae e e sseesaeessaeessneeenns 25
4.2.4 Implementation ENVIFONMENT.......cccciiiiieiiieececieee ettt e e et e e e e ate e e e ssaaeeeesaraeeesnasaeeesanneeeenan 25
4.2.5 System Design Life Cycle — Waterfall Model..........occuviiiiiiieiccieeeceecee e 26
4.3 SUMMAIY ceiiiiiiiiieieieieeeeeeeeeeee ettt ee e ettt et et et eeeeeeeeeeeeeeeteeeeeeasaeaeateseeeeeeeeeeeeeeeeereeeeeeeeeeeeereeeeeeeeeeeeeeesererenenes 27

Chapter 5 - Testing and EVAlUtioN ........cc.uiiiiiiiiie ettt e e e et e e e et e e e e e rae e e e sbeeeeeenteeaesanes 28
oI A [ o1 oo [¥Tor oo NPT PRPPTOURPRRINS 28
5.2 RElAted TESTING TYPES .ueeeeeieiieeeitiieeecte e e ectte e e et e e e e tte e e e aabe e e e s tbeeeeeasbaeaeanssaeesasteeeeanbeaesasseeesasrenas 28

oI R UL T AV B =T Y= PP PPPRRR 29
5.2.2 Integration Testing and System TeStiNG.....cccvciiiiiiciiii e e s e e 29
5.2.3 USEr INtEIrface TESTING ... ..veiieeiiie ettt e ettt e e e et e e e et e e e e ebteeeeebbeeaesbbeeaesntaeaesnnes 30
5.2.4 PerformManCe TESTING ... uviii ettt ettt ettt e e e et e e e e et e e e e eebteeeeebseeeesbteeaeessseaeeseaeaeannes 30
5.3 USEI EVAIUGTION ..eeiiiiiieeete ettt ettt st sttt et b e s b s e st e e e b e e sneesnee e 31
5.4 Test Cases and Results Of the TeSTING ....ccccvvii i e e e 38
5.4.1 Functional Testing Results (FIgUre 5.8 10 5.13) ....c.uiiiciiiiiiiciieeciee ettt et e 38
5.4.2 Non-Functional TeSting RESUILS .......uuviiiiieiiiccciiiie ettt e e e e e e e e e e e snnreeeeeeas 45
R IY U 100 o - VR 49

(0o FT o) d T ol ST o] o Tl [ o [PPSRt 50

REFEIEINCES ..ttt sttt et b e s bt e s et st et e bt e e be e sae e sat e ea b e e b e e nbeesneesanesabeereenns 51

F AN o 01T 0o [ N USRS 52

Vi



Quality Assurance Automation System for a biscuit manufacturing company

F YT 1< o Yo [t = USRS
YT o1<T o Yo [ U

vii



Quality Assurance Automation System for a biscuit manufacturing company

List of Figures

Figure 3.1: DecCiSion FIOW Chart............coviiiiiiiiic et 15
Figure 3.2: MV C ATCHITECTUIE .......eivieiee ettt esae e 16
Figure 3.3: Client Server ArChiteCUIE ........c.oiveiicie e 16
Figure 3.4: System AdMINISTIALON.........coiiiiiiie e 17
Figure 3.5: Production MEaNAGET ...........coeiiiiiieieiie it 18
Figure 3.6: QUAlTILY CRECKET .........couiiiiiii e 18
FIQUre 3.7: SNITt IMANAGET ... 19
FIQUIE 3.8: ENLIFE SYSTEIM ..ot 19
FIQUIE 3.9 ER DIAGIAM ..ottt bbbttt 21
Figure 3.10: Database Table SITUCTUIE..........ooiiiiieere e 22
FIgure 3.11: Class DIAGIAM ......ccueiiiiriiiieiieieeiei ettt b ettt nn bbb ne e 23
Figure 4.1: Waterfall MOE ...........cccooiiiiiee e 26
Figure 5.1: Applied SOTtWAre TESE TYPES ....cueeieieieiieriesie ettt 28
Figure 5.2: QUESTIONNAITE L.......cuiiiiiiiiiiiiiieie ettt bbbttt e et b 32
Figure 5.3: QUESTIONNAITE 2........ecviiieiieeiie e sttt te e e st e e e sbe e teeaesseesteesesneesneeneens 33
Figure 5.4: QUESTIONNAITE 3........ecviiieiiieie ettt e e te e s e e te e e sbe e teeaessaesreesesneesneeneens 34
Figure 5.5: QUESTIONNAITE 4........ccviiieiiiecie ettt e et e e ba e te et e saeesteeeesneesneeeens 35
Figure 5.6: QUESTIONNAITE B........ecviiieieiecie ettt et e e esaeesreenesneesaeeee s 36
Figure 5.7: QUESTIONNAITE StALISTICS .......civiiieiieciiecie st e e 37
FIQUPE 5.8: TESE CASES L...uiiiiiiiieiiitie it eie et e sttt te e te e te e ae e s ta e e e ebeesteeseesseesbeennesreesteeneeas 38
FIGUIE 5.9: TESE CASES 2....uviiuieieeie sttt ettt s e te e te et e e e s aeesta e st e sba e beeaesseesteessesneenteeneens 39
FIQUE 5.10: TESE CASES 3...uiveereeuieitieite et steesteeste et e ste e s teeseeste e te e e e saeessaessesbaesteensesssesteenseeneesaeenrens 40
FIQUIE 5.11: TESE CASES 4 ...eveeveeeiectee ettt ettt et e e te e e s ae e s ta e e sba e teensesnaesteensesneenneenrans 41
FIGUPE 5.12: TESE CASES D..uvivieieeeieeiie ittt ettt ettt te et e e e s ae e s te e s e sbeesbe e e e sreesbeenneeneesneeneeas 42
FIQUIE 5.13: TESE CASES B....veveeuienieteste sttt sttt bbbttt e bbb 43
FIgure 5.14: JMELEr STALISTICS ......coveiviiiiieiieiieiei et 46
Figure 5.15: Client-side statistics summary from JMEter..........cccooreiiiiniininiinieee e 47
Figure 5.16: Server ULHHZAION ..........c.cooiiiiiiieiee e 47
Figure 5.17: Server Environment Configuration .............cooeiiiirieiine e 48
Figure 5.18: Performance Test ReSUIt SUMMAIY ... 48
FIQUIE 5.19: UI TESE CASES ...veveeuienieieste sttt ettt sttt bbbttt b e bbbttt et nb bbb 49
Figure A.1: Decision Report - Shift Manager VIEW ............coiiiiiiienenie e 53
Figure A.2: DecCision RepOort - PrOQUCT VIBW ........ccooiiiiiiiiiiiieienesie et 54
Figure A.3: Monthly Product Plan REPOI VIBW .........ccciiiiiiiiiieiiesie e 55
Figure A.4: Quality Checker Details REPOIT VIEW.........c.cooiiiiiiiiieiie e 57
Figure A.5: Quality Parameter Details REPOIt VIEW ..........coovviiiiiiiciic e 59
FIgure B.1: CONLIOl USEI QCCESS ....cvviivieiiieeiie ittt ste st s et ee ettt e e e b e s e e s reeeneesnee s 60
Figure B.2: Generate email...........oooviiiiiiiicie s 61
Figure B.3: MD5 PassWord ENCIYPLION........couiiiiieiieieeie ittt sie e 61
Figure B.4: Generate REPOI ......coui ittt sttt sttt e e sreesae e e 61
1o U o O R oo [ BTl =T o TSROSO 62



Quality Assurance Automation System for a biscuit manufacturing company

Figure C.2: Welcome SCreen = AQMIN........coiieiiiieiieseeie e e e se e sae e e e aesneesneenee s 62
Figure C.3: WEICOME SCrEEN = PIM .......i ottt sttt enne e 63
Figure C.4: Production Planning ACHVItIES - PM ..o 63
Figure C.5: REPOIt SCIEEN = PIM ..ottt ettt enne e 63
Figure C.6: WEICOME SCrEEN = SIM ......uiiiiiieieeie ettt e e te e e nne e 64
Figure C.7: HOME SCIEEN = SIM.......ciiiiieiecie sttt sttt te e e nneenneeae s 64
Figure C.8: Production Planning ACHIVIIES - SM ...t 65
Figure C.9: ACHIONS SCIEEN = SIM ...t 65
Figure C.10: REPOIt SCIEEN = SIM ..ottt 65
Figure C.11: AsSIgned Task SCrEeN - SM......cciiiiiiiiiiiiieeeee e 66
Figure C.12: Welcome SCreen - QT ..ot 66
Figure C.13: Production Planning Screen - QC ..ot 67
Figure C.14: ACtIONS SCIEEN = QU .....iiiiiiiiieiieieiee ettt 67
Figure C.15: Report SCreen - QC.......o ittt 67
Figure C.16: HOME SCreen = QC ... ..ottt 68
Figure C.17: Logged Complaints BY QC ........ccuoiiiiiiiiiiiiieeeee e 68
Figure C.18: HOME Page - PrOTUCT........ccueiieiice ettt 69
Figure C.19: Add ProdUCE PAgE ........coiiiiiiiiiieciie ettt e e sna e ste e enne e 69
Figure C.20: Edit ProdUCE PAGE ......c.civieiiicieiiece ettt e e 70
Figure C.21: View Details of ProduCt Page..........cccoveiiiiiiieieee et 70
Figure C.22: Delete ProdUCE PAQE.........coviiiiiieiiiecic ettt 71
Figure C.23: Product Plan - HOME SCIEEN........cc.ocviiieiecc et 71
Figure C.24: Add ProducCt PIan SCIEEN .........ccveiiiiie ittt sre e 72
Figure C.25: Edit Details of Product PIan SCreeN............ccciieiiiiie it 72
Figure C.26: View Details of Product P1an SCreeN...........ccccoveviiiieiieii e 73
Figure C.27: Delete Product PIan SCrEEN .........ccecviiiiiiiee ettt 73
Figure C.28: Product Category - HOME SCIEEN .......cceeiuieieiieie ettt sae e 74
Figure C.29: Add Product Category SCIEENM .........cceiiriririiiieieie ettt 74
Figure C.30: Edit Product Category SCIEEN..........cciiiiiiiiieiieeiee ettt 75
Figure C.31: View ProducCt Category SCIEEN........cceiiiiririeiiieiieee sttt 75
Figure C.32: Delete Product Category SCIEEN .........cceiiiiriiieieie ettt 76
Figure C.33: Quality Parameter - HOME SCIEEN .........cccoiiiiiiiiiieie e 76
Figure C.34: Add Quality Parameter SCrEEM ........cccoiiiiiiiiiieieie et 77
Figure C.35: Edit Quality Parameter SCrEEN..........ccooiiiiiiiiieiee et 77
Figure C.36: View Quality Parameter SCIEEN.........coviiiiiiiieiee e 78
Figure C.37: Delete Quality Parameter SCrEEN..........cooviiiiiieieie e 78
Figure C.38: DECISION — HOME SCIEEN .......eiuiiiieiieie ettt 79
Figure C.39: Add DECISION SCIEEN .......ueeiiieeiie ettt ettt ettt e e e ae e sae e 79
Figure C.40: Edit DECISION SCIEEN......ccuviiieeiie ittt ettt et e et e e et a e e reesree s 80
Figure C.41: VIEW DECISION SCIEEN........ccviiiieiie ettt ettt ae e be et e e ae e sne e 80
Figure C.42: Delete DECISION SCIEEMN......ccviiiuieiieeiee et stee st e e be et ae e e e re e aeesree s 81
Figure C.43: Complaints — HOME SCIEEN .....cc.eouiiiiiieicie et 81
Figure C.44: Add ComPIaiNt SCIEEN......cuiiiiieeieiie sttt sae e 82



Quality Assurance Automation System for a biscuit manufacturing company

Figure C.45:
Figure C.46:
Figure C.47:
Figure C.48:
Figure C.49:
Figure C.50:
Figure C.51:
Figure C.52:
Figure C.53:

Edit COMPIAINT SCrEEN ......cvveiiceciee e 82
VieW COmMPIaINt SCIEEN........ciiiiece et nre e 83
Delete COmMPIAINT SCIEEN ......cvviieieee ettt 83
User Registration - HOME SCIEEN ........cveiveiiiieieete et 84
AT USEE SCIBENM ...ttt bbbttt bbb sbenne e 84
EQIt USEI SCIBEN ...ttt bbb 85
WIBW USEI SCIEEN ...ttt sttt sttt saeeeeenee e 85
DEIELE USEI SCIEEN ...cvveiieieieii ettt sttt sre et sreenreenee s 86
Systematic Email for the “Shift Manager” ...........cccocoviiiiiiiiiie e 86



Quality Assurance Automation System for a biscuit manufacturing company

List of Tables

Table 1.1: SIMIIAr SYSTEMS ... bbb 4
Table 5:1: Client-Side and Server-Side MAatriCeS........couvivveiierieiiere e 31
Table 5:2: Performance TeSt SIrAategY .......ccueiveieiieie e 45

Xi



Quality Assurance Automation System for a biscuit manufacturing company

List of Acronyms

1. QA — Quality Assurance

2. MVC Architecture — Model View control Architecture
3. On-Prem — On Premises

4. ER diagram — Entity Relationship diagram
5. PK—Primary Key

6. FK —Foreign Key

7. AWS — Amazon web services

8. GCP - Google Cloud Platform

9. IBM - International Business Machines
10. RAM — Random Access Memory

11. SSD - Solid State Drive

12. VPN — Virtual Private Network

13. Ul — User Interface

14. NFR — Non-Functional Requirement

15. SLA — Service Level Agreement

16. OOD - Obiject Oriented Design

17. UAT — User Acceptance Testing

18. PM — Production Manager

19. QC — Quality Checker

20. SM — Shift Manager

Xii



Quality Assurance Automation System for a biscuit manufacturing company
Chapter 1 - Introduction

1.1 Introduction

Ceylon Biscuits Limited (CBL) Group is a Sri Lankan company specializing in the food
industry. CBL manufactures a wide range of products under their leading brands. Its award-
winning products are internationally distributed and locally adored. CBL mainly concern about
their biscuit products’ quality thoroughly. Manufactured product can cost them greatly not just in
terms of profit, but also in view of customers. They conducted the biscuits QA process in a
manual way to record details such as quality parameters (Color, Taste, Moisture etc) information
and production related issues etc. This manual process is time consuming and less efficient.

During the manufacturing process there are some problems like quality related issues, slowness
of decision-making process and any other biscuits related manufacturing issues have to track
properly. There is an online web-based system called “Quality Assurance Automation System”
will be introduce to overcome these problems. By introducing the “Quality Assurance
Automation System” following issues will be addressed, they are, supervisors can take quick
action when issues are found in quality related parameters in production. If this happens
manually, that might be a time-consuming task. Current manual process doesn’t have previous
QA related reports of each product. After introducing this system managers can access monthly
and quarterly wise product reports. That will help to make future production decisions. There
will be a dashboard that facilitates monitoring real time product line statistics for managers in the
current process.

1.2 Project overview

CBL mainly concern about their biscuit products’ quality thoroughly. Manufactured product can
cost them greatly not just in terms of profit, but also in view of customers. For that reason,
Quality Assurance Automation System will be introducing. The checking procedure takes place
from raw material until the products are packed ready to be distributed.

There are two job roles are involving in this biscuit quality checking process. They are
Operational level quality checker and shift manager. Shift manager needs to report production
manager. This is the employee structure of biscuit production and quality assurance section in
CBL.
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CBL Manual QA Flow

Shift managers are in charge of more than one product and quality checkers’ works under them.
Depending on the product, quality checkers checks the product flow every 30mins or every hour,
etc.

Each product has different parameters such as weight, water level, moisture, thickness, texture,
color, packaging and taste. It is important that each of these parameters are maintained to the
expected standard. For example, if a weight of a single biscuit is 0.1grams greater than expected,
since those are mass produced, a lot of materials will go to waste as well as an unnecessary
expense.

If a change is reported in any of the above-mentioned parameters, the shift manager will be
informed through quality checker. The shift manager will have to take necessary actions
regarding the identified fault. These faults are also shown using lights. There are three indicators,
red, amber and green are used to represent the data. Red represents that an error has been
reported and it also beeps until necessary precautions are taken. Amber represents that a decision
is in progress. Green indicated that all the manufacturing processes are going accordingly. This is
the production and quality process of CBL.

Identified drawbacks in current flow and Introduce automation system

Biscuit’s production is profitable business industry in Sri Lanka, most of the companies use
manual ways to record details such as quality parameter (Color, Taste, Moisture etc) information
and issues etc. This manual process is time consuming.

In order to overcome this identified slowness in manual process, web based computerized system
called “Quality Assurance Automation System for CBL” is introduced. This system facilitates to
interact among the biscuit quality checker, Shift Manager, Production manager and System
Administrator. Because of this system their production will increase.

Need to improve in organizing the content and presentation.
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1.3 Motivation

Biscuit’s manufacturing company, it’s valuing their product quality thoroughly. Mistakes in their
manufactured product can cost them greatly not just in terms of profit, but also in view of
customers. For that reason, Quality Assurance Automation System will be introducing. The
checking procedure takes place from raw material until the products are packed ready to be
distributed.

By introducing “Quality Assurance Automation System” following issues will be addressing,

e Supervisors need to note quality related parameters manually and need to analyze those
when issues are happening. This might be time consumable task. Due to this reason issue
detection workflow will be slow. That may case to reduce efficiency of decision-making
process.

e Current manual process doesn’t have previous QA related reports of the products. If those
are available that will be helping to make future decisions.

e There is no way to monitor real time product line statistics for managers in current
process.

If it is in a centralized dashboard then it will become easy to access within the
organization network.

1.4 Objectives

e Biscuits Products Quality Checking System will introduce to automate this manual QA
process.
e Implement detection system for biscuit products which are not in expected condition
(Color,
Size, texture etc)
o ldentify quality biscuit product
o ldentify biscuit product with issues
e Facilitate to access the system through Ul for Product manager, Supervisor and quality
checker.
e Implement to Identify high occurrences of quality issues in biscuit products and what are
the
e decision taken to overcome those issues by using reports.
e Facilitate centralized report view feature within the organization.
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1.5 Background of the study

1.5.1 Similar System Comparison

“Food Manufacturing Traceability Software for Food Safety & Quality Control” and “Food &
Beverage Quality Management” systems are used to compare with my proposed system [1].

(Table 1.1)

Table 1.1: Similar Systems

Biscuits Products Quality
Checking System

Similar Systems

Feature Food Manufacturing Traceability Food & Beverage

Software for Food Safety & Quality | Quality Management
Control

Add QA staff

Create Product plan v

Add quality parameters [2]

Add Product V4 v

Add decision [3] v v

Add complaint

Generate issue detection v

notifications

Create categories v v

Generate reports [4] V4

Web based system V4 V4
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1.5.2 Scope of the study

e Automated System will be introduced only to biscuit products QA operational area.

e Always system will compare current biscuit product with good biscuit product
parameters
which are entered by quality checker.

e System will facilitate to identify bad quality products in convenient belt and just display
notification.

e Generate reports which are including monthly product plan, what are decision taken to
product issues and Quality parameter for each product.

e System can access by product managers, supervisors and quality checkers within
organization network.

Assumptions
e Quality checker should input quality measurements without any mistakes.

e Biscuit’s quality test performed properly.

1.6 Feasibility study

A feasibility study is part of the initial design stage of project. This can be described as
prerequisites to initiate a project. There are few factors need to be study, these are economic,
technical, legal, and scheduling feasibility. This study can be carried out analyzing whether the
new system will realistically be affordable, beneficial, and feasible to put into practice by the
business. After assessing these aspects for the biscuits manufacturing company, a decision can be
made on whether to continue with further progression of the proposed system.

1.6.1 Economical feasibility

The web system to be developed for the business must be affordable by them, and the benefits of
using the system in the biscuit manufacturing company must outweigh the costs associated with
purchasing and using it. The tools required to develop the software application for the biscuit
company will not cost them for directly.

When consider initial cost, that is very low because of this web based one, due to that reason this
system can access through any web supported devices. If company decide to purchase desktop or
tablet devices, again it will not require to high hardware specification (high end devices). That is
case to reduce the initial purchasing cost. Addition to this, there is small cost related to the user
training process.

If consider about recurrent cost that will be an amount with renewal cost. As a large-scale food
production company that cost can be easily affordable for them.

5
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1.6.2 Technical feasibility

Technical feasibility considers about the technical requirements of the proposed system. This is a
web-based system. All the Managers, Supervisors and Quality checkers facilitate to access the
system through the web browser, which is capable of running the proposed web application.

Main tools used are “Microsoft visual studio” and “MySQL” server. These tools are providing
adequate features and skills required is manageable. This website will be hosted in a free hosting
service.

Therefore, technology to be chosen for the proposed system is sufficient.

1.6.3 Legal feasibility

The implementing system must oblige to the company requirements and conditions that have
been legally imposed and not break any of their laws. There are no legal issues for the proposed
system for biscuit company as the technologies used for the system can be obtained legally for
free as they are available in official website.

When accessing their actual business data (Production data) to system testing purposes and
design stages. That situation happens with legal agreement. Therefore, the project is legally
feasible.

1.6.4 Scheduling feasibility

In scheduling feasibility describe about the timelines of the planned project. For this proposed
web application, there is a pre-defined time plan to continue the project from start to end. There
should be a no huge time gap when requirement gathering phases and get clarification for the
unclear areas. Because of these reasons, this will badly affect to the project delivery timeline.
Therefore, good understand is required with the both parties.

1.7 Summary

In this chapter describe about the process of biscuit manufacturing quality assurance and
introduce online web solution. In this introduction section identify the issues/ drawbacks of
existing process and how will overcome that the issues/ drawbacks after introduce the
computerized system.
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Chapter 2 - Background

2.1 Introduction

Biscuit products have been widely popular among consumers of different age groups for several
centuries. The analysis of biscuit quality assurance has been subject to a number of studies
focusing on the improvement of their taste properties by taking into account the impact of
different factors. However, the application of biscuit product quality control in production plants
during the technological process has not been analyzed in sufficient detail in the scientific
literature.

Preliminary studies were designed to analyze the possibilities of replacing panels for analytical
testing by expert appraisers with testing using nonexpert methods by manufacturing workers to
control the quality of the final biscuit product. Many researchers have found that the results of
evaluations conducted with untrained professionals are reliable and comparable to those
conducted with panels of expert assessors. An argument to support the use of non-expert
methods of sensory analysis in product control is the fact that some of the manufacturers
typically cannot afford to use sensory assessment experts for a 24-hour production and control
cycle. In this case, the use of available human resources (manufacturing workers) may be the
only alternative for conducting objective sensory control of the product

In this chapter explained about the current biscuit products quality assurance systems (Under
similar system with reference) and how those are functioning. By introducing “Biscuits Products
Quality Checking System” this will help to improve some of area efficient and effective manner.
In requirement analysis section mentioned about all the user needs and also explained about
related technologies and related design strategies.
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By introducing “Biscuits Products Quality Checking System” following issues will be
addressing,

e Supervisors need to note quality related parameters manually and need to analyze those
when issue are happening. This might be time consumable task. Due to this reason issue

e detection workflow will be slow. That may case to reduce efficiency of decision-making
process.

e Current manual process doesn’t have previous QA related reports of the products. If those
are available that will be helping to make future decisions.

e There is no way to monitor real time product line statistics for managers in current
process. If it is in a centralized dashboard then it will become easy to access within the

organization network.

2.2 Requirement Analysis

In requirement analysis phase, | will gather information about how biscuit production is going
on, which parties will involve with that production process and how they will conduct quality
assurance process. Get the clear understand about each task and each user role. Based on their
business requirement I’1l design the system front end and back end with business functionalities.
If successfully collect the business needs, it’1l help to implement client side and server-side

design.
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2.2.1 User Requirements
e There should be a facility to enter biscuit product plan and product category to the

system. Users are Shift manager or System administrator.
e Shift manager or System administrator need to add food quality parameters to the system.
e While the manufacturing process quality checker will add the product quality related
issues to the system as a complaint. Then the system will assign it to the next available
shift manger. So, shift manger should be taken decision for that issue. Those data should
be handled through the software application.
e The system should have user registration facility to enter quality checker and shift
manager information.
e System administrator, shift manager, quality checker and production manager who are
the users of this system.
e The system should have facility to view following reports. These reports will view by all
the users in system.
o Monthly Product Plan Report.
o Quality Parameter Report.
o Decision Report.

o Quality Checker Report.
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2.2.3 System Requirements
2.2.3.1 Functional

e System should have separate user interface for following workflows.

©)

Add Product plan - Before starting the production process of a particular item
respective task owner will create specific plan for that.

Add Product Category - System will have facility to enter each product category
information.

Add Quality Checker - There is a facility to add users into proposed system. That
will help to manage their work properly.

Add Quality Parameters - There are few parameters such as weight, water level,
moisture, thickness, texture, color, packaging and taste.

Add Shift Manager - There is a facility to managers into proposed system. That
will help to track QA staff task properly.

Add Product - After product planning process, client needs to add product plan to
the system.

Add Complaint - During QA process they are doing inspection for their
production lined items and enter their finding into the system if those are critical.
Add Decision - After the complaint for respective production item, then task
owner need take necessary action for that.

Monthly Product Plan, Quality Parameter, Decision Report, Quality Checker
Report - monthly and quarterly wise product report will generate through the

system.

e Four users will access the system. System feature should be control in user level.

©)

©)

Administrator — All system functionalities.

Shift Manager — All system feature can be access without shift manager creation
flow.

Quiality Checker — Full access will allow for complaint module and report viewing
functionality.

Production Manager - Full access will allow for decision module and report

viewing functionality.

10
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Each report required a facility to adjust the date.

Each Ul should have Add, update, delete, clear and cancel buttons.

Required fields should be validated.

2.2.3.2 Non-functional (NFR)

e User interface should design as user friendly with light colors.

e Each user interfaces and report should be user friendly.

e System may support for Chrome and Firefox web browsers.

e System should respond without any delays. Client-side SLA value as below,
o 50 Concurrent users.
o 4 Second Page load time.
o <=3% error rate.

e Concurrent access should be allowed. (multi-tenant)

2.3 Review of Similar Systems
2.3.1 Comparison of similar system features vs proposed system features

Add QA staff — There is a facility to add users into proposed system. That will help to manage
their work properly. There no similar system with this feature.

Add Managers — There is a facility to managers into proposed system. That will help to track
QA staff task properly. There no similar system with this feature.

Create Product plan — Before starting the production process of a particular item respective
task owner will create specific plan for that. This facility will introduce this system.

Add quality parameters — There are few parameters such as weight, water level, moisture,
thickness, texture, color, packaging and taste. Introducing system will have facility to enter these
parameters.

Add Product — After product planning process, client needs to add product plan to the system.
This is common feature in food related QA systems.

Add complaint — During QA process they are doing inspection for their production lined items
and enter their finding into the system if those are critical. This is also common feature in food
related QA systems.

11
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Add decision — After the complaint for respective production item, then task owner need take
necessary action for that. That information will track through the proposed system.

Generate issue detection notifications — There is a notification will prompt to the production
manager if not taken any decision to ongoing issues. This will be an added feature.

Create categories — System will have facility to enter each product category information. This is
also common feature in food related QA systems.

Generate reports — Decision report, monthly and quarterly wise product report will generate
through the system. This feature will help to make current and future situation of the business.

2.3.2 Quality of the Solution

Introducing new features in online web solution that are comparatively important when compare
with existing features in biscuits quality assurance system. In current process they are doing
these things in manually. New features as report generating, add complaint related to the current
production and generate issue detection notification. These features will add the important value
to the system.

2.4 Related Technologies
e Microsoft Visual Studio is the tool to implement this application and ASP.net will use as

programming language.
e Microsoft SQL server as a Database Management System.
e This is Web-based System and need to use Model View Controller (MVC) architecture.
e This system/ web application should host using hosting service.
e System should allow to access through google chrome and Mozilla Firefox latest browser

Versions.

12
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2.5 Related Design Strategies

According to the Object-oriented programming concept, create separate classes for each
identified object. Classes will create based on priority list. Priority list will create depend on the
system feature requirements. Before implement the User Interface planning to create main APIs
and check it’s functional and non-functional behavior. This phase is important to identify issues
in early.

e The system will implement using waterfall model Because of system requirements are
fixed.

e The system will apply Object Oriented Design (OOD) strategy.

e |dentify each section of the system as classes.

e Implement Front end layer, Backend layer and middle layer separately. Finally, integrate
the all layers together.

e Planning to conduct unit testing once each main module completed and finally conduct
entire system testing.

2.6 Summary

This chapter includes the software development phase related details. Here explained about prior
tasks to start system development process. For e.g., system requirements specification phase to
deploy the system in client environment E2E tasks. In chapter 2 mentioned about the prerequisite
tasks, comparison with existing system and conceptual design details.

13
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Chapter 3 - Design

3.1 Introduction

This Software Design Architecture Document provides an architectural overview of the System
including different type of design documents like use cases, ER diagrams and class diagram.

This section includes the design process of the project. A ‘bottom-up’ approach was taken, with a
basic entity structure for the application being devised first and then the initial interface design
being created based upon its capabilities. The purpose of this process was to take the knowledge
gained from the background research that had been collected and use it to design an effective
solution for the problem. Creating the design also gave better understanding as to what software
development tools would be best suited for creating the solution.

3.2 System Architecture

3.2.1 Overview

This section discusses the overall logical flow of the Biscuit Quality Assurance Automation
System.

Figure 3.1 illustrates the Quality Assurance System decision workflow. It starts with identifying
the quality parameters of product which are in expected level or not. Here check the quality
parameters as Weight, Taste, Moisture and Water level, then compare the actual parameter levels
and expected parameter level by quality checker. First decision box will make decision based on
that parameter. Product actual parameter are within defined threshold then continue the production
flow. This is the meaning of path “T”. If the product actual parameters are not within defined
threshold, then quality checker will raise complaint. continue the production flow. This is the
meaning of path “F”.

If a make complaint by quality checker, then checks the validity of it through the system
calculations. If it is true shift manager will take necessary action for that to recorrect it and continue
the production flow, or else so if that complaint false then it will reject. These are meaning of “T”
and “F” flows of second decision box.

14
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Quality Assurance Process
Start

Check Quality
Parameter

alidate product quality with

expected quality level

Make a complaint

Check validity of the
complaint

A
Continue Production X
Flow Rejectthe complaint

Make an decision and
process the decision in
production flow

Take and execute
necessary actions

End

Figure 3.1: Decision Flow Chart

3.2.2 Architectural structure

Proposed system architecture is model-view-controller (MVC) architecture. This web application
can be separate in to three basic functional sections which can be named as model, view and
controller. Please refer to figure 3.2

The “model” section represents the business layer of the application. Create particular classes base
on the required objects. This is created after clearly identify the object as classes. Here developer
can define private variable in each class and apply encapsulation.

The “view” section represents the visual interface which gives a medium to web users to interact
with the system. For an example, the Product view includes Ul components such as text boxes,
dropdowns, etc.

“Controller” section is use to make an interface between Model and View components to process
all the business logic and incoming requests, manipulate data using the model component and
interact with the views to render the final output into web browser. For an example, the quality
checker controller will handle all the interactions and inputs from the quality checker view and
update the database using the quality checker model. The same controller will be used to view the
quality checker data.
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Browser

1 Sends request \ 4

Result sent back

Model Layer Gathers data Controller Renders
& updates Layer

2 3

Figure 3.2: MVC Architecture

e Based on the requirement identify each section of the system as classes.

e After implanting the system, it will deploy in On-Prem server. (Hosting environment can
be third party commercial hosting platform like AWS, GCP or IBM)

e According to the figure 3.3 when accessing the system from outsider network they should
be logged into company/ Organization VPN. Within the organization, employees can
directly access the system via company network.

8>

\

Figure 3.3: Client Server Architecture
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3.3 UML Diagram

3.3.2 Use case diagram
Actions between Administrator and System

Create/ Update/ Delete Product Pla

Create/ Update/ Delete Quatity
Checker

Create/ Update/ Delete Quatity
Parameter

Create/ Update/ Delete Shift Manage

Create/ Update/ Delete Produ
Categol

System Administratol

eate/ Update/ Delete New
Complaint

=<Extend=>

v

Create/ Update/ Delete Prodn
Decision

Create/ Update/ Delete Products

View Decision Report

View Monthly Product Plan

==Include=>
View Quality Checker

View Report

<zInclude==

View Quality Parameter

Figure 3.4: System Administrator
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Actons between Production manager and System

eate/ Update/ Delete NEW
Complaint
<<Extend==

Create/ Update/ Delete Prodn
Decision

Create/ Update/ Delete Products

View Decision Report Production Manager

View Monthly Product Plan

View Quality Checker m
e — L
<=Include=>

Figure 3.5: Production Manager

View Quality Parameter

Actions between Quality Checker and System

cate/ Update/ Delete New
Complaint

=<Extend=>

A

ate/ Update/ Delete Pro
Decision
Create/ Update/ Delete Products
View Decision Report

View Monthly Product Plan
View Quality Checker

View Quality Parameter

Figure 3.6: Quality Checker

s

Quality Checker,

=<Include==

View Report

=<Include==
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Actions between Shift Manager and System

Create/ Update/ Delete Product Pla
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Checker
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Parameter
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Figure 3.7: Shift Manager
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Figure 3.8: Entire System
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Above mentioned use case (Figure 3.4, 3.5, 3.6, 3.7 and 3.8) business scenarios have explained
below,

e There should be a facility to enter biscuit product plan and product category to the
system. Users are Shift manager or System administrator.

e Shift manager or System administrator need to add food quality parameters to the system.

e While the manufacturing process quality checker will add the product quality related
issues to the system as a complaint. Then the system will assign it to the next available
shift manger. So, shift manger should be taken decision for that issue. Those data should
be handled through the software application.

e The system should have user registration facility to enter quality checker and shift
manager information.

e System administrator, shift manager, quality checker and production manager who are
the users of this system.

e The system should have facility to view following reports. These reports will view by all
the users in system.

0 Monthly Product Plan Report.
0 Quality Parameter Report.
0 Decision Report.

0 Quality Checker Report.
3.3.2 ER diagram

This biscuit production company is producing various types of biscuit products. These
products having unique product category. Each product will produce based on its product plan.
At the end of the production flow, there is activity call product quality assurance. In this phase
each biscuit will check by quality checker who checks whether those biscuits are in expected
quality level. Expected quality parameters are mentioned below.

If there any issue found related to the quality parameter in particular product, it will
report as complaint during the product quality checking phase by quality checker. That reported
complaint will be addressed by another employee call shift manager. Shift manger will take a
necessary action/ decision for that complaint. These business workflow data going to keep track
in database.

Identified entities and its attributes are mentioned below,

e Product — Product number (Unique), Product Name and Category.

e Product category — Category (Unique) and its description.

e Quality parameter — Quality parameter number (Unique), Weight, Water levell, Water
level2, Taste and Moisture.
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e Product plan — Plan number (Unique), Quantity, Expected quantity and Plan date.

e Quality checker — Quality checker ID (Unique), First name, Last name and NIC

e Shift manager — Shift manager ID (Unique), First name, Last name and telephone
number.

e Complaint — Complaint ID (Unique), Description and date.

e Decision — Decision ID (Unique), Description and date.

Following ER diagram (Figure 3.9) indicates the mapping of relationship among each entity,
cardinality ratio and its participation constraint.

Product ] Q“ lity_code
Quality Taste

N

e -
-a-:»“-“%“ :

Water_level2

Weight

Shift Manger

QD>
Product Plan Category

Quality Checker

&
reports
>

TR TEPE G

Decision
? N
<I§c~‘cri tion > \ (mm
= Complaint
:

Figure 3.9: ER Diagram
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Relational Schema

According to the ER diagram design the relationships among the entities by adding primary keys
and foreign keys as below,

e Product {Product code, Pro_name, Cat_ID (FK), SM_ID (FK)}
e Quality {Quality code, Water_levell, Water_level2, Weight, Taste, Moisture, Product_code (FK)}

e ProductPlan {Plain_ID, Date, Qty, Expected_qty, Product_code (FK)}

e Category {Cat name, Cat_desc}
e QualityChecker {Qc 1D, NIC, QC_F_Name, QC_L_Name, Product_code (FK), SM_ID (FK)}

e ShiftManager {SM ID, SM_F_Name, SM_L_Name, Tel_No}

e Complaint {Com ID, Com_Date, Com_Desc, SM_ID (FK), Qc_ID (FK)}
e Decision {Decs ID, Decs_Date, Description}

e Complaint_dec {Com ID,Decs ID}

3.3.4 Database Table Structure

Base on the “Relational Schema” (Figure 3.10) design the database structure as below [5],

Quality_parameter

% QP_code
Weight
Waterlevell
Waterlevel2
Taste
Moisture
Product_code

Product_plan
Oty
Expected_gty
P_Date
Product_code
¥ Plane_ld

Product

L] Product_code
P_name
Cat_name
SM_ID

Catagery

] cat_name
cat_desc

Quality_checker Complaint
¥ acid = % Com_iD
Qc_F_name —\ Description
Qc_L_name Com_Date
P oo
Qc_NIC = Qc_ID
= Product_code SM_ID
SM_ID =
1
Shift_manager Decision
=% smid - ¥ DesD
2// SM__F_name Description

SM__L_name
Tel_no

Dec_date
SM_id

Figure 3.10: Database Table Structure
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3.3.5 Class diagram

Based on the database table structure, identified the classes and its member variable. Method of
the classes are identified according to the business functional requirements. (Figure 3.11) Based

on these aspects designed the class diagram as below [6],

<<ORM Persistable>>
Quality_Param eter
-QPID - String
-weight : String
-waterLevell : String
-waterLevel2 : String
-tast : String
-moisture : String
-productiD : String

+AddQualityParameter()
+UpdateQualityParameter()
+DeleteQualityParameter()

+ClearArea()

<<ORM Persistable>>
Product_Plan
-planiD : String
-productDate : String
-expectedQTY : String

0.x

quality Parameter

-QTY : String 0.x

1
product

<<ORM Persistable>>
Quality_Checker 1

complaint

<<ORM Persistable>>
Complaint

-QCID - String oS
-QCFName : String
-QCLName : String
-QCNIC : String
+AddQualityChecker()
+UpdateQualityChecker()
+DeleteQualityChecker()

+AddProductPlan()
+UpdateProductPlan()
+DeleteProductPlan()
+ClearArea()

1

praduct_Plan

1

product

0

-complaintlD : String
-description : String
-completeDate : String
+AddComplaint()
+UpdateComplaint()
+DeleteComplaint()

<<ORM Persistable>>

Category
-catName : String
-categoryDescription : String
+AddCategory()
+UpdateCategory()
+DeleteCategory()
+ClearArea()

3.4 Summary

catName

+ClearArea() 0.* complaint +ClearArea()
0.x 0: com 0.x
quality_Checker
quality_Checker
product SM 1
product 1 oM
<<ORM Persistable>> 1 <<ORM Persistable>>
Product Shift_Manager
-productiD : String 0 sv | -SMID: Stiing L decision 0.* | dec
_PName - String -SMFName : String SM 0. <<ORM Persistable>>
+AddProduct() -SMLName : String Daclslon
+UpdateProduct() | [EES =g _desID - String
+DeleteProduct() product +AddShiftManager() -description : String
+ClearArea() +UpdateShiftManager() -desDate : String
+DeleteShiftManager() +AddDecision()
+ClearArea() +UpdateDecision()
+DeleteDecision()
+ClearArea()

Figure 3.11: Class Diagram

In this chapter includes all the software design related tasks such as system requirements

specification phase to deploy the system in client environment E2E tasks. Here explained about
how users were interacting with the system using use case diagrams, how database was created
(Used ER diagram with relation schema, Diagram of database table structure with relation) and

system design architecture details using class diagrams.
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Chapter 4 - Implementation

4.1 Introduction

This proposed Quality Assurance System hopes to implement using .net language, MSSQL
database for storing data, front-end implementation planned to use JavaScript, Bootstrap, CSS
technologies. In here Model View Controller (MVC) architecture is using for code design.
Selected the system implementation life cycle as waterfall model because of system requirements
are fixed.

4.2 Methodology

Software development methodology follows processes involved when working on a
project. It is included conceptual and logical design patterns. The goal of methodology is
providing a systematic approach to software development process.

4.2.1 Programming Language - ASP.net

ASP.net programming language is used to implement this web system. Asp.Net is
purely server-side technology, so the code is processed on the windows server before it is
displayed in the web browser. Therefore, ASP.net applications execute more quickly than
interpreted scripts. ASP.NET provides full support for XML, CSS and other new as well as
established web standards. To implement backends C#.net will be use.

4.2.2 Frontend Design — Bootstrap

Bootstrap is a front-end framework that is used to create modern websites and web
apps. It's open-source and free to use. Here razor .cshtml pages are used for Ul interface
elements such as buttons, text fields, links and forms etc. It's also an open-source technology
which helps and allow websites and applications to be responsive across various devices.
Another advantage of bootstrap are Several JavaScript plugins using the jQuery and low browser
related bugs. Also, Bootstrap is Easy to use. It is very easy and quite simple to use for designing
and development. If start a new framework there is a lot to learn from it. This is developer
friendly and can be customized as per the project requirements.
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4.2.3 Backend Design — MS MSQL SERVER

Microsoft SQL server used as database. When developing computerized system
database is key important factor. Collected data should be store with more security because of
stored information is more important and able to easily retrieve it whenever needed is required.
MS SQL management studio (RDBMS) that uses SQL database helps to automate data retrieving
and provide good connectivity with ASP.net web application development. MSSQL is widely
used in nowadays all over the world and easy to gather knowledge.

4.2.4 Implementation Environment

Implementation environment selection is very important task in software development
process. When selecting the appropriate programming language to implement the application it
should be easy to handle all the E2E operations of the system and it should be easy coding and
language should be user friendly. These things are very helpful when challenges face during the
implementation then programmer can discuss their issue through the online web forums. That is
very helpful to find solution quickly.

Software environment — This system has been implemented by using following software and
tools.

1. Operating system — Windows 10
2. Coding environment — Visual Studio 2019
3. Database - MS MSQL SERVER 2018

Hardware environment — Following hardware specification should be included to develop the
system

Processor —4 Core

RAM - 16 GB

Capacity — 500 GB SSD

Screen resolution — 1920 * 1080

el
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4.2.5 System Design Life Cycle — Waterfall Model

The system will implement by using waterfall model (Figure 4.1) because of system
requirements are fixed.

Requirement
Analysis

System Design

Implementation

Svstem Testing

Svstem
Deplovment

System
Maintenance

Figure 4.1: Waterfall Model

Following sequential phases in Waterfall model are —

e Requirement Gathering and analysis — All the requirements of this system to be
developed are captured in this phase and mentioned in requirement specification section
(Refer 2.2.1 User Requirements).

o System Design — The identified requirement specifications from first phase are studied in
this phase and the system design is prepared. This prepared system design helps in
specifying hardware and system requirements and helps in defining the overall system
architecture (Refer 3.2 System Architecture).

o Implementation — With inputs from the system design phase, the system is first
developed in small programs called units, At the end of the development these units will
integrate together. Each module of this system such as “QA staff, Product Plan, Quality
Parameters, Products, Complaints, Decisions, Categories, Reports, Issue detection
notifications are developed separately and conduct unit testing.
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o System programming language is ASP.net. Here system code will implement by
using MVC architecture.

o Database is implementing by using MSSQL Server. (Refer Figure 4. Database
table structure)

o Reporting module will be developed by using RDLC reports.

e Integration and Testing — All the units developed in the implementation phase are
integrated into a system after testing of each unit. After integrate the entire system and
conduct integration testing and system testing to find out any faults and failures. After
conducting functional related testing then conduct non-functional testing. Planning to
conduct API performance test.

e Deployment of system — Once the functional and non-functional testing is done; the
product is deployed in the client/ Production environment.

e Maintenance — There are some issues which come up in the client/ Production
environment. To fix those issues/ bugs, patches are released. Also, to enhance the product
some improved versions are released. Maintenance is done to deliver these changes in the
customer environment.

4.3 Summary

In this chapter describe about the system implementation methodology related details. Here
mentioned about the system implementation architecture, implementation model, programming
language, database structure and frontend implementation technologies.
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Chapter 5 - Testing and Evaluation

5.1 Introduction

This chapter describes the testing and evaluation of the biscuit product quality assurance system.
Testing is used to reduce system bugs and improve the quality of product. Section 2.2 describe
about the all the objective, system functional and non-functional requirements (Cosmetic,
Performance and Security etc.).

Section 4.2 mentioned two functional test types and one non-functional test type. Software
testing verify whether the web page’s functions are working as expected. When conduct software
testing, important task is identified high priority and high severity workflows. Based on that,
testing scenarios can be documented and execute. This is how to conduct testing task. If test non-
functional related test such as performance or security then need extra tool.

In this system conducted unit level testing and system testing as functional testing. API
performance testing done for the selected business critical workflows. Following sections will
describe those in detailly.

5.2 Related Testing Types

Following diagram (Figure 5.1) shows applied software testing approach.

’ Test Type
vy
‘ Functional Testing ‘ Non-functional Testing ‘
[ Unit Testing } ’ System Testing } Performance Testing }

Figure 5.1: Applied Software Test Types
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5.2.1 Unit Level Testing

Unit testing done in each function’s implementation phase. Unit level test was done after
developing data insert, delete, update and view functionality in each section. If there are
functional wise bugs/ issues occurred during this testing phase that is easy to fixed because of
that feature is in initial stage.

5.2.2 Integration Testing and System Testing

After implementing each section’s features that was linked in home page together that is called
“Biscuit Quality Assurance system”. Main objective of this testing is identifying the bugs when
integrate all sections together and identify bugs in each individual module. There are 11 main
sections included this application. System and integration testing done for the all-main
workflows mentioned as below. (Please refer section 5.4.1 Functional Testing Results)

e User Login flow
e User Registration flow
e Add/ Update/ Delete and View details for following sections
o Product Plan
Product Category
Product
Quality Parameters
Shift Manager
Quality Checker
Make Complaint
Make Decision
e View Reports
o Decision
= Shift manger wise
=  Product wise
o Monthly Product Plan
o Quality Parameter
o Quality Checker Details

O O 0O O O O O
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5.2.3 User Interface Testing

User interface testing is used to identify the presence of defects is a product/software under test
by using Graphical user interface [GUI].

Following area considered in GUI Testing:

During execution, the values of the properties of each object of a GUI define the GUI state.
It has capabilities to exercise GUI events like key press/mouse click.

Able to provide inputs to the GUI Objects.

To check the GUI representations to see if they are consistent with the expected ones.

Check all the Ul (Text boxes, Buttons, Dropdowns and Label font/ color) in the system
are consistent.

5.2.4 Performance Testing

Selected the business-critical workflows of the system. There is tool is required to conduct
performance test. There are two approaches available for conduct performance test. They are
record the user journey or configure the particular API. (Please Refer [7])

Performance testing main objective is to identify client-side and server-side matrices/ counters
utilization when access the system by multiple users through the network. When hosting a web-
system in server, there should be an environment requirement for that. After conducting
performance test that client-side requirement and server-side requirements can be identified.

There are concurrent users will be accessing the “Biscuit Quality Assurance System” through the
network. Work load distribution can be defined for user login flows as bellow.

Admin user - 5% users will be login to the system.
Production Manager - 5% users will be login to the system.
Shift Manager - 10% users will be login to the system.
Quality Checker - 80% users will be login to the system.
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Performance test conduct against following matrices/ counters (Table 5.1)

Table 5:1: Client-Side and Server-Side matrices

Client-side matrices Server-side matrices
Request response time (90" percentile) CPU utilization (%)
Request error rate (%) Memory utilization (%)
Transaction per seconds (Count) Disk utilization (%)

5.3 User Evaluation

Mainly validate the client requirements in this evaluation section. After developing the system
most of the business requirements should be meet and get the user experience via questionnaire.
(Figure 5.2 to 5.6)

When developing the system mainly focused on the requirements document by their own
understanding and further required changes during development may not be effectively
implemented, so for user evaluation is require to the evaluate the system by end user. There are
few questions mention below as questionnaire. Refer (figure 5.7) to overall result of the
questionnaire.
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Biscuit Quality Assurance System Questionnaire

*1. How likely is this "Biscuit Quality Assurance" system user friendly as a Quality Checker?

o 100

* 2. How likely is this "Biscuit Quality Assurance" system user friendly as a Shift Manager?

o 100

* 3. How likely is this "Biscuit Quality Assurance” system user friendly as a Production Manager?

o] 100
4. How likely is this "Biscuit Quality Assurance" system you would recommend this company as Quality
Checker?

o} 100

Figure 5.2: Questionnaire 1
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5. How likely is this "Biscuit Quality Assurance" system you would recommend this company as Shift
Manager?

0] 100

6. How likely is this "Biscuit Quality Assurance” system you would recommend this company as
Production Manager?

0] 100

7. The content of the "Decision report” represent the adequate information to the end user as Shift
Manager?

0] 100

8. The content of the "Decision report” represent the adequate information to the end user as Quality
Checker?

0] 100

Figure 5.3: Questionnaire 2
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9. The content of the "Decision report" represent the adequate information to the end user as Shift
Manger?

o} 100

10. The content of the "Monthly Product Plan report" represent the adequate information to the user as
Quality Checker?

0 100

11. The content of the "Monthly Product Plan report” represent the adequate information to the user as
Shift Manager?

o} 100

12. The content of the "Monthly Product Plan report” represent the adequate information to the user as
Production Manager?

0 100

Figure 5.4: Questionnaire 3
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13. The content of the "Quality Checker Details report” represent the adequate information to the user
as Quality Checker?

o 100

14. The content of the "Quality Checker Details report” represent the adequate information to the user
as Shift Manager?

0] 100

15. The content of the "Quality Checker Details report” represent the adequate information to the user
as Production Manager?

o 100

16. The content of the "Quality Parameter Details report” represent the adequate information to the
user as Quality Checker?

o 100

Figure 5.5: Questionnaire 4
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17. The content of the "Quality Parameter Details report"” represent the adequate information to the
user as Shift Manager?

0 100

18. The content of the "Quality Parameter Details report” represent the adequate information to the
user as Production Manager?

o 100

19. Does Quality checker can submit complaint through system as expected?

20. Does Shift Manager inform the issue immediately by the system?

21. Does user can identify functional workflow in the system?

Figure 5.6: Questionnaire 5

36



Quality Assurance Automation System for a biscuit manufacturing company

User Feedback

102

100

[e)]

98
9
9

88 lll‘\|| |‘||||| |I||||I ||"\||

N

N

9
9

o

Content of the User friendliness Responsiveness Full fill the
reports requirements

B Production Manager M Shift Manager2  ® Quality Checker

Figure 5.7: Questionnaire Statistics
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5.4 Test Cases and Results of the Testing
5.4.1 Functional Testing Results (Figure 5.8 to 5.13)

User Login TCs (Admin, Production Manager, Shift Manager and Quality Checker)

11213 A B © D E F G J K L
1 |Project Name: Biscuite Auality Assuarance System TCs
Test Cases
Test Case ID |Description Pre-condition |Test Steps Test Data Actual Result Expected Results Severity Priority |Defect ID |[Comments
Functional Tcs
Login Screen
Admin User
Production Manager
Shift Manager
Quality Checker
TC_LG_13 wverify whether Quality Checker |user should be |1. Enter username|1. User Name- 1. The system is allowed |1.user should be allowed to enter High High
can loging to the system using |in login screen |2. Enter Password|user3 to enter username username into username textfield
correct credential 3._click the login |2. Password- 2The system is allowed [2. The user should be allow to enter
button userd to enter password password into password textfield
3. system is nevigated to |3. The user should be nevigate to the
25 the home page home page.
TC_LG_14  |Verify whether Quality Checker |user should be |1 Enter username|1. User Name- |1 The system is allowed (1. user should be allowed to enter High High
can loging to the system using |in login screen |2. Enter Password|abc to enter username username into username textfield
incorrect username and correct 3. Click the login |2. Password- 2The system is allowed [2.The user should be allow to enter
. password button user3 to enter password password into password textfield
3. The system displays  |3. The system should be display
"Invalid Username or "Invalid Username or Password”
26 Password".
TC_LG_15 |Verify whether Quality Checker |user should be |1.Enter username|1. User Name-  |1. The system is allowed |1.user should be allowed to enter High High
can loging to the system using |in login screen |2. Enter Password|user3 to enter username username into username textfield
correct username and incorrect 3.Click the login |2. Password-123 |2.The system is allowed |2. The user should be allow to enter
password button to enter password password into password textfield
3. The system displays  |3. The system should be display
"Invalid Username or "Invalid Username or Password”
27 Password".
TC_LG_16  |Verify whether Quality Checker |user should be |1.Enter username|1. User Name-  |1.The system is allowed |1.user should be allowed to enter High High
can laging to the system using |in login screen |2 Enter Passward|abc to enter username username into username textfield
both incorrect username and 3. Click the login |2. Password-123 |2.The system is allowed |2. The user should be allow to enter
password button to enter password password into password textfield
3. The system displays 3. The system should be display
"Invalid Username or "Invalid Username or Password"
L L 28 Password".

Figure 5.8: Test Cases 1
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User Reqistration TCs

a B [ 0 E F =} H | o K L
1 |Project Name: Biscuite Auality Assuarance System TCs
2 Test Cases
3
4
S
fi [TestCase D |Description Precondition | Test Steps [Test Data Actual Result [Expected Results Status |Severity | Priority | Defect ID[Comments
[=] 3 [User Registration
TC_USR_O1 [verify whether Admincan  |Admin should be |1 Admin needstoclickson | NA 1.The system is allowed to 1. The system should be allowed to High  |High
sccess User Registration  |inwelcome “Registration” link sccess the registration link sccess the registration link
pageinwelcomescreen  [screen 2.Verywhether admin user 2. The system s allowed to 2. The system should be allowed to
can access "Registration” link sccess and navigate the sccess and navigate the
10 and load the page registration page registration page
TC_USR_02 |verify whether Admincan  |Admin should be |1. Click Create new link 2. User ID- USR1 1.The system is navigatedto  |1.The system should be navigated High  |High
cancreate new product  |in “Registration” |2. Enter required fields User Name - §2m001 new registration page tonew registration page
through product screen  |screen 3.Clickthe Crestebutton | First Name-Sam 2.The system is allowed to enter | 2.The system should be sllowed to
4. Verify newly added record [ Last Name-rock values to the text fields entervalues tothe textfields
inboth Ul and database User Email - sam123@gmail.com 3.Systemisnevigatedtathe  |3.System should be nevigsted to
Contact Number - 07 coococos registration home page the registration home page
User Rolz -Select prefered one 4.System is displayed the 4. System should be displayed the
User Passwors -ssm@1234 entered registrationy in both Ul |entered registration in both Ul and
Re-enter Password - sam@1234 and database database
1 Date - Select date from date time picker
TC_USR_03 |verify whether Admincan | Admin should be | 1. Click Edit link 2. User ID- USR1 1.The system isnavigatedto | 1. The system should b navigated High  |High
canupdatenew product  |in “Resistration” |2. Enter requirad fields User Name -Sam002 new registration page tonew registration page
through product screen  |screen 3. Click the save button First Name-Sam 2.The system is allowed to enter | 2.The system should be allowed to
2. Verifyupdstedfieldsin  [Last Name-rock values tothe text fislds entervalues tothe textfields
both Ul and database User Email - sam123@gmail.com 3.System is nevigatedtothe  |3. System should be nevigsted to
Contact Number - 07 soocaac ragistration home page the registration home page
User Rolz -Select preferad one 4.5ystem is displayed the 4. System should be displayed the
User Passwors -sam@12345 updated registration inboth Ul |updated registration in both Ul and
Re-enter Password - sam@12345 and dstabase database
2 Date - Select date from date time picker
TC_USR_04 |verify whether Admincan  |Admin should be |1. Click delete link A 1.The system is navigatedto  |1. The system should be navigated High  |High
candelete product through |in “Registration” |2. Click the delete button delete page todelete page
product screen screen 3. Verify deleted record 2.The system is allowed to 2.The system should be allowed to
remave from both Ul and delete the record delete the record
database 3.Systemisnavigatedtothe  |3.System should be navigsted to
registration home screenand | the registration home screen and
removed record fromboth Ul | removed record from both Ul and
13 and database database
TC_USR_O5 |verify whether Admincan  |Admin should be | 1. Verify user can view A 1. The system is navigated to the | 1. The system should be navigated High  |High
canview entered product | in “Registration” |previously entered products registration home screen tothe registration home screan
through product screen  |screen in product home screen 2.The registration home screen |2. The resistration home screen
displays prevoiusy entered should be displayed prevaiusy
product user registration details |entered product user registration
Lo as expacted details 3 expected

Figure 5.9: Test Cases 2
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Products TCs

A B B D E F G H d
1 |Project Name: Biscuite Auality Assuarance System TCs
2 Test Cases
3
q
5
g 6 TestCaselD |Descripti Precondition |TestSteps [Test Data Actual Result [Expected Results [Status [Severity [Priority |DefectD[Comments
8
[=] 9 [Preductscreen
TC_PRD_O1 |verify whether Admin, Each user 1. User need toclicks on NA 1.The system is allowed to loggin |1. The system should be allowed to High High
Preduction Manager and Shift[should bein  |"Product” tab the system loggin the system
Manager can access product |home screen |2, Very each user can access 2.System is allowed to access 2. System should be allowed to
tsbin home screen atatime and navigate "Product” and navigate the product module |access and navigate product madule
10 module forall users for all users
TC_PRD_0Z |verify whether Admin, Each user 1. Click Create new link 2. Product Code - FRDOL 1.The system is navigated to new | 1. The system should be navigated to High  |Righ
Froduction Manager and Shift|should bein |2, Enter required fields Froduct Name - Cream product page new product page
Manager cancreatenew | "Froduct” 3. Click the Create button Product Catagary Name - select ane of 2.The systemiszllowed toenter |2.The system should be allowed to
product through product  |screenata |4 Verify newly added recordin |categary values tothe text fields enter values to the text fislds
screen time both Ul and database SM_ID - Select Shift manager idfor entered |3, System is nevigated to the 3. System should be nevigated to the
product product home page product home page
4. System is displayed the 4. System should be displayed the
entered product in both Ul and entarad product in both Uland
1 database database
TC_PRD_03 |verify whether Admin, Each user 1. Click Edit link 2. Product Code - PRDO1 1. The system is navigated to edit | 1. The system is navigated to edit High High
Production Manager and Shift[shouldbein |2, Enter requiredfields Product Name - Cream product page product page
Mznazger can update new "Product” 3. Click the Create button Product Catagory Name - select one of 2 The system is allowed to edit 2 The system is allowed to edit
product through product screenata |4 Verify updated fields in both |catagory values to the text fields values to the text fields
screen time Uland database SM_ID - Select Shift manager idfor entered  |3. System is nevigated to the 3. Systemis nevigated to the product
product product home page home page
4.System is displayed the edited |4. System is displayed the edited
product in bath Ul and database | preduct in both Ul and database
2
TC_PRD_02 |verify whether Admin, Each user 1. Click delete link NA 1.The system is navigated to 1. The system should be navigated to High  |Righ
Froduction Manager and Shift|should bein  |2. Click the delete button delete product page delete product page
Maznager can delete product |"Product” 3. Verify deleted record 2.The system is allowed to delete |2.The system should be allowed to
through product screen screenata remove from both Ul and the record 'delete the record
time database 3. System is navigated to the 3. System should be navigated to the
product home screen and product home screen and remaved
removed record from both Uland |record from both Ul and database
database
s
TC_PRD_OS |verify whether Admin, Each user 1. Verify user can view NA 1.The system is navigated tothe |1. The system should be navigated to. High High
Production Manager and Shift[should bein  |previously entered products in product home screen the product home screen
Manager canview entered  |"Froduct” product home screen 2.The complaints heme screen |2, The complaints home screen
product through product screenata displays prevoiusy entered should be displayed prevoiusy
screen time product details as expected entered product details as expected
LLom
=

Figure 5.10: Test Cases 3
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Product Category TCs

an 4

fe

A= A B [=3 o} E F G H 1 J
1 Project Name: Bizcuite Auality Assuarance Sustem TCs
2 Test Cases
k]
4
5
& | Test Case|Description [Pre-conditi{ Test Steps [Test Data [Actual Result [Expected Results [Status| Severit] Priority[ Defect [Comments
7 Functional Tes
= & [Product Category
|= 3 [ProdustCategory
TC_CAT_0f werify whether Admin, Each user 1 User needta clicks on MA 1. The systemis allowed ta 1. The system should be allowed to High High
Production Manager and | shouldbein | "Praduct Categaory” tab loggin the system loggin the system
Shift Manager can access | home screen |2 Very each user can 2 Sustemis allovedto access |2, System should be allowed to
complaint tabin home at atime acoess and navigate and navigate the product access and navigate product
" soreen "Product Category” module category module for allusers [ category module for all users
TC_CAT_0Z verlfy whether Admin, Eachuser |1 Click Create new link 2 Fraduct Categary Mame - Biscuit 1 The system iz navigatedta | 1. The system should be navigated High  |High
Production Manager and | shouldbein |2, Enter required fields Praduct Category Description - Enter new | new product category page to new product category page
Shift Manager can ereate | "Product 3. Click the Create burton description 2.The system iz allowed to enter | 2. The system should be allawed o
new product through Categary” 4. Verify newly added record walues tathe text fields enter values ta the text figlds
product sereen screenata  |inboth Ul and database 3. Sustemiz nevigatedtothe | 3. System should be nevigated to
time product category home page | the product category home page
4. Sustemis displayed the 4. System should be displayed the
entered product categary in entered product categaory in bath LI
" bath Ul and database and database
TC_CAT_03 verlfy whether Admin, Eachuser |1 Click Editlink 2. Prachuct Category Mame - Bisouit 1 The system s navigatedta |1 The spstem is navigated to edit High  |High
Production Manager and | shouldbein | 2. Enter required fields Product Category Deseription - Enter new | edit product category page product categary page
Shift Manager can “Product 3. Click the Create button description 2. The systemiz allowed toedit |2.The system is allowed to edit
update rew product Categary” 4. Verify updated fields in walues ta the tent fields waluesto the tent fields
through praduct screen screenata  |bothUland database 3. Systemis nevigatedtothe | 3. System is nevigated to the:
time product category home page | product categaory home page
4. Sustemis displayed the 4. Systemis displayed the edited
edited product category in both | praduct categaory in both Ul and
1 Uland databaze databaze
TC_CAT_0 verlfy whether Admin, Eachuser |1 Click delete link A 1 The system s navigatedta |1 The system should be navigated High  |High
Production Manager and  |shouldbein |2, Click the delete buttan delete product category page | to delete product categar page
Shift Manager can delete |"Praduct 3. Verify deleted record 2 The systemis allowed to 2.The system should be allowed to
product through praduct | Categary” remave from both Ul and delete the recard delete the record
screen screenata  |database 3. Systemis navigatedtothe | 3. System should be navigated to
time product category home screen |the product category home screen
and removed record from both - | and removed record from bath LI
e Uland databaze and datsbase
TE_CAT_D werify whether Admin. Eachuser 1 Verity user can view NA 1. The sustemiz navigated to 1. The zystem should be navigated High High
ProductionManager and  |shouldbein  |previously entered products the product categary home ta the praduct category hame
Shift Manager can view “Product in product home screen screen screen
entered product through | Categan” 2 The complaints home screen | 2. The complaints home screen
product screen screen ata displays prevoiusy entered should be displayed prevoiusy
time product category details as entered product categary details
14 expected as expected

Figure 5.11: Test Cases 4
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Complaint TCs

[E1F K}

FATAE A R

A = [ o E F G H | J
Project Mame: Biscuite Auality Assuarance System TCs
Test Cases
Test Case I|Descri Pi ditid Test Steps [Test Data [Actual Result [Expected Results [Status|Severit{ Priority| Defect [Comments

Functional Tes

Complaint screen

TC_COM_O1 [werity whether Quslity Cuslity 1 Click Creats rew link 2 Complsint ID - COMOT 1 The sustemiz navigatedto |1 The system should be navigated High  |High
Checker can create Checker 2. Enter required fields Complaint Description - some text new complaint page ta new complaint page
complaint through shouldbein | 3. Click the Create button Complaint Date - select date from 2.The systemis allowed to enter | 2. The system should be allowed to
complaint screen complaint 4. Verify newly added record [datatime picker values ta the text fields enter values to the text fislds
screen inboth Ul and database OC_I0 - Select Quality Checker id 3. System is nevigatedtothe | 3. System should be nevigated to
SM_ID - Select Shift manager id complaints home page the complaints home page
Complsint Status - Select Open 4. System iz displayed the 4. System should be displayed the
Product Code - Select Praduct which enteredrecordinboth Uland [ entered recardin both Ul and
have anissue database database
TC_COM_DZ |verify whether Qualit Quiality 1 Click Update link 2. Complaint ID - COMDT 1 The systemis navigated 1o 1 The system should be navigated High High
Chacker can update Checker 2. Enter requirad fields Caomplzint Description - some tawt update complaint page toupdate complaint page
complaint through shouldbein | 3. Click the Create buttan Complaint Date - select date from 2.The systemis allowed to enter | 2. The system should be allowed to
complaint screen complaint 4. Werify newly added recard |datatime picker values ta the text fields enter values ta the text fislds
scieen inboth Ul and database QC_ID - Select Quality Checkerid 3. System is nevigated ta the 3. System should be nevigated to
SMLID - Select Shift manager id complaints home page the complaints home page
Complaint Status - Select Open 4. System is displaed the 4. System should be displayed the
Product Code - Select Praduct which updatedrecordinbothUWand  (updated recordin both Uland
haue anissue database database
TC_COM_03 | verity whether Cuality Buslity 1 Click delete link MA 1 The systemis navigated to 1 The system should be navigated High High
Checker can delete Checker 2. Click the delete buttan delete complaint page ta delete complaint page
complaint through shouldbein | 3. Verify deleted record 2.The systemis allowed to 2.The system should be allowed 1o
complaint screen complaint remove from bath Ul and delete the record delete the recard
screen database 3. Sustem iz navigated ta the 3. System should be navigated to
complaint home screen and the complaint home screen and
remaved record from bath LI removed record from both Ul and
and database database
TC_CONM_0d |verify whether Quality Quiality 1 Click complaint tab MA 1 The systemis navigated to the [ 1 The sustem should be navigated High High
Checker can view entered [ Checker 2. Weryuser can view complaints home screen to the complaints home screen
complaint thiough shouldbe | previously entered 2. The complaints home screen |2. The complaints home screen
complaint home screen |loggedinta | complaints in complaints displays prevoiusy entered should be displayed prevoiusy
the system home screen complaints details as expected |entered complaints details as
enpected
TC_CONM_0S |verify whether Admin, usershould |1 Logintothe systemusing  [MA 1 The systemis allowed ta 1 The system should be allowed to High High
Production Manager, Shift [beinlogin eachuser laggin the system. laggin the system.
Manager and Quality screen 2. Very user can view and 2. Systemis alowed o acoess |2, System should be sllowed o
Checker can access the access complaints module complaints home screen for all | access complaints home screen for
compalint page users allusers
TC_COM_DG | Verify whether email is user should (1. Click complaint tab MA 1. The system i allowed ta 1 The system should be allowed to High High
trigger when new complaint | be inlogin 2. Enter mew complaintta s navigats complaint page. navigate complaint page.
entered tothe productby | screen particular product 2. Systemis allowed to enter 2. Sustem should be allowed ta
Quality Checker 3. Mery emailis recieved to complaint details. enter complaint details.
the complaint's assigned 3. Shift manager Inbox indicates | 3. Shift manager Inbox should be
shift manager mailbos. new mailiom systemwhich | indicated new mail from systemn
included product complaint which included product complaint
TC_COM_OT | werify whether all Quslity 1. Click Create new link 2. Complaint Date - select date fro 1. The system iz navigated to 1 The system should be navigated High High
dropdaowns load the Checker 2. Click an datetime picker datatime picker new complaint page. ta new complaint page.
relevant data and datetime | shouldbein | 3. Click onthe QC_ID 3. QC_I0 - Select Quality Checker id ZThe systemiz allowed o 2.The system should be allowed o
picker working comectlyin  |complaint | dropdown and verify correct |4, SM_ID - Select Shift manager id select values to the field, select values tothe date field
complaint screen screen data load for dropdown 5. Complaint Status - Select Open 34,55 The systemis allowedto| 3,4.5.6 The system should be
4. Click on the SM_ID and E. Product Code - Select Product which | select values to the Fields. allowedto select values tothe
verify comrectdataloadfor  [have anissue fields.
dropdown
5. Click on the Complaint
Status and verify comect
dataloadfor dropdown
B. Click on the Product code
and verify correct dataload
for diopdawn
TC_COM_08 |werify whether "My task ink | Quality T ety Ty Task” ik in ) T System iz displaped My Task” |1 System should be displayed Hy Figh  |Figh
inappear home soreen and | Checker home soreen lirk in home screen Task" link in home screen
it's behaviour should be 2Z. Click onithe "My Tazk" link Z. Systemis navigated 2. System should be navigated
loggedints compalint page and displayed | compalint page and displayed
the sustam complaints which are entered by | complaints which are entered by

logged quality checker

logged quality checker

Figure 5.12: Test Cases 5
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Decision TCs

W ~|m e N

A E C ] E F G H J K L
Froject Name: Biscuite Auality Assuarance System TCs
Test Cases
TestCase ID | Descripti Pre-condition [Test Data Status  |Severity |Priority |Defect ID|Comments
Functional Tes
Decision scresn
TC_DES 01 |verify whether Shift Manager |Shift Manager |1. Click Create new link 2. Complaint D - DESDL 1. The system is navigated to naw | 1. Tha systam should be navigated to Hish  |High
can create complaint shouldbein |2 Enter required fields Decision Description - some taxt decision page new decision page
through complaintscreen  |Decision 3. Click the Create buttan Decision Date - select date from datatime | 2.The system is allowed to enter |2.The system should be allowed to
screen 4. Verify newly added record | picker valuestothe textfields enter values tothe text fields
in both Ul and databass SM_ID - Salect Shift manager id 3. Systam is navigated tothe 3. Systam should be nevigated to the
COM_ID -Select a complaint decision home page decision home page
Decision Status -Select a ststus 4. System is displayed the 4. System should be displayed the
enteredrecord inbathUland  |entered record in bath Ul and
database database
TC_DES 02 | verify whether Shifc Manager |Shift Manager |1. Click Update link 2. Complaint D - DESOL 1 Thesystemisnavigatedte | 1.The system should be navigated to High  |High
can update complaint shouldbein |2 Enter required fields Decision Description - some taxt updste decision page update decision page
through complaintscraen  |Decision 2. Click the save button Decision Date - select date from datatime  |2.The system is allowed to enter |2 The system should be allowed to
screen 4. Verify updated fields in both | picker valuestothe textfields enter values to the text fields
Ul and database SM_ID - Select Shift manager id 3. System is nevigated tothe 3. System should be nevigated to the
COM_ID -Select a complaint decision hama page decision hame page
Decision Status -Select a ststus 4. System is displayed the 4. System should be displayed the
Updated record inbothUland  |updated record in both Ul and
database database
TC_DES 03 | verify whather Shift Manager |Shift Manager |1. Clickdslets link NA 1 Thesystemisnavigatedto | 1.Thasystam should be navigated to Hish  |High
can delete complaint shouldbein |2 Clickthe delete button delete decision page delete decision page
through complaintscraen  |Decision 2. Verify deleted record 2.The system is allowed to delets |2.The system should be 3llowed to
screen remove from both Ul and the record delete the record
database 3. System is navigated tothe 3. System should be navigated to the
decision home screen and complaint home screen and remaved
removed record from both Ul and |record from both Ul and database
database
TC_DES_0Z | werify whather Shift Manager |Shift Manager |1. Clickcomplaint tab NA 1. The system is navigated tothe |1. The system should be navigated to High  |High
can view entered complaint [should be 2. Verify user can view decision home screen the decision home scraen
through complainthome  |logzedinto  |previously entered decisions 2. The complaints home screen  |2. The complaints home screen
scraen thesystem  [in decision home scraen displays prevoiusy antered should be displayed prevoiusy
decision details as expected entered decision details as expected
TC_DES 05 | verify whether Admin, usershould be |1. Login tothe system using | NA 1.The system s allowsd to loggin | 1. The system should be allowed to High  |High
ProductionManagerand  |inlogin screen [each user the system loggin the system
Shift Manager can accessthe 2.Veryuser canview and 2.Systemissllowedtosccess |2, System should be allowed to
complaint page access decision module decision hame screen forall access decision home screen for all
users users
TC_DES_OE |Verify whether smail is usershould be | L. Login to the email and verify| NA 1.The system generated email is | 1. The system generated email High  |High
recieved when new in legin his/her |email recaived from quality checker.  |should be recaived from quality
complaintenteredtothe  |email account Emsil contentis in as expected  |checker. Email content isinas
product by Quality Checker expected DEF1 |Bugisfixed
TC_DES_O7 |verify whether all dropdowns | Shift Manager | 1. Click Create new link 2. Complaint D - DESOL 1.The system is navigated to new | 1. The system should be navigated to High  |High
load the relevantdata and  |should be 2.Clickondatetime picker | Dacision Description - same text decision page. new decision page
datetime pickerworking  |loggedinto  |3. Clickon the SM_ID Decision Date - select date from datatime  |2.The system is sllowed to select |2.The system should be allowed to
correctly in een| the system pdown and verify correct | picker valuestothe field. selectvalues to the date field
data load for dropdown SM_ID - Select Shift manager id 3,4,5.The systemisallowedto  |3,4,5. The system should be allowed
4.ClickontheCOM_IDand  |COM_ID-Select 2 complaint salectvalues to the fields. to selectvalues to the fields.
verifycorrectdatalosdfor  |Decision Status -Select a ststus
dropdawn
5. Click on the Decision Status
andverify corract data load
for dropgown
TC_DES_OB | verify whether "My task” link |Shift Manager | L. Verify "My Task" linkin NA 1.System is displayed "My Task’ | 1. System should be displayed "My High  |High
inappearhomascresnand  |should be home scraen link in home screen Task” link in home screen
it's behaviour logzedinto |2 Clickon the "MyTask"link 2.System s navigsted decision |2 System should be navigsted
the system page and displayed decision decision page and displayed decision
which are entered by logged shift
Manager.

Figure 5.13: Test Cases 6

43




Quality Assurance Automation System for a biscuit manufacturing company

Defects Declarations

Defect ID: DEF_1

Defect Summary: System does not send the email when complaint is raised by quality checker.
State: Closed Bug Type: Functional

Form Name: Complaint

Severity: High Priority: High

Prerequisite:

1. Quality checker should have navigated to the add new complaint page.

Steps to reproduce the bug:

1. Enter all mandatory fields.
2. Click on the save button.
3. Verify whether the email is received for shift manager inbox.

Actual result:

System does not generate the email and received the mail in shift manager inbox.

Expected result:

System should be generating the email and received the mail in shift manager inbox.
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5.4.2 Non-Functional Testing Results

5.4.2.1 Performance Test Results summary (Table 5.2)

Table 5:2: Performance Test Strategy

Test Strategy

Environment Localhost

Test Type Load Test

User Load e Login APl (Admin, Production Manager, Shift Manager and Quality

Checker), Used 10 Vusers

Test Duration

e Ramp up —2 minutes
e Sustained the load - 10 Minutes
e Ramp down — 1 minutes

Servers Monitored

e App and Database server

Servers Monitoring
tool

e Perfmon tool in windows 10

Performance Testing
tool

e Apache JMeter 5.3
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Client Side
5.4.2.1.1 Response time:

e Based on the load test result analysis of “Localhost”, 3 APIs respond in less than 1
seconds (Admin, Production Manager and Quality Checker Login APIs) and “Shift
Manager Login” API respond in more than 1 seconds.

e Based on the load test result analysis, identified application maximum supported TPS as
approximately 12 TPS. (Please refer figure 5.14 and 5.15).

£ a (C P - Apache JMeter (5.3)

AR Type here to search

Figure 5.14: JMeter Statistics
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5.4.2.1.2 Error Rate:

e There were no error rates observed for all login APIs. (Please refer Figure 5.15).

|Load Test Duration 10 Minutes |10 Vuser |

Transactions _samples | 90Percentinms | ErrorRate(%) |  TPS [ RecKB/Sec | SentKB/Sec
Shift Manager Login 409 1025 0 0.68 5.13 0.76
Quality Cecker Login 4591 949 0 7.65 55.96 8.52
Admin Login 1129 826 0 1.88 15.58 2.11
Production Manager Login 993 923 0 1.65 11.97 1.84
Total requests to the server 11.86

Figure 5.15: Client-side statistics summary from JMeter

Server Side

5.4.2.1.3 Server Resources:

e Web-APP and DB servers CPU and Memory utilization were within <= 75 %. (Please refer
figure 5.16).

e Production environment need 4-time large environment based on the analysis of server
resources utilization in localhost counters. (Please refer figure 5.17).

Before Start the Load Test Within the 10 Minutes Load Test After Start the Load Test
Peoermance Mor o mance Monaer o X Pedorm. o X
il e Fe e
| E EX 7 1] b EX 7 o UL £ I E X7 o b
] P
= . @
e I‘ kg
L] &0
21 P
» o
i A » I i = ‘
i h I\ [ 1 ‘.
YO S e A Y O
A [ o | \ \ ol i ik L ' il ‘
I ] e aadls " sttt et on i J'«M-r ulli A J'Mﬂ ‘& “Hr\' i ‘T.‘ N
wenme awnew Ao 4 wBomM ABUEM  AmORM amim Anom | 4B0eM 4z e ol T uama auTeM St , oo
112 o0 e
Maimun w5 w — [— [ Duation B%
Oggect Show Seale instar Parent Oty omputer
Processor ~ 1w Total Processor \CHANDIMAL-M
i Memory VCHANDBAL M v 0 A ory CHANDBAAL M
HANDRAL M Lopcadise NCAROMAL M ¥ o e poe Y \CHANDAAL M

Figure 5.16: Server Utilization
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Component/ Containers Service name Description Production Environment |Performance Environment (Localhost)
Web App Processor TED 4 core 8 thread CPU 1.6 GHz
IIS Express Memory TBD 16 GB
Disk IOPs TBD Read - Up to 530MB/s, Write : Up to 370MB/s
Database Processor TBD 4 core 8 thread CPU 1.6 GHz
3QL Server Memory TBD 16 GB
Disk IOPs TBD Read - Up to 530MB/s, Write : Up to 370MB/s
Environment Configuration ratio 1:1/4
Environment Resources SLA
Performance CPU <= T5%
Memory
Production CPU <=Th%
Memory

Figure 5.17: Server Environment Configuration

5.4.2.2 Performance Test Results summary (Figure 5.18)

A B & D E F G H | J
1 | Platform | Work flow/ User journey | Method | API | Need test | C ts [ ¢ tuser | Test Results | SLA | Eror Rate
2 Release 1 Features
3 [Create New user
9 | [ [ [ [ [ [ I [
[=] 10 |User Login
1] Web Login page load GET ttps flocalhost 44362/L ogin ] User login page load
12 Login Admin POST__|hitps://localhost:44362/User/Login{_RequestVerificationToken: OVkefad9YWAtG] Logged to the system as Admin
13 avigates to home screen GET teps //localhost T equestVerificationToken=Phidy 7N |Admin home page load
14 Login Production Manager POST__|hitps /llocalhost 44362/User/Login[_RequestVerificationToken: User_Name Usel Logged to the system as PM Response timsad Ermor rate
15 avigates to home screen GET teps //localhost 4436 RequestVerificationToken=Phidy 7N Yes P home page load 1 e i dofined SLA 2<Sec “=3%
16 Login Shift manager POST__|hitps-//localhost 44362/User/Login[_RequestVerificationToken: User_Name US:E1 Logged to the system as SM
17 lavigates to home screen GET teps Jllocalhost 4436 RequestVerificationToken=PHizy 7N 'SM home page load
18 Login Quality Checker POST__|hitps i/localhost 44362/User/Login{_RequestVeiificationToken User_Name u% Logged to the system as QC
19 avigates to home screen GET ttps:/localhost 4436 RequestVerificationToken=PNidy 7N QC home page load
20
2 [Quality Checker
2%
27 [Shift Manager
32
33 [Product Plan
38
39 [Product
4
45 [Product Categary
51 [Quality Parameter
6
51 [View Reports
2

Figure 5.18: Performance Test Result Summary
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5.4.2.3 Ul Test Results summary (Figure 5.19)

A B C D E F G H J K L
1 | Project Name: Biscuite Auality Assuarance System TCs
2 Test Cases
3
N
5
£ Test Case ID [ ipti Pre-condition Test Steps Test Data Actual Result Expected Results Status  [Severity |Priority |Defect ID [Comments
7 Non-Functional Tcs
k]
$ Common features in Ul
TC_UI_01 verify whether texts for [Admin should be |1. User needs to click on the NA 1. The system is allowed to access (1. The system sould be allowed to Medium |Medium
textfields in login screen in welcome login link the Login link access the Login link
screen 2. Verify user name text in 2.The system is displayed "User (2. The system sould be displayed
login screen Name" as expected "User Name" as expected
3. Verify password text in login 3. The system is displayed "User  |3. The system sould be displayed
10 screen Password" as expected "User Password" as expected
TC_Ui_02 verify whether texts for (Admin should be |1. User needs to clickonthe  [NA 1. The system is allowed to 1. The system sould be allowed to Medium |Medium
textfields in user registration |in welcome registration link registration Login link registration Login link
screen screen 2. Verify Employee ID text in 2. The system is displayed 2. The system sould be displayed
registration screen Employee ID text in registration  |Employee ID text in registration screen
3. Verify User Password text in screen as expectzd as expected
registration screen 3.The system is displayed User  |3. The system sould be displayed User
4. Verify First Name text in Password text in registration Password text in registration screen
registration screen screen as expectzd as expected
5. Verify Last Name text in 4.The system is displayed First |4 The system sould be displayed First
registration screen Name text in registration screen Name text in registration screen as
6. Verify User Email text in as expectzd expected
registration screen 5. The system is displayed Last 5. The system sould be displayed Last
7. Verify Contact Number text Name text in registration screen Name text in registration screen as
in registration screen as expectzd expected
8. Verify User Role ID text in 6. The system is displayed User |6 The system sould be displayed User
registration screen Email text in registration screen Email text in registration screen as
9. Verify Date text in as expectzd expected
registration screen 7.The system is displayed Contact |7. The system sould be displayed
Number in registration screen |Contact Number in registration
as expectzd screen as expected
8. The system is displayed User  |8. The system sould be displayed User
Role ID text in registration screen (Role ID text in registration screen as
as expectzd expected
9. The system is displayed Date  |9. The system sould be displayed Date
i text in registration screen as text in registration screen as expected
5
6 Test Case ID ipti Pre-condition Test Steps Test Data Actual Result Expected Results Status Sewerity |Priority |Defect ID |Comments
TC_UI_D3 verify whether buttons in User should be  |1. User have to loggingto the  [NA 1.The system is displayed save  [1. The system should be displayed Medium  |Low
each screen logged intothe  |each module and verify Save button in each module as expected|save button in each module as
system button 2. The system is displayed Back to |expected
2. User have to logging to the list button in each module as 2_The system should be displayed
each module and verify Back to expected Back to list button in each module as
& list button expected
TC_UI_D4  [verify whether links in each |User should be |1 User have to logging tothe  [NA 1. The system is displayed Edit 1. The system should be displayed Edit| Medium |Low
screen logged intothe  |each module and verify Edit link in each module as expected  |link in each module as expected
system link 2.The system is displayed Update [2. The system should be displayed
2. User have to logging to the link in each module as expected  |Update link in each medule as
each module and verify Update 3.The system is displayed Details [expected
link link in each module as expected  |3. The system should be displayed
3. User have to logging to the Details link in each module as
each module and verify Details expected
13 link
TC_UIDS  [verify whether Ul colors and |User should be |1 Users have to logged into  [NA 1.The system is displayed colors |1.The system should be displayed Medium |Low
components aligments logged intothe  |each modules and verify colors and componets aligments are in  |colors and componets aligments are
system and component's aligment as expected inas expected
L 14

5.5 Summary

Figure 5.19: Ul Test cases

This chapter includes the software testing phase related details. Here explained functional and
non-functional test related tasks. For e.g., Identify the testing scenarios of the system and execute

those. Then check the all the test cases meet its expectation otherwise that test case is failed.

That’s how the testing tasks are going on the software system implementation.

49




Quality Assurance Automation System for a biscuit manufacturing company

Chapter 6 - Conclusion

By introducing “Quality Assurance Automation System”, section 1.3 mentioned objectives were
addressed successfully.

The biscuit product company can track their production flows, what are the issue they found, how
their quality checkers and Production manager working and track the quality of their biscuit
product using one centralized system. These areas were not captured properly in current system.
By introducing this “Quality Assurance Automation System”, above mentioned areas are covering
successfully. Planning to integrate this system with automated hardware. Which automatically
detect the biscuit product parameter like color, dimension and weight.

Using this centralized web system clients can handle their day today business traction in efficient
and effective way. Reason is this web system hosted in cloud environment and clients can access
the system by using their mobile, tab and organization PCs at any time and every whare. When
managers assign some product complaints/ bugs, they can immediately address the issue due to
this infrastructure. Quality checker and shift manager roles having special functionality call ed
“My Tasks” button in their home screen. By accessing this function, they can easily access their
task. That feature is user friendly and high effectiveness. Due to the new features in this system,
clients are happier on their product quality assurance tasks.
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Appendix A

Management Reports

1.0 Decision Report

Here user can view all the decisions details linked with complaints which generate from
"Decision Report™ feature. This report can be generated by applying shift manager or product.
User can get understand about the which products had more issues during the production. Based
on this information, company can get the understand about future products.

If select filter as “shift manager” — Decision report generated which include decision information
related to particular shift managers. (Figure A.1)

If select filter as “Product” — Decision report generated which include decision information
related to particular products. (Figure A.2)

Referenced table in Database

1. Product table

2. Shift manager table

3. Quality checker table

4. Complaint table

5. Decision table
Filters
Month of Year Dropdown
Shift manager Dropdown
Product Dropdown

Access granted for following users

e Admin

e Production Manager
e Shift Manager

e Quality Checker
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1.1 Decision Report - Shift Manager view

Decision Report n

© 5ot Manager

(O) Product

o

Jhone Smith |ssue in surface color 6/28/2021 Kamal Perera Check heater temp 6/28/2021
level

Figure A.1: Decision Report - Shift Manager view

1.2 Decision Report - Product view
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Decision Report u

(O) Shift Manager

® Product 1212 “

Rovello Kasun Perera Weigh Issue 6/24/2021 Samantha Check Main Mixture  6/24/2021

Rovello Lasitha L Issue on taste 5/03/2021 Lasantha Check the initial 6/03/2021
ingredents

| Vew | | Cancel |

Figure A.2: Decision Report - Product view

2.0 Monthly Product Plan Report

Here user can view all the product plans details which generate from "Monthly Product Plan"
feature. Using this report user can get understand about the month wise their products plans.

User have to select filter as “month” of desired year — Monthly Product Plan report generated
which are allocated for selected month. (Figure A.3)

Referenced table in Database

1. Product table
2. Product plan table

Filters

Month of Year Dropdown
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Access granted for following users

e Admin

e Production Manager
e Shift Manager

e Quality Checker

2.1 Monthly Product Plan Report view

Maonthly Product Plan Report — >

MONTHLY PRODUCT PLAN DETAILS

Select Month

Figure Error! No text of specified style in document..3: Monthly Product Plan Report view

3.0 Quality Checker Details Report
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Here user can view all the quality checker employee details linked with particular shift manager
which generate from "Quality Checker Details Report"” feature. This report can be accessed by
applying shift manager ID. From this report user can get understand about the quality checker
employees who assigned with which shift manager. (Figure A.4)

Referenced table in Database

1. Shift manager table
2. Quality Checker table
3. Product table

Filters

Shift Manager ID Dropdown

Quality Checker Details Report

Access granted for following users

e Admin
e Production Manager
e Shift Manager

3.1 Quality Checker Details Report view
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Cality checker Detail Report — O >

QUALITY CHECKER DETAILS

Shift Manager ID

Kamal Perera 123456785 Rovello

Figure A.4: Quality Checker Details Report view

4.0 Quality Parameter Report
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Here user can view all the quality parameter details which generate from "Quality Parameter
Report" feature. This report can be accessed by applying product category. Using this report user
can get the summary of quality parameter which are linked with each product category. (Figure
A.5)

Referenced table in Database

1. Product table
2. Product Category table
3. Quality Parameter table

Filters

Product Category Dropdown

Quality Parameter Report

Access granted for following users

e Admin
e  Production Manager
e Shift Manager

4.1 Quality Parameter Details Report view
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Quality Parameter Report — O X

QUALITY PARAMETER DETAILS
Product Category | Cakes v ‘
okey 150 3 a8 As expected

Figure Error! No text of specified style in document..5: Quality Parameter Details Report view
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Appendix B

Logic to control user access features (in .cshtml view) after logged in to the system
(Figure B.1)
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m-toggle” data-toggle="dropdosn”™ href="a"

clags="dropdown - menu™ role=" "
Epiml . Actdonl Dok =D
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1oe iF (Usar IsInRolaf~Shift
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tal . ActionLink{ .
Britml ActionLink{ (uality F
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;xrl.mrinnuukl’ D Lsdor
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Figure B.1: Control User access
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Generate systematic email code in controller class (Figure B.2)

SerdEmail( e, Com_prd_name, €om_Descrip,

Com_prd_name + **. , ** + com_pescrip + *
iLine

Figure B.2: Generate email

Password Encryption by using MD5 (Figure B.3)

GetMDS( str)

nid5 DSCrypl reviceProvi
[] fromData E'f ing.UTFE . Gatiyt
md5 . Computedash(frombata);

. targetData.Leagth; i++)
bytedstring += targetDatall].ToStrimg("=x2%);

H

return byte2String;

Figure Error! No text of specified style in document..3: MD5 Password Encryption

Generate Report code in controller class (Figure B.4)

Figure B.4: Generate Report
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Appendix C

User Manual
System workflows are mentioned below. Please refer (Figure C.1 to C.53).

Login Screen (Figure C.1)

- /7]
Biscuit Quality Assuarance System

Login

User Name

User Password

Register

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..1: Login Screen

Admin — Welcome Screen (Figure C.2)

Biscuit Quality Assuarance System

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..2: Welcome Screen - Admin
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Production Manager - Welcome Screen (Figure C.3)

Biscuit Quality Assuarance System

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..3: Welcome Screen - PM

Production Manager — Production Planning Activities Screen (Figure C.4)

Production Planing ~

Products
Product Plans

=== Jit Quality Assuarance System

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..4: Production Planning Activities - PM

Production Manager — Reports Screen (Figure C.5)

Decisions Report
Product Plan Report
Quality Checker Report
Quality Parameter Report

y Assuarance System

Biscul

© 2021 - Biscuits Quality Assuarance System.

Figure Error! No text of specified style in document.C.5: Report Screen - PM
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Shift Manager - Welcome Screen (Figure C.6)

#®

o

Biscuit Quality Assuarance System

= My Tasks

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..6: Welcome Screen - SM

Shift Manager - Home Screen (Figure C.7)

L

Quality Checker Home

Quality Checker Quality Checker First Quality Checker Last

D

Qcoo1

QCo02

QCo03

QcCoo4

Name Name
Sampath Nishan
Kamal Nishantha
Nimal Jagath
Nalin Perera

© 2021 - Biscuits Quality Assuarance System.

Quality Checker Product

NIC

102563155V

102563154V

254875633V

524563211V

Code

PRD002

PRD004

PRDOO1

PRDO001

Shift Manager
D

SH0O01

SH002

SH0O01

SHO002

QC User
Nafie =+ New Quality Checker
~  aag
@ B8
- @ a
~ Eag

Figure CError! No text of specified style in document..7: Home Screen - SM
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Shift Manager — Production Planning activities Screen (Figure C.8)

Production Planing ~

Products
Product Plans
Product Categories

=roedit Quality Assuarance System

= My Tasks

© 2021 - Biscuits Quality Assuarance System

Figure CError! No text of specified style in document..8: Production Planning Activities - SM

Shift Manager — Actions Screen (Figure C.9)

f Actions ~ O

Biscuit Quality Assuarance System

= My Tasks

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..9: Actions Screen - SM

Shift Manager — Reports Screen (Figure C.10)

Decisions Report
Product Plan Report
Quality Checker Report

Biscuit Quality .~czzzrance System

= My Tasks

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..10: Report Screen - SM
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Shift Manager — Assigned Tasks Screen (Figure C.11)

f O

My Pending Tasks

Product Name ~Quality Checker First  Shift First it Descripti int Date
Name Name Status
Cream Cracker Sampath Sam Walter level issue_Update 6/1/2021 12:00:00 Inprogress
AM
Cream Cracker Sampath sam Test 6/19/2021 42000  Open
PM
Cream Cracker Sampath sam Walter level issue - Email test 6/20/2021 12:05:00  Open
AM
Cream Cracker ~Sampath Sam Walter level issue - Email test2 6/20/2021 12:05:00  Open
AM
Wafas Sampath sam Walter level issue-Email test2 6/20/2021 1:12:00  Open
AM
Cream Cracker ~Sampath Sam Walter level issue-Email test2-qc name 6/20/2021 1:27:00 Open
test AM
Wafas Sampath Sam Walter level issue-Email test2 sender 6/20/2021 1:34:00  Open
name test AM
Cream Cracker ~Sampath sam Walter level issue-Email test2 sender 6/20/2021 1:36:00  Open
name test2 AM
Maari Nimal sam Moisture Issue_new 8/31/2021 406:00  Open
PM
Chocolate Nimal Sam Walter level issue22 8/31/2021 413:00  Open
biscuit PM
Waras Nalin sam Walter level issue-Email test2 8/31/2021 41400  Open
PM
Cream Cracker Nimal Sam Walter level issue2 9/3/2021 1:04:00 Open
AM

Figure CError! No text of specified style in document..11: Assigned Task Screen - SM

Quality Checker — Welcome Screen (Figure C.12)

f (O]

Biscuit Quality Assuarance System

= My Complaints

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..12: Welcome Screen - QC
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Quality Checker — Production Planning Screen (Figure C.13)

il Production Planing ~ O

Biscuit Quality Assuarance System

= My Complaints

© 2021 - Biscuits Quality Assuarance System.

Figure Error! No text of specified style in document.C.13: Production Planning Screen - QC

Quality Checker - Actions Screen (Figure C.14)

A Actions ~ O

Biscuit Quality Assuarance System

= My Complaints

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..14: Actions Screen - QC
Quality Checker — Reports Screen (Figure C.15)
Reports ~

Decisions Report
Product Plan Report

Biscuit Quality Assuarance System

= My Complaints

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..15: Report Screen - QC
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Quality Checker — Home Screen (Figure C.16)

f

Quality Checker Home

Quality Checker  Quality Checker First Quality Checker Last Quality Checker Product Shift Manager  QC User 5

D Name Name NiC Code D Name
QCo01 Sampath Nishan 102563155V PRDO002 SHO001 userd

Qcoo02 Kamal Nishantha 102563154V PRDO004 SH002

QCoo03 Nimal Jagath 254875633V PRDOO01 SHO001 qc

QCoo04 Nalin Perera 524563211V PRDO001 SHO002 userqc

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..16: Home Screen - QC
Quality Checker — Tasks Screen (Figure C.17)

) v}

My Complaints

Product Complaint Description Quality Checker First Shift Manager First C int Date C
Name Name Name Status
Cream Walter level issue_Update Sampath Sam 6/1/2021 12:00:00 Inprogress
Cracker AM
Cream Moisture Issueupdate Sampath Sam 6/13/2021 2:04:00 Completed
Cracker AM
Cream Walter level issue2 Sampath Sam 6/15/2021 1:34:00 Completed
Cracker PM
Cream Test Sampath Sam 6/19/2021 4:20:00 Open
Cracker PM
Wafas Walter level issue new Sampath Jhone 6/19/2021 11:20:00 Open
PM
Waras Walter level issue new2 Sampath Sam 6/19/2021 11:23:00 Completed
PM
Cream Walter level issue - Email test Sampath Sam 6/20/2021 12:05:00  Open
Cracker AM
Cream Walter level issue - Email test2 Sampath Sam 6/20/2021 12:05:00  Open
Cracker AM
Cream Walter level issue-Email test Sampath Jhone 6/20/2021 12:28:00  Open
Cracker AM
Cream Walter level issue- Custom mail Sampath Jhone 6/20/2021 12:35:00  Open
Cracker AM
Maari Walter level issue-Email test2 Sampath Jhone 6/20/2021 1:05:00 Open
AM
Wafas Walter level issue-Email test2 Sampath Sam 6/20/2021 1:12:00 Open
AM

Figure CError! No text of specified style in document..17: Logged Complaints by QC
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Product — Home Screen (Figure C.18)
L

Product Home

Product Name Category Name Shift Manager ID
Cream Cracker Biscuits SHOO1 n
Wafas Biscuits SH002 n
Maari Biscuits SHO01 n
Chocolate biscuit Biscuits SH002 n

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..18: Home Page - Product

Add Product Screen (Figure C.19)

Create

Product

Product Code |

Product Name ‘
Product Category name ‘ Low sugar v|
Shift Manager ID ‘ Jhone v

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..19: Add Product Page
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Edit Product Screen (Figure C.20)

Details
Product

Category Description  Low sugar

Shift Manager FirstN...  Jhone
Product Name  Cream Cracker

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..20: Edit Product Page

View Product Screen (Figure C.21)

Details
Product

Category Description  Low sugar
Shift Manager FirstN...  Jhone
Product Name  Cream Cracker

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..21: View Details of Product Page
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Delete Product Screen (Figure C.22)

f

Are you sure you want to delete this?
Product

Category Description  Low sugar

Shift Manager FirstN...  Jhone
Product Name  Cream Cracker

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..22: Delete Product Page

Product Plan - Home Screen (Figure C.23)

f (0]

Product Home

Product Name Category Name Shift Manager ID b New Product
Cream Cracker Biscuits SHOO1 n
Wafas Biscuits SH002 n
Maari Biscuits SHO01 n
Chocolate biscuit Biscuits SH002 n

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..23: Product Plan - Home Screen
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Add Product Plan Screen (Figure C.24)

Create
Product Plan

Product Plan ID

Product Code [ Cream Cracker »:

Product Date

Product Expected Qty

Product Qty

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..24: Add Product Plan Screen

Edit Product Plan Screen (Figure C.25)
A O

Details
Product

Category Description  Low sugar

Shift Manager FirstN...  Jhone
Product Name Cream Cracker

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..25: Edit Details of Product Plan Screen
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View Product Plan Screen (Figure C.26)

)

Details

Product

Category Description  Low sugar
Shift Manager FirstN...  Jhone
Product Name  Cream Cracker

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..26: View Details of Product Plan Screen

Delete Product Plan Screen (Figure C.27)

# O

Are you sure you want to delete this?
Product

Category Description ~ Low sugar

shift Manager First N...  Jhone
Product Name  Cream Cracker

® 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..27: Delete Product Plan Screen
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Product Category - Home Screen (Figure C.28)

Home
Product Category

Category Description = New Category
s Ea B

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..28: Product Category - Home Screen

Add Product Category Screen (Figure C.29)

Create
Category

Category Name

Category Description

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..29: Add Product Category Screen
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Edit Product Category Screen (Figure C.30)

Edit

Category

Category Description ‘ Low sugar

Save

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..30: Edit Product Category Screen

View Product Category Screen (Figure C.31)

Details
Category

Category Description  Low sugar

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..31: View Product Category Screen
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Delete Product Category Screen (Figure C.32)

]

Are you sure you want to delete this?
Category

Category Description  Low sugar

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..32: Delete Product Category Screen

Quality Parameter - Home Screen (Figure C.33)

f O

Quality Parameter Home

Product Name Weight (g) Water Level 1 (ml) Water Level 2 (ml) Taste Moisture P -
ew Qual arameter

Cream Cracker 10 5 5 Average Expected n

Cream Cracker 200 70 5 Good Not meet n

Chocolate biscuit 5 1 2 Good 2% n

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..33: Quality Parameter - Home Screen
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Add Quality Parameter Screen (Figure C.34)

L)

Create
Quality Parameter

Quality Parameter Code

Weight (g)

Water Level 1 (mi)

Water Level 2 (mi)

Taste

Moisture

Product Code Cream Cracker v

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..34: Add Quality Parameter Screen

Edit Quality Parameter Screen (Figure C.35)

Edit

Quality Parameter

Weight (g) 110

Water Level 1 (ml) 5

Water Level 2 (mi) 5

Taste Average

Moisture Expected

Product Code Cream Cracker v

Save

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..35: Edit Quality Parameter Screen
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View Quality Parameter Screen (Figure C.36)

L]

Details

Quality Parameter

Product Name Cream Cracker
Weight (g) 110
Water Level 1 (ml) 5
Water Level 2 (ml) 5
Taste Average
Moisture  Expected

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..36: View Quality Parameter Screen

Delete Quality Parameter Screen (Figure C.37)

f

Are you sure you want to delete this?
Quality_Parameter

Product Name  Cream Cracker
Weight (g) 110
Water Level 1 (ml) 5
Water Level 2 (ml) 5
Taste Average
Moisture  Expected

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..37: Delete Quality Parameter Screen
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Decision — Home Screen (Figure C.38)

#

Decisions Home

Descision Description Descision Date shift [1-J intID  Decision Status o
=+ New Decision
Increase the heat 6/19/2021 11:15:59 PM SHO04 COM002 Completed n

Seems like added water is greater than the expected 6/1/2021 12:00:00 AM SH001 COMO001 Open
Size is not in expected level 6/1/2021 12:00:00 AM SHO001 COMO001 Open
Increase the heat 6/13/2021 2:06:00 AM SHO001 COMO001 Open
Increase the heat new2 6/19/2021 11:24:38 PM SH004 COMO006 Completed
Seems like added water is greater than the expected 6/19/2021 11:34:22 PM SH004 COMO002 Completed
Increase the heat 6/21/2021 2:22:25 AM SH004 COMO003 Inprogress

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..38: Decision — Home Screen

Add Decision Screen (Figure C.39)

L

Create

Decision

Descision ID \

Descision Description \

Descision Date \
Shift Manager ID Jhone v
Complaint ID Walter level issue_Update v|
Decision Status Open V\

Create

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..39: Add Decision Screen
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Edit Decision Screen (Figure C.40)

L

Edit

Decision

Descision Description Increase the heat ‘
Descision Date | 06/19/2021 11:15 PM |

Shift Manager D Sam v
Complaint ID Moisture Issueupdate vl
Decision Status Completed v/

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..40: Edit Decision Screen

View Decision Screen (Figure C.41)

f (V]

Details

Decision

Descision Description  Increase the heat
Descision Date  6/19/2021 11:15:59 PM
Shift Manager ID  SHO04
ComplaintID  COMO002
Decision Status  Completed

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..41: View Decision Screen
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Delete Decision Screen (Figure C.42)

L

Are you sure you want to delete this?
Decision

Descision Description  Increase the heat
Descision Date  6/19/2021 11:15:59 PM
Shift Manager ID  SH004
ComplaintID COMO002
Decision Status  Completed

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..42: Delete Decision Screen

Complaints — Home Screen (Figure C.43)

ft (0}
Home
Complaints
Product Name Complaint Description Quality Checker First  Shift First  ComplaintDate ¢ i + N
Name Name Status New Complaint
Cream Cracker Walter level issue_Update Sampath Sam 6/1/2021 12:00:00  Inprogress n
AM
Cream Cracker Moisture Issueupdate Sampath sam 6/13/2021 2:04:00  Completed n
AM
Cream Cracker  Walter level issue2 Sampath sam 6/15/2021 1:34:00  Completed n
PM

Cream Cracker Test Sampath sam 6/19/2021 4:20:00  Open n
PM

Wafas Walter level issue new sampath Jhone 6/19/2021 11:20:00  Open n
PM =

Wafas Walter level issue new2 Sampath Sam 6/19/2021 11:23:00  Completed n
PM

Cream Cracker  Walter level issue - Email test Sampath Sam 6/20/2021 12:05:00  Open n
AM

Cream Cracker  Walter level issue - Email test2 Sampath Sam 6/20/2021 12:05:00  Open n
AM

Cream Cracker  Walter level issue-Email test Sampath Jhone 6/20/2021 12:28:00  Open n
AM

Cream Cracker Walter level issue- Custom mail Sampath Jhone 6/20/2021 12:35:00  Open

a O
AM

Figure CError! No text of specified style in document..43: Complaints — Home Screen
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Add Complaint Screen (Figure C.44)

f

Create

Complaint

ComplaintiD ‘

Complaint Description |

Complaint Date ‘
Quality Checker D Sampath v
Shift ManagerID  Jhone v

| |

Ccmplaint Status Open v|
Product Code |

| Cream Cracker v|

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..44: Add Complaint Screen
Edit Complaint Screen (Figure C.45)

f O

Edit

Complaint

Product Code

Complaint Description

Complaint Date

Quality Checker ID

Shift Manager ID

Complaint Status.

Cream Cracker

Walter level issue_Update

| 06/01/2021 12:00 AM

| sampath

Sam

| Inprogress

Save

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..45: Edit Complaint Screen
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f

Details

Complaint

Product Name

Complaint Description
Quality Checker First ...
Shift Manager First N...

Complaint Date
Complaint Status

View Complaint Screen (Figure C.46)

Cream Cracker

Walter level issue_Update
Sampath

Sam

6/1/2021 12:00:00 AM
Inprogress

Quality Assurance Automation System for a biscuit manufacturing company

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..46: View Complaint Screen

Delete Complaint Screen (Figure C.47)

f

Are you sure you want to delete this?
Complaint

Product Name  Cream Cracker
Complaint Description  Walter level issue_Update
Quality Checker First...  Sampath
Shift Manager FirstN... ~ Sam
Complaint Date  6/1/2021 12:00:00 AM

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..47: Delete Complaint Screen
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User Registration - Home Screen (Figure C.48)

L

User Home

User Role User Name First Last Email Contact Password Created Date +

Type Name  Name Number New User

Admin user1 contactchandimal@gmail.com 24c9e15e52afc47c225b757e7bee1f9d  6/16/2021 n
12:17:00 AM

Production user2 contactchandimal@gmail.com 7€58d63b60197ceb55a1c487989a3720 n

Manager

Shift Manager user3 contactchandimal@gmail.com 92877af70a45fd6a2ed71e81e1236b78 n

Quality userd contactchandimal@gmail.com 3102ebe3d7929b091e3d8ccide2f3bcs n

Checker

Admin DemoAdmin contactchandimal@gmail.com 8e165deeb688949082124ddde 143611 n

Quality qc contactchandimal@gmail.com 9300c96aaec324987eascabe13a02eda  6/22/2021 n

Checker 2:08:00 AM

Quality userge contactchandimal@gmail.com a0b2ac1595c6507alf31e6abbe1d794f  6/22/2021 n

Checker 2:43.00Av

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..48: User Registration - Home Screen

Add User Screen (Figure C.49)

L

Create
User

Employee ID

User Name

First Name

Last Name

Email

Contact Number

UserRoleld  Admin )|

Password

Created Date

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..49: Add User Screen
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Edit User Screen (Figure C.50)

f (O]

Edit

User

User Name ‘ usert ‘

]

FirstName |
LastName ‘
Email contactchandimal@gmail.com ‘

Contact Number ‘ ‘
UserRolelD  Admin v

Password | 24c9eiSe52afcd7c225b757eTbeetfod |

Created Date  06/16/202112:17 AM |

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..50: Edit User Screen

View User Screen (Figure C.51)

f (0]

Details
User

User Role Type  Admin
User Name  user1
First Name
Last Name
Email contactchandimal@gmail.com
Contact Number
Password  24c%e15e52afc47¢225b757e7bee1fod
Created Date  6/16/2021 12:17:00 AM

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..51: View User Screen
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Delete User Screen (Figure C.52)

Are you sure you want to delete this?
User

User Role Type  Admin

User Name  usert

First Name

Last Name

Email  contactchandimal@gmail.com
Contact Number
Password  24c9e15e52afc47c225b757e7beelfod
Created Date  6/16/2021 12:17:00 AM

© 2021 - Biscuits Quality Assuarance System.

Figure CError! No text of specified style in document..52: Delete User Screen

Systematic Email for the “Shift Manager” (Figure C.53)

New complaint added by Sampath for the product Cream Cracker = nboxx T 8 B
com Fri, 3 Sept, 01:12 (11 days ago)  ¥¢

Hi Sam, There is new issue found on Cream Cracker. Issue is describe bellow, Walter level issue_Update2. Please put your attention on this. Thanks & Regards Sam

il.com Fri, 3 Sept, 01:29 (11 days ago) Y
Hi Sam, There is new issue found on ‘Cream Cracker' Issue is describe bellow, 'Moisture Issue2. Please put your attention on this. Thanks & Regards, Sampath

. Fri,3Sept, 01:34 (11 daysago) Y¢ €

tome »

Hi Sam,

There is new issue found on ‘Cream Cracker’ Issue is describe bellow, 'Walter level issue2. Please put your attention on this.
Thanks & Regards,

Sampath
(Quality Checker)

“ Reply ~ Forward

Figure CError! No text of specified style in document..53: Systematic Email for the “Shift Manager”
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