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ABSTRACT

In an organization or company that has many branches or workplaces, has
employees or workers who work for a period or must use attendances to calculate
wages for employees: They often encounter the problem about having a huge of
attendances which increase according to the number of employees and branches. It is
difficult to track whether each employee works on time or attendance has recorded
with the truth. All of the above leads to Time Attendance Management Systems.

Time Attendance Management Systems or TAMS is designed by microservices
and RESTful APl concept, implementing by python, using MongoDB as database, using
web application as user interface and connects to a fingerprint-scanners which are
installed in the workplace to answer the requirements of system usage. When
employees come to work and record an attendance through using fingerprint-scanner,
systems will store an attendance in database automatically. User can use web
application to view and manage a personal data or attendances. The research
objective is to design and develop the system to replace the old one, to increase the

performance of systems and upgrade scalability

Keywords: Microservices architecture, Restful API, Fingerprint-scanner
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Tnemsa



2.1.3 anUnenssu REST
an1Umenssu Representational State Transfer (REST) L‘f]ug“lJLL'UU
an¥nanssurensfusildusslomiannaluladiiuivsinreaioldlunsadraSuesia
Juiwesiafiaenndesiusuuuuaniinenssy REST 13091 RESTRUl Web services filinng
vheusufuszrinssuureniumesuudumesidn saudenseygalissuuiiosvenis
WnduaznisdanismsnensveaiulagnislinesuuasyanisdindunisilaiAvaniug i
muualiaemiin
JomvuavesnaautAinvandnanssy
1. YsednSamlunisidneu
2. danuanunsalunisusvrenelavinliaiuisasessvesausenay
NN
3. AuiSeudeveduneslaiimileuiu
4. anuan1solun1susuUa sudulsenauli eneuauedAl
FoensTiiuasuulas LLﬂummxﬁLLanaLﬂ%’uﬁ’muagj
5. TNBNiUN1S AN IEINee IR UsENBUNIL Service agents
6. fesenislengreluduvediusinsunaz oy
7. anudeiielunisdumueudumanlussuy
YanansdaUnenssy
1. Wuaendnenssulaaieus - 135vnes leateudliifludh e
msdnivdeya @svnesiivihifunsnensuslisndudesdaniusdidonld
2. ldvAvanurvesnisieanssenindlaatousiudsniaes
3. lAaleudanu s uLATYRININBUALBIINES WIS LA way nIs
MIUAUDIEABINVIUAR I LT uwAYS ol Lﬁaﬂaqﬁ'ulm‘lﬁlﬂaLaum“léf%“U%’mﬂaLm
4. lnateudlinsuinmdsdearsiudsinesnarmiodsinesass
5. (Ansalddnla) WsWinesau150ve1813 aUSURAINITVNUVDY
laatewddhaslnenisleusiaiufinnisle
6. fosfnvadume s dunvuiintufefugiulunsesnuuy

szuv RESTful Tn 9 Falumsanmnududeulisruunazuenandnenssuvesudassyuuls

REST tJunszuruntsnsaandnenssu us RESTul 1un1sldnsosatis
anUnenssy dununeaiudn REST lufluinsgruduvesdanes e RESTRul duidunisld

Uselewinninaluladdu 9 wu HTTP, URI, JSON wae XML thies



2.1.3 RESTful API
RESTful APl 1d udun1sAamesenitweund Lﬂﬁﬁ’uﬁ"h’fgmwu
andmenssu REST @4 REST dulaifumsgruduvesiaes usidunsldusslovdann
waluladdu q Wenshnsefeassenialaatoudfudsrinesinglifuanusnsindeiite
aneududeu Taen1siden RESTFUL AP Iifusnfudeadulumudermuauasdosinues
REST 8nee
RESTful API fiu HTTP method
HTTP 1§ fmunyadided ssuenviinvesnanseyiriagnsevindy
nine1nslaglun1sisedlald HTTP method Tun1sdeate (Request) Tunisdmnisdeualu
n3wensHaE
1. GET {Wwdsnisdmsunisdeswedoyaainnswenns
2. POST Wunisdmiunisadedoyalmailunineins
3. PUT WuSBmsdmiunsiasundastoyafieglunineinseguda
4. DELETE Jusmsdmiunisaudeyalunswenns
N13504999 (Request) Anlaataud lUgudsWiies 1 @sWinesazinisnaunduni1sieee
(Response) LauaLﬁa”l,ﬁlﬂaLawﬁﬁiﬂmﬁmsumfuﬁwﬁam%alﬂ Frladdgaduiludslddnsa
Tawn1sé1adeanstaaniug HTTP Fadusiauinsgiuiivsvenaniuenisdesvoiildiu
Toeviily Tneswaanue HTTP ulseaniumingail
IR Success - TWa 2xx
- 200 OK Juanmsguvesnismeundunisdesve HTTP fivianeady
Fn15¥e9ue (GET, PUT, POST, DELETE) Hudisa
- 201 Create Jumsmeundunisieswadmiunisasiadayaln
99 Client Error - S%d dxx
- 400 Bad Request Usuana@swiaesliitnlanissesve
- 404 Not Found Usuenimswensiisewenntuliidnddnuneud
VA Server Error - 5%@ 5xx
- 500 Internal Server Error Usganiin1s3esvegnaes wiladsiines
wawgnsalldiauszasdlunstiuinisnana wagldanunsalauinsle

luudagmnnvessiaaniue HTTP dudsiafivainvaie uagideen

e sangldnunuusenaenn1siTeunsauLse
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AFN1saiiun1sIve

sreuaniaatuidunenuisaiussuunsdanistuiinnainiag - seneu
(Time Attendance Management Systerns) §9UnT9gna1894 NS INVBITEUY TURBUNNS
ALEUIY MSIAUTIVTIN TATIEVANUABINT DENRUUTEUY WaLNISYINIIUTEISZUY
3.1 AMWSINVDITLUU
TFUUNSIANSTUANIAINTTILN - eenaugneentuulagldaadnenssy
Tulmsiwesia (Microservice Architecture) §3u3n13 (Service) o4 9 aggnuuteaniludiu 9
G?QwaazlmiﬂsLszja‘ﬁagﬂﬁ“@umﬁwmwﬂwmu (Python) Taeld Flask-Restplus fitfudau
Y1898 Flask framework lunsiauniietrsludeenisadrduduiuie Undindudiine
© wazdazaIn 30IN15911 APl document Bneag
AunsAaaaniug 191U (User Interface) § 9nvidenld Bootstrap uay
Vuejs Tumswaiuiuweunaiadu I(ﬂEJL’dJ‘ULLE]‘W%Lﬂ%uﬁ?uuﬁ&&:ﬂ%\ﬂwﬂuizﬁu Feumazseau
NS lgulauananaiy ﬁqéfaqﬁmiaa%aL%’ﬂiﬁ’ﬁﬁ"aL‘ﬁﬂ%muléw’a&hqgﬂﬁaa loediszay

[y

seaurldamumly (Employee) anunsagdeyadiudivesnuienay

Y

(%
Ly Y . o

uiinavesauedlalyiiu sedundnauleyaraausagdeya
seoundnudigyana (HR) amnsaisengdoayani 9 1eanineu
fiosnisuazanuisaiin uily Jansdeyadausivemiinau sudannsdanisaniuiise
syAugauAsEUY (Administrator) anansadnnisdeyavesieiastuiin
aeiilelugiudeyals
Tuduvesgudeyaveslulasiwosiar q §39614 MongoDB Mdugudeya
Usztam NoSQL Tumi%’ml,ﬁuiaylaﬁ”wm
3.2 SumunsATue
1. NUTUTIWANNABINSLaUNELATY
 ARTginNAeINTs uarasurnuAnTIvEealinsiug ey
- VRBRUNTRAUNATIY
 denwaluladiiegldlulasee
 Anwvhdeuarguuuusing 4 veamalladildlunisimulasey
. 99NKUUIATIAsIVRITTUUNTIANISTUAINLIaINSIdN — PBNIU

- iuszuy nadeukazuuusanisvihaulignees wasliussdnsam

Q0 LSS ONG L T BN G0 N

. ayduavdaviienansesunglasiainuasnssuIun1sinauredlasey
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< v
3.3 NISLNUTIVTIUANIUADINIG

MR laiuTIuTAMuReINIsNNTAREsE I TnAnLes

Y

fuszaunsaflumsinsgitasiannssuumsdanistuiinnanisdh - senau auifn
Wuaautfvesiuneundindui
1. dnsauanstufinnainisd - esnauveaniinaudideanisle
2. anunsasudeyatiufinnanainiadestiufinansdifienniadesiidaldo
ntuiinlugudeyaldlaggnlui@
3. aunsaisengdeyaduyanave siinnuiidesnisangudeyald
4. ansonsendeyaiiteriiumiinemilussgrudoyald
5. anunsaudladeyasing g vesndnauiideanisls
6. annsnsudeyade uwana saUszaw waraneihieveswinauann
sudeyameluedostuiinaetaslefidosnis suiviilugudeyald
7. amnsadenisiiedestuiinaneiiaflesaifiuansihilovesminusnduiin
fgudeyald
8. annsaulloudeyade uwana swaUsyd uarapindevemiinaniluss
idostufinansiiaiefidesnislé
9. anansaad el Ildnuduteunainduaindeyainsenneuaineidou
wiinnulaednluda
10. &nsauanstaYasiig 9 veupdesiuiinarefiilefidesnisly
11. mmiaLﬁ'mLﬂ‘%aaﬂ’uﬁﬂmaﬁaﬁalﬂé’qgmsﬁa:galé’
12. aunsaudludeyaiaiestufinasiiiefidesnsls
13. idetuiinansiiafledivanendu Fuenognmaniudivhouse 1 (g
91A13 Meseanvn) wiinnuannsaasaldifesiiwinauhauegvintu
14. fl¥nuannsa Login Wil iuneundindudeldonu (User) dufl 3 sedy
Feaglfanusruuildunnsnaiu il
14.1) winawinly - aunsafengloyatuiinuavesiaodls
14.2) winuseyana - asnsalsengleyatuiniaivesntngiu
B 7 seamsls awnsnBenquazdnmsdeyaniinauuasdoyavesanuiifreansld
14.3) winnugaua - ansadanisteyaveaedosiufinasiadeld
15. fpafiutudin Log msvendlugniisniu
16. ansaL3eng Log M3vhnuressuuiiiensnasuteianain uastily

widgmla
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3.4 nseenuuululasiwasia (Microservices)
MNTNUTIVTRUAENTIATIREANNADINTS HInvhldesnuuusyuunig
Janstuiinnanmsidh - esnaumuanntnenssulilaswesia foil
3.4.1 llaswesiansdanisteyarldau (User)
dvesteyadlinududuiiiteidulunsdansdeyaveminay
Usgnaudhe msuamdeyaniinnu msiiudeyawinandusl msudludeyantneu nisau
foyawiinaw Tnedoyaveswinamifuazgnanifivlugudeya
3.4.2 lulasiwesdantsdamsgldanuluniesgunsal (intermal-user)
duveenisdanisfldavluied sagunsaliilidmsunisfnsdaiy
gunsalidastiufinmeiiafiosiudeyarne 4 wasmeiilevesldunelugunsel (internal
device user) sanuitethluuansraviaiivlugrudeyadrsuengunsal W@eudeyaniinau
Tuuugunsaiitwiinautuseddan
3.4.3 lulasweian1sdnmistudinianiugiudeya (Attendance)
dauvestuiinnanlugudeyaduduifilidmiunisiadeyatuiin
warwemdnaueenngudeyariiethluldiunuidoulafigldnudesnisuazamisn
tuitndeyatufinnandeldsuieyasnnssrutuiinnaaniaiestiufinaisiaie
3.4.4 lulasiwesiansdnmsgunsalinfestiufinarsiiade (Device)
druresnsianisgunsaliaiestiufinarsihileidudiufibusiians
\Fesgunsaliadastuiinarediafiovionun ﬁgqL%"aamﬂﬁuqﬂﬂizﬂﬁizwﬁﬂLmz%’ui”iwﬁ
gunsalilhaueguussuy msudlusisasdentoynvetgunsal nssefunsldaugunsal
swdsnsmeenlituidostuiinansihilode
3.4.5 lulasiwesiansdnnisaniud (Location)
anuiazduiivendmisueaindeatufinaneiafionazaniui
yhawveminew Tnsdwifiliddulumsianistesavesdnuil nnsifuaaud nsuile
Jeyaanuil warnisavaniuil swdsnsiiliiadestufinansiiaftetulifenaveswineud
#adltargunsaiiniasiiu 9
3.4.6 lulpsiwesiaduvesaulszdn (Scheduler)
duilifuduenmussiissuufonindumsenan dufenaifiv

Tusinmanatangunsalmidanisldauiistdeyaduiinnalvesninauuiivly

9

LY

Fudeya wenanddulinisasamialiivgunsallinssiunanssuu wieliladufinnani

ATINULIAI3S
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3.4.7 Wlaswesiadiuvesnisiiu Log vadlusunsu (Logging)
duilifunissiusau Log msvhenmesilsdduludusia o ienns
uAledun (Troubleshooting) dlefinsviauifanaininiu Tnsuwfnvesdiuilnely
flardulunnduiudstoyaunlifuiladutuiin Log vesdui itoifugudnardlunisiiy
Log e
3.4.8 lulAsiwesiaduuenisiny URL
duihdunissusa URL vedlulaswesiase q ienisudlaiym
ol msvhawuiiianarmAety TnswnAavesduieliiladdulunndruiudstoyain

Tafuilardutudin Log vesduil iteilugudnanslumsiiu Log viavun

| |
[ Web browser i Fingerscanners ’
A /WX A = Vi
T R —"\\
/ X ( N
microservice |
User Interface
URL !
A A A A t J
) w
) 4 : v e ) 4 ( _ L 4 - A 4 v
\ \ /' “ e —
microservice microservice microservice microservice microservice | microservice |
S
User Internal-User Device Location Attendance | Scheduler |
it T . t 3 X j v j
YY VYV

microservice

\ . Logging /
< i - e Nl N

< -

A

AN 3.1 ANFIUNITYINIUVBISTLUUNISAIANSUUANLIAINTHUT - DENITU
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User interface
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o [J

HIRVIN1ABSUNET188E1BEATBIMNUNNYAAARINANTIT 3.1 - 1157971 3.14

A5199 3.1 Actor Employee

Actor Employee

ID Al

Parent -

Semantics:
yarafifuninauresasdnsiithszuuilvldn

a15147 3.2 Actor HR

Actor HR

ID A2

Parent Employee

Semantics:
yeeaiidunthamseyaravesesdnsihssuuiluldn

Gl']i’]\i‘ﬁ 3.3 Actor Administrator

Actor Administrator
ID A3

Parent Employee
Semantics:

o < ] Y ¢ el w & %]
yaraiduminaudguaszuuvessansimhssuuilluldau

GI’IS'N‘V; 3.4 Actor Schedule

Actor Schedule
ID Ad
Parent -
Semantics:

FIMVUALANA I TEUUYINIUUSEAN
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A1l 3.5 Login to web application

Use case Login to web application
ID ucCi
Actors Employee

Preconditions:
1. Employee 3onldiiunounaindu

2. Employee dilailgidngszuu

Flow of events:
1. 1wt Login T Employee nsenveglduagsianiu
2. Employee nsanverliassiariuwaznatu Login

3. ssuvasynmInsaeu Uyt

1 2V

3.1 innsidngszuugnaes seuuaglil Employee Wngssuy

Y Y

3.2 ihnnsidngszuuliigndies seuvaasegvii Login waglvinsenlny

Postconditions:

Employee inldeuszuy wiinuuansuantin Personal information

A19199 3.6 View personal information

Use case View personal information
ID VG2
Actors Employee

Preconditions:

Employee (1gssuy

Primary scenario:
= 1 e ¥ ‘:l % 174 1
1. Employee Laanyu User information Auaudrevesrtiniuludiuves Personal
Information

2. SLUULBENUL Personal information (index)

Secondary scenario:
1. Get user from database

2. Get user attendance from database

Postconditions:

va o

‘mﬁwﬁ‘uLLam%’au”aahuéfwaqwﬂmmuasﬂﬁmmwﬁﬂnawaqwﬁﬂmu
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Secondary scenario: Get user from database

58UV User Management dtayadiusiares Employee Tugmiiiu

Postconditions of secondary scenario: Get user from database

vihuwansadayatuiiniiaives Employee

Secondary scenario: Get user attendance from database

58UV Attendance dadayatufiniianves Employee Tugmiiiiu

Postconditions of secondary scenario: View device information

nivkanNateyatuiiniaives Employee

A19519% 3.7 Manage user

Use case Manage user
ID L3
Actors HR

Preconditions:

HR (gszuu

Primary scenario:

1. HR 1danyu Employee Management finaudnerewmdniuludiues User
Information

2. 5¥UULANS Drop down 158 Pop up Tl HR 1den

3. HR 1&8n Manage Employee ﬁag"luﬁ’;‘ﬁa Personal Information

4. sguulienuill User Management

Secondary scenario:
1. Create new user

2. View user information

Postconditions:

vihduuansly + dmsuiiuninauiasdeyadiushvamiinanuiun

Secondary scenario: Create new user

HR nada + Lieiiial¥a

Postconditions of secondary scenario: Create new user

i 3uuans Drop down meluiiveslvinsendeyavesmiinemu
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Secondary scenario: View user

sguulsInmi User Management

Postconditions of secondary scenario: View user

m’hE‘J‘uLLammaSﬁazﬂaﬁauﬁwmwﬁ’m'}u

15199 3.8 View user information

Use case View user information
D uca
Actors HR

Preconditions:
1. HR Whgssuuy

2. HR 38nlgntin User Management

Primary scenario:
1. foavadeyantniauilugs User database
2. uansdagaveeniinauilasuaingrudeyauuminiu

3. afediliiudeyavesminnuidazauiadenualuteyantnmunidesnisle

Secondary scenario:
1. Get user from database
2. Edit user
3. Delete user
4. Enroll fingerprint

5. Clear user fingerprint

Postconditions:

vn;’hLEJ'ULLammasﬁayjamaqwﬁﬂmuﬁwm

Secondary scenario: Get user from database

Jewweveyavesninuunmualgs User database

Postconditions of secondary scenario: Get user from database

58UV User Management atayavaantnauludaamnsanly

Secondary scenario: Edit user

HR Wenninnunaesnsuiledeya

Postconditions of secondary scenario: Edit user

m’hL%‘uLLamwawﬂ%‘mfhwuaqsziaﬂﬁﬂiaﬂ%’aga%aawﬁ’mm
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Secondary scenario: Delete user

o/ d v A 1 o
HR @enninnundesnisauuasidentusuies

Postconditions of secondary scenario: Delete user

v Y

Jayantinaugnauiagisenin User Management ol

Secondary scenario: Enroll fingerprint

HR @anwiinauiideanisiiuaneiile

Postconditions of secondary scenario: Enroll fingerprint

Toyaaneihiieveminyugniivaslugiudeya

Secondary scenario: Clear user fingerprint

HR HonniNUNAaINIsavateiaie

Postconditions of secondary scenario: Clear user fingerprint

angihilevemtinaugnavean

mm‘ﬁ 3.9 Edit user

Use case Edit user
D Ues
Actors HR

Preconditions:
1. HR whgssuu
2. HR 3enlwuti User Management

2V

3. HR @enniinauiaeanisuiledeua

Primary scenario:
1. i Aukanssaduveinisuildeya
2. HR nsendayalniiuazna OK

53 v

2.1 ftuiindeyalmidnsa Senuth User Management Tval

@

2.3 fduiindeualvdliddnsa widvazidufoudananans

Y

Secondary scenario:
1. Update user to database
2. Update user to device
3. Set fingerprint to device

4. Clear fingerprint
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Postconditions:

Teyalvaivesniinaun HR unlvgniuiinlugrudeyauasntiivwansuadoyall

Secondary scenario: Update user to database

58UU User Management wilydayavesntnnulugiudoya

Postconditions of secondary scenario: Update user to database

Joyaninnuluguteyagnuilunazaaaugnisuilalulimdniv

Secondary scenario: Update user to device

52UV Internal-User Management wilvtayavesinnuluaissduiinaneiiafle

Postconditions of secondary scenario: Update user to device

v Y] d' Q. ef Qy = | b2 v =1
Toyantinalueestuiinaeiniiegnuiluwasdsaniugnisudlalulindiiv

Secondary scenario: Set fingerprint to device

HR wWagudeyaanuniveswiney

Postconditions of secondary scenario: Set fingerprint to device

Winaethilsluduasastuinatetndavesaniui

Secondary scenario: Clear fingerprint

HR Wagudeyaan unvasnnaI

Postconditions of secondary scenario: Clear fingerprint

aeihilegnavaniasestuiinateiiiievesanuiiim
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ms‘m‘ﬁ 3.10 Delete user

Use case Delete user
ID Uuceé
Actors HR

Preconditions:
1. HR 1hgssuu
2. HR 13enlgnun User Management

3. HR LA9NNUNIUNABINITAUDDNIINTEUY

Primary scenario:
1. nrhusanIkadueInswiluteys
2. HR Wenduauludunisuiledeya
2.1 fMauntnaudnsa Senuiin User Management Ty

2.3 dnauniinaulidiss nidvazuiafoudaianain

Secondary scenario:
1. Update user to database
2. Update user to device

3. Clear fingerprint

Postconditions:

Joyaveaninnugnaveananszuy

Secondary scenario: Update user to database

58UV User Management unlutayaveminaulugiudeya

Postconditions of secondary scenario: Update user to database

Foyaninnulugnudoyagnuiluwazdsangnisudlaluliminiu

Secondary scenario: Update user to device

58UV Internal-User Management ualudayavasntdnaniluniesduiinaisinile

Postconditions of secondary scenario: Update user to device

Foyantnauluniesiufinaneihiiegnudluwavdsaausnisudlululiminiu

Secondary scenario: Clear fingerprint

avaneiilevesninanuiifensanangiudeyauaziasestuiinateiiiienvun

Postconditions of secondary scenario: Clear fingerprint

a’]EJﬁ’JﬁE)‘U@QWﬁﬂQ’WUQﬂaUE]EJﬂ’iﬂﬂi&,’UU
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5197 3.11 Enroll fingerprint

Use case Enroll fingerprint
D ucr
Actors HR

Preconditions:
1. HR 1hgszuy
2. HR 5enlgnun User Management

a o o v o A
3. HR l@9ANUNIIUNABINITAUAIEUIUD

Primary scenario:
1. i AvwanaduveInsunlutous
2. HR @endu Enroll Tughunisunlateya syuvdsidiluduasesdufinaeinge

Tviseeuaeiilile

Secondary scenario:

Set device enrolling mode

Postconditions:

anefafievemtinrugniiulugudes

Secondary scenario: Set device enrolling mode
5¥UU Internal-User Management dslitasasdufinaneilnseouaisiindevss

WLNIY

Postconditions of secondary scenario: Set device enrolling mode

Joyaaneihilogniiuatlugmuteya
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15797 3.12 Clear user fingerprint

Use case Clear user fingerprint
ID ucs
Actors HR

Preconditions:
1. HR 1hgssuu
2. HR 3onlauin User Management

3. HR 139NNUNIUNADINITAUANE TN YRINTNIUDBNIINTEUY

Primary scenario:
1. ML IVLEARINAAILTRINITHA LY ToYA

2. HR 1ionvu Clear fingerprint Tughunisunluteya

Secondary scenario:
1. Clear user fingerprint from database

2. Clear user fingerprint from device

Postconditions:

ﬁWEJﬁ’)ﬁE)‘U@\‘iWﬁﬂﬁugﬂaU@@ﬂﬂ’]ﬂi&f‘UU

Secondary scenario: Clear user fingerprint from database

5%UU User Management auangiialevesninaiunesnaingiudeya

Postconditions of secondary scenario: Clear user fingerprint from database

angihilsveaniinatugnaueenngIuleya

Secondary scenario: Clear user fingerprint from device

38UV Internal-User Management auanefiiereniinuUanuADaNANLAI B

Juninane e Nanun

Postconditions of secondary scenario: Clear user fingerprint from device

maﬁaﬁamaawﬁmmgﬂauaaﬂmﬂLﬂ%qﬁuﬁﬂmaﬁaﬁaﬁwm
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A1519% 3.13 Create new user

Use case Create new user
D uce
Actors HR

Preconditions:
1. HR 1hgssuu
2. HR 38nlgnun User Management

3. HR W@enUu + Liveliiuwiineu

Primary scenario:
15 wﬁwﬁ‘uLLamwaéaumaaﬂmﬁmﬁaga
2. HR nsendayaninaulvduazna Create new user
2.1 dufiuninanlnddsa Senuthina User Management v

2.2 auunidnaulidnsa ntnazkIwRaudaRanan

Secondary scenario:
1. Add new user to database

2. Add new user to device

Postconditions:

nIusennti User Management Tnsigalusl@

Secondary scenario: Add new user to database

58UV User Management $utiayai HR nsanluduiinlugiudeya

Postconditions of secondary scenario: Add new user to database

deanunstuiinasgudeyaludminiu dduiinlidniagdedeturelie

Secondary scenario: Add new user to device
52UV Internal-User Management $udayafl HR nsanluduiinlugunsaiinies

Juiinaneiiile

Postconditions of secondary scenario: Add new user to device
deanugnistufinasaiesstufinaredfieludmidniv drdufinlidniaazda

Aesunylume




25

A1519% 3.14 View user attendance

Use case View user attendance
D ucCi1o
Actors HR

Preconditions:

HR Wgseuu

Primary scenario:

1. HR &80y u Attendance 7 wauseveant i uludures Attendance
Management

2. sEUULART Drop down %58 Pop up Tuwl HR iden

3. HR \doneudan User Attendance lagdayaveantinaiui HR Aoin1s

¥

4. szuuLARINTLIY User Attendance T HR nsensianiinauiiiegdeya

Y

5. HR n@ Search for attendance

Secondary scenario:

View personal information

Postconditions:

vnihlffruLLaﬂﬁazﬂad’auﬁaLLazﬂizi’afJ’uﬁﬂnmﬁuaasﬁawﬁmmﬁ HR nsan

Secondary scenario: View personal information

SengUeyadufmuarUseiRTuiinaveaniineu

Postconditions of secondary scenario: View personal information

‘mﬁwﬁuLLam%’ayjafﬁ";uﬁa‘uaawﬁﬂmuLLazﬂiﬁﬁﬁuﬁﬂnmﬂuaqwﬁ’ﬂmu
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57471 3.15 Manage location

Use case Manage location
ID UC11
Actors HR

Preconditions:

HR Whgszuu

Primary scenario:

1. HR Lﬁaﬂ‘fju Employee Management ‘*ﬁLLﬂU%WEJ%Wﬁ”}L’?UIuﬁ’Ju‘Um User
Information

2. SEUUUARS Drop down ¥3a Pop up Tuuil HR dendaden

3. HR 1690 Manage Location ﬁag‘luﬁ's%’a Location

4. SYUUBENLN Location

Secondary scenario:
1. Create new location

2. View location

Postconditions:

(%
Y

wi L Iukansly + dmsuiianuiivaziansdeyaan unnmn

Secondary scenario: Create new location

HR nadyl + LiNaLiuan U

Postconditions of secondary scenario: Create new location

‘mﬁﬂL%‘f‘uLLammﬁﬁmqﬁﬁﬁdaﬂﬁmanﬁagamaqamuﬁ

Secondary scenario: View location

SEUULSENUUI Location

Postconditions of secondary scenario: View location

WIULERINa YA NI VAN
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m’a”mﬁ 3.16 Create new location

Use case Create new location
ID uciz
Actors HR

Preconditions:
1. HR Whgseuy
2. HR 3anlywmin Location

3. HR (denuy + ieliinaniud

Primary scenario:
ik ‘ViﬁqL%ULLﬁﬂQNﬂﬁ'ﬁu‘U@ﬂﬂTﬁLﬁlusﬁayja
2. HR ﬂiaﬂﬂagaaﬂﬂumwﬁLLaSﬂm Create new location
2.1 ffivanuiiluddnss Bonmidu Location

2.2 auiuanunlildnsa vimasskdafautaianaa

Secondary scenario:

Add new location to database

Postconditions:

anuilnignindlugiudeyauazisennti Location Tndl

Secondary scenario: Add new location to database

3 [ A v = v
3%UU Location Management suteayaanuii HR nsenlduiinlugudeya

Postconditions of secondary scenario: Add new location to database

deanugnistuiinasgudeyaludmiiniu drduiinlidniavrdimedurelude
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m%”m‘ﬁ 3.17 View location

Use case View location
ID UC13
Actors HR

Preconditions:
1. HR 1hgseuy

2. HR 3unlavin Location

Primary scenario:
1. fovatayaan1uinluda Location database
2. uamdayavesanuinlaisuangudeyavuminiiy

3. afndulifudeyavasanunudavuiaieidionuiludeyaaounidenisla

. Secondary scenario:
1. Get location from database
2. Edit location

3. Delete location

Postconditions:

niIuuandoyaresanIu

Secondary scenario: Get location from database

foavadoyavesanunvianun Ul Location database

Postconditions of secondary scenario: Get location from database

J2UU Location Management ditayavesanunludammienly

Secondary scenario: Edit location

o v

HR Lﬁaﬂamuﬁmﬁmmﬁhsﬁay@

Postconditions of secondary scenario: Edit location

‘miﬂL"J‘uLLamNawﬁ’ldmhwuaw'm"lﬁﬂiaﬂ%’agamaqamuﬁ

Secondary scenario: Delete location

HR \§enanuinneinsaviasiionyusuiavey

Postconditions of secondary scenario: Delete location

Joyaanungnaukazisunvti Location Tl
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A1519% 3.18 Edit location

Use case Edit location
ID ucila
Actors HR

Preconditions:
1. HR 1hgseuy

2. HR 3enlUvt Location

]
} 4

3. HR WHenanunnaeanisuiledeya

Primary scenario:
1. nifnIuuannaduveanisuiludoys
2. HR nsendeyalmiuazna OK
2.1 tuiindeyalvsidnia enni Location lu

2.3 fduiindeyalvilidnisa wilivazudausoudeRanann

Secondary scenario:

Update location to database

Postconditions:

Tayalvivesanuni HR wilvgnUufinlugiudeyauasmiivuanadoyalv

Secondary scenario: Update location to database

¥UU Location Management wilvdayavasminanulugiudeya

Postconditions of secondary scenario: Update location to database

Toyaanunlugmdeyagnunluuazdsaniugnisudlululvniiiv
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mi'Nﬁ 3.19 Delete location

Use case Delete location
ID UcC15s
Actors HR

Preconditions:

1. HR Whgseuy

2. HR 38nlent Location

3. HR LA9NNUNIUNABINISAUDBININNTTUU

Primary scenario:

1. nrIusanIkadueInIswiluteys

2. HR wdentuauludumsuilyteya ieauteyadnui

2.1 davan unansa 1Senuti Location Tud

2.3 favanunlidnga vidvasidafoudaianans

Secondary scenario:

Update location to database

Postconditions:

JoyavesniiniugnaveenaNszuy

Secondary scenario: Update location to database

33UV Location Management unlutayavasminaulugiudeya

Postconditions of secondary scenario: Update location to database

Toyaaouiilugrudeyagnudlunazasaniugnisudloluliminiu
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A5197 3.20 Manage device

Use case Manage device
D uClé
Actors Administrator

Preconditions:

Administrator 1gdsguu

Primary scenario:

1. Administrator Lﬁaﬂﬂm Device Management 1‘7{LLﬂU‘B’WEJ‘Uamﬂ%%Iud’m%&
Device Management

2. s¥UUUART Drop down via Pop up Buils Administrator idendaiden

3. Administrator tdan Manage device

4. SeUULIENYLN Device Management

Secondary scenario:
1. Create new device

2. View device

Postconditions:

[ 2
o

wihAuuansly + dmsuiiingunsaliaziansiayagunsaliavuavianug

Secondary scenario: Create new device

Administrator nadu + LﬁaLﬁuQUﬂiiﬁ

Postconditions of secondary scenario: Create new device

wihukanmtsniiidedinsendeyavesgunsal

Secondary scenario: View device

SEUULSENNUT Device Management

Postconditions of secondary scenario: View device

wiIukansuateyagunsaliviaiun
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A1519% 3.21 Create new device

Use case Create new device
D UcC17
Actors Administrator

Preconditions:
1. Administrator 1gsguy
2. Administrator 38199t Device Management

3. Administrator idenUy + Liteliiugunsal

Primary scenario:
i MﬁﬂﬁmmmwadawmmsLﬁ'm’fayja
2. Administrator ﬂiaﬂsﬁa;&aqﬂﬂimﬂwﬂuasﬂﬂ Create new device
2.1 fuivgunsallmidia Funmiiiu Device Management Tyl

2.2 dndingunsallaidnda wihmavzudusiaudefianain

Secondary scenario:

Add new device to database

Postconditions:

aunsallndigniiulugiudeyauasiienviin Device Management v

Secondary scenario: Add new device to database
5¥UU Device Management sutayagunsalfl Administrator nsenluduiinly

PRI

Postconditions of secondary scenario: Add new device to database

dsannuznistuiinasgudeyaludwminiu drdudfinlddnsavgdsmesunglume
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mi'Nﬁ 3.22 View device

Use case View device
ID ucis
Actors Administrator

Preconditions:
1. Administrator 91gseuy

2. Administrator 13enl4%i1 Device Management

Primary scenario:
1. fosvotouagunsniluds Device database
2. uanstayavesgunsainlisuaingrudeyavuniniiv

3. afndulvifiudeyavetusazaunsalieidenunluteyagunsaiinesnisia

Secondary scenario:.
1. Get device from database
2. Edit device

3. Delete device

Postconditions:

wiIuuanstoyavesgunsnl

Secondary scenario: Get device from database

Sovatoyavesanunviavanludl Device database

Postconditions of secondary scenario: Get device from database

52UV Device Management @1tayavatgunsalludeduimieonty

Secondary scenario: Edit device

e v

Administrator \denaunsalnseinisuiluveya

Postconditions of secondary scenario: Edit device

wihuuanmanifdveredlinsendeyavetgunsal

Secondary scenario: Delete device

Administrator laengunsainfesni1saukazidentusudvey

Postconditions of secondary scenario: Delete device

Toyagunsaignauwazisenyi Device Management vl
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A1519% 3.23 Edit device

Use case Edit device
ID UcC19
Actors Administrator

Preconditions:
1. Administrator t¥gsyuu
2. Administrator 138nl4%1i1 Device Management

3. Administrator dengunsaifidesnisuilutaya

Primary scenario:
1. MULIVLARINAFILTRIN TN Y TBYa
2. Administrator nsandayalvduazna OK
2.1 frudindeyalviaidnsa Senuiin Device vl

2.3 frudindeyalvuilidnsa nivivazudaudoudeiinnain

Secondary scenario:

Update device to database

Postconditions:

Toyalmivesgunsaiil HR wilvgniuiinlugrudeyauasmiiiuwanssadeyalvl

Secondary scenario: Update device to database

3¥UU Device Management unlutayavaminanulugiudeya

Postconditions of secondary scenario: Update device to database

foyagunsallugrudeyagnuiluwazaaaugnsudlaluliminiu
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W\iw‘ﬁ 3.24 Delete device

Use case Delete device
ID UC20
Actors Administrator

Preconditions:
1. Administrator L‘ﬁ’]?jis‘uu
2. Administrator 138nlU91 Device

3. Administrator t@aNNUNUNHBINITAUDDNINNTLUU

Primary scenario:
1. wrukanIRadueInsuileteys
2. Administrator tdentsauludiunisuiludeya ileautoyagunsal
2.1 favaunsaldnia 1Senviin Device Tnd

2.3 havgunsallidnsa nihivasudusoudeiianain

Secondary scenario:

Update device to database

Postconditions:

JoyaveaniiniugnaveanaNTEuy

Secondary scenario: Update device to database

3¥UU Device Management wilvtayavesninaulugiuteya

Postconditions of secondary scenario: Update device to database

Toyagunsallugnudeyagnuilunazdsaniuznisudllulindiu
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Subsystem User Management

mi’N‘ﬁ 3.25 Get user from database

Use case Get user from database
D uca1
Actors Employee, HR

Preconditions:

Employee \S8nuin Personal information 138 HR 1S8An11 User Management

Flow of events:
1. @374 Query Julvinsaiutoyaniniuidesnis
2. Jutayanumdeyantinaiuaiu Query

3. detayantnauludedunvedoya

Postconditions:

]
o @ a

Jayantinaungniesvegnastlusgiegnies

mi']\i'ﬁ 3.26 Add new user to database

Use case Add new user to database
ID ucz2
Actors HR

Preconditions:

HR i nInaulnal

Primary scenario:
1. adesandnaulandnaulul
2. uiindeyaninnulviasgiudeya

3. dsannuznisyhnanuluSdunsenladau

Secondary scenario:

Update location to database

Postconditions:

1% £

Jayantinaulmignuiinaddugudeyanseudeaniuznistufindeya

Secondary scenario: Update location to database

HR @aN@DUNLANTINGIY

Postconditions of secondary scenario: Update location to database

svantnanugniialudeyaaniui
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5197 3.27 Update user to database

Use case Update user to database
ID uca3
Actors HR

Preconditions:

HR wWaguwUasdayantinau

Primary scenario:
1. wilv3eaudeyaninamlugiudeya

2. deanugnisidsuwlasteyaluddumsonldam

Secondary scenario:

Update location to database

Postconditions:

} 4 v

Foyantnaulvdgniuiinadlugiudeya wiegnavesnaingiudeya niouds

anugmsiisuuwlasioya

Secondary scenario: Update location to database

HR wWasuwlasanrunvasldau v3e HR augldnu

Postconditions of secondary scenario: Update location to database

sﬁawﬁfﬂmugﬂLLﬁ’lw%aamﬂﬂ‘i’J’agaamuﬁ

AN5197 3.28 Save fingerprint to database

Use case Save fingerprint to database
ID uc24
Actors HR

Preconditions:

HR &lpSesTuinatetaianuihilondnaiuy

Flow of events:
1. se3utoyaaieihile
2. Yuiinanetiileldwayantinalugudeya

3. dvanuznisyiauluddinsenlyau

Postconditions:

Toyaaneihilegniiuludstayantdnanulugmdeya
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15197 3.29 Clear user fingerprint from database

Use case Clear user fingerprint from database
ID uc25
Actors HR

Preconditions:

HR \den Clear fingerprint vasniinauaulaaunil

Flow of events:
i au%’ay’amaﬁaﬁaﬁwmaanmﬂsﬁa:ﬁawﬁmmﬁ HR &8N

2. dsanuznisvinnulddsdrunisenlyau

Postconditions:

Toyaaneinfievivuavesniineuil HR idengnaveeanaingudeya

Subsystem Internal-User Management

GI’I‘J’NV; 3.30 Add new user to device

Use case Add new user to device
D ucze
Actors HR

Preconditions:

HR wnnnaulnduagndnanlmignidenaniun

Flow of events:

(%
LY

1. Yufindeyantinanilvilasgunsalnegluaounivisnun

2. dsannuznisvinauludadrunsenleany

Postconditions:

Foyaninnugniuiinlugunsaliianuaiiegluanunveswiinau
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M54 3.31 Update user to device

Use case Update user to device
ID uca7
Actors HR

Preconditions:

HR WaguwUasdeyantnauuasninanignidenanui

Flow of events:

1. wiluiseaudeyaninaulugunsaiegluanunvianun

Y

2 a'qamuzm'ﬁmﬁsuLuJaﬁa:galﬂé’aﬁauﬁ%aﬂiﬁt’mu

Postconditions:

[%
o

Joyalmiveminnugnidsundadlugunsalnegluaniuivavue

3197 3.32 Set fingerprint to device

Use case Set fingerprint to device
ID uczs
Actors HR

Preconditions:

HR €M@ 1UNVBINUNUY

Flow of events:
1. Sendeyaateiiaileveantniiui HR éreunangiudeya

2. Yuiinaneihileludgunsalnegluanumln

Postconditions:

Toyaaeihiievesminnugnivdeunuadlugunsalegluanuivisvun

Y
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15747 3.33 Set device enrolling mode

Use case Set device enrolling mode
ID €29
Actors HR

Preconditions:

HR dslviasastuiinaieihiloAuihilondinau

Primary scenario:
1. dupsestufinareiiilelegluanugsesuaeiie

2. sa5vanuznisiivateihile

Secondary scenario:

Get fingerprint from device

Postconditions:

ay I v = [
aneihilegnuuiinlugunsal

Secondary scenario: Get fingerprint from device

seuufvloyaneiiilenanaingunsal

Postconditions of secondary scenario: Get fingerprint from device

szuulasutoyaaeiailoarngunsel
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5197 3.34 Get fingerprint from device

Use case Get fingerprint from device
ID Uc3o0
Actors HR

Preconditions:

HR FaliiaSeatufinateisleiuidentinauuaznisiiutuiinateihiledsa

Primary scenario:
1. g9lasestuiinansihiledsaneiiiaveanina1unsfesnns

2. [@aNna8 il Ny uuADINIg

Secondary scenario:

Save fingerprint to database

Postconditions:

zuulasudeyaaneiaiioventnnuiidesnisaingunsal

Secondary scenario: Save fingerprint to database

Tufinaneinfieludeyavesnineulugudeya

Postconditions of secondary scenario: Save fingerprint to database

Foyaaeiafiegniniuludoyaninilusiudeya

An519%1 3.35 Clear user fingerprint from device

Use case Clear user fingerprint from device
ID UC31
Actors HR

Preconditions:

HR den Clear fingerprint vasntinauaulaaunil

Flow of events:

[ ]

1. audeyameihiievinuneenaindeyaninnulugunsaivisnund HR (Heon

2. dsanuznsvinuludsaunsenlyau

Postconditions:

(%

foyaaneihilovimusvemiinaui HR engnaveenaingunsaliisvun




a2

Subsystem Attendance

mswﬁ 3.36 Get user attendance from database

Use case Get user attendance from database
ID Vecy
Actors Employee, HR

Preconditions:

2 4 v CV =1

Employee %38 HR Sendiunfesnisteyatuiiniatlugiudesya

Flow of events:
1. @379 Query Tulvinsafiutoyatuiiniia1nneans
2. MudayaAuMUNinnaInNY Query

3. detoyatuiinanauludidnvedeya

Postconditions:

Toyatufinnaigndindulusgiegnies

miﬂe‘ﬁ 3.37 Add attendance to database

Use case Add attendance to database
D Uuc33
Actors Schedule

Preconditions:

Schedule dlwastufinatangunsalunnulugiudeya

Flow of events:
1. so5uuiiniaanaingunsel
2. @s19savunnnanlvinuuuAngan

3. Wudufinnanludegudeua

Postconditions:

v

Toyatufiniagniufinlugideya
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Subsystem Device Scheduler

m'i'mﬁ 3.38 Set device time

Use case Set device time
ID uc34a
Actors Schedule

Preconditions:

farimuaia1? Schedule gnAsld

Flow of events:
= a 2 o w§ v ¢
1. faanveeszuy indsudumddligunsal

2. dlvigunsalnnin3esnsraimuianeglu1d

Postconditions:

wanvewnaunsalgnasAlinsaiussuy

miﬂﬂ‘ﬁ 3.39 Clear all attendance from device

Use case Clear all attendance from device
ID Uc35s
Actors Schedule

Preconditions:
Schedule dlviRstuiiniaaingunsalunivlugiudeyauasduiiniaaigniuiin

Tugnudeyadiia

Flow of events:
1. avtufinianlugunsalnfeduiineanin

2. dsanuznisauludsdunsenldanu

Postconditions:

Toyatuiingnauaingunsel




aq

Gﬂi’Nﬁ 3.40 Get attendance from device

Use case Get attendance from device
D UC36
Actors Schedule

Preconditions:

(%
o

Scheduler dlviiiudeyatuiiniaanangunsalviauegave

Primary scenario:
1. fumiafestufinaeiiflofldnuey
2. %awaﬁ’uﬁﬂL’.Jmﬁag"lum%aaﬂ’uﬁﬂméjaﬁa
3. devuiinaneiaflenanuaiisauswanlalugalalasiwesia Attendance vite

Juiinasgutoya

Secondary scenario:
1. Add attendance to database

2. Clear all attendance from device

Postconditions:

sruulisudeyatufiniaiaingunsal

Secondary scenario: Add attendance to database

ﬁuﬁﬂ%’auﬂaﬁ’uﬁﬂnmaﬂu Attendance database

Postconditions of secondary scenario: Add attendance to database

Foyaduiiniaigniuiin wardw@anugnistuiinnduludmniGenly

Secondary scenario: Clear all attendance from device

deimdsdntuiinianlugunsalnfsdoyaun

Postconditions of secondary scenario: Clear all attendance from device

gunsalgnanadeyatufiniam
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Subsystem Device Management

m’ﬂdﬁ 3.41 Get device from database

Use case Get device from database
D ucs7
Actors Administrator

Preconditions:

Administrator 138111 Device information

Flow of events:

(d‘y

1. @579 Query ulnnsaiudeyagunsalfinesns
2. giudeyanuymUayagunsainiu Query

3. detayaaunsalludidunvedaua

Postconditions:

14

Toyanunsaifigniesvegnadliagignias

mi'mﬁ 3.42 Use case Add new device to database

Use case Add new device to database
ID UC38
Actors Administrator

Preconditions:

Administrator \ixguUnsallval

Primary scenario:
1. Jufinvayagunsailvdasgrudeya

2. dsannuznisvinaulugadrunsonleany

Secondary scenario:

Update location to database

Postconditions:

ToyagunsallvsignUuiinaslugrudeyanseudianiugnistuiindeya

Secondary scenario: Update location to database

HR denanunlvigunsal

Postconditions of secondary scenario: Update location to database

wudisvavasgunsalgniiuludeyaaniudn
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3199 3.43 Update device to database

Use case Update device to database
ID UC39
Actors Administrator

Preconditions:

Administrator WaguuUasteyagunsal

Primary scenario:
1. wWaguwlastayagunsailugudeya

2. deanugnsivdsuulasteyaludadumsonldom

Secondary scenario:

Update location to database

Postconditions:

} 4

Tayagunsallnigniuiinaslugrudeya viegnavsenaingiudeya nisuds

anuznsiUasuwlasteya

Secondary scenario: Update location to database

Administrator WagukUasaa uivesgunsal w3 Administrator augunsal

Postconditions of secondary scenario: Update location to database

wwvdiseavesgunsalgnunlavseauanteyadniui
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Subsystem Location Management

miﬂ\iﬁ 3.44 Get location from database

Use case Get location from database
ID ucao
Actors HR

Preconditions:

HR Senut Location

Flow of events:
1. @57 Query Yulvinssiutoyaanunfinesnis
2. g1utpyarudoyaan1ufinIy Query

3. detoyaanuiludidunvedoya

Postconditions:

Joyaanunigniowegndsluagregnaes

mi’Nﬁ 3.45 Add new location to database

Use case Add new location to database
ID uca1
Actors HR

Preconditions:

HR iy an Iun by

Flow of events:
1. Gufinteyaaonunlyiasgiudeya

2. dsanuznisvinaulugedrunsenleauy

Postconditions:

Foyaaounilnigniuiinaslugiuteyaneudianugnisiuiindeya
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51971 3.46 Update location to database

Use case Update location to database
ID ucaz
Actors HR

Preconditions:

a v =i
HR 1asuluasveyasniun

Primary scenario:
1. WaruuUasdoyaanuilugiudoya

2. deannuzn1sidsunUasdeyaludidmnsenldau

Secondary scenario:
1. Update user to database
2. Update device to database

Postconditions:

'
14 a

Jasaaniuillnigniuiinaslugiudeya niesgnavesnaingudeya nieuds

anuznsdguLUastoya

Secondary scenario: Update user to database

HR Wasuwlatauesan1uin szuulaguveanunfegluntnaulagdnlulia

Postconditions of secondary scenario: Update user to database

Yoanmnneglutayaninaugniuieusnluds

Secondary scenario: Update device to database

HR Waguwlawevesanui ssuudsuteaniunieglugunsnllaednluds

Postconditions of secondary scenario: Update device to database

dl' d'd' 14 Ls Q‘ (% va
Foanuninegluteyagunsalgniuasudnluli@
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3.5.2 Flowchart
Auneundindutudilsidusig q lun1sdanisdeua dausagilaidu

aunsnesuelameunIn Flowchart lagasaluil
1. WU View personal information

Read user 1D
Query user in ucer
database by useriD

Query attendance by
user id from

Dizplay uzer

h 4

R attendance database
Alert "User does Display There is
nat exist’ attendance agttendance?
Display "Ne
attendance”
N )
> f‘
End

2NN 3.4 fendiu View personal information

2. #MeniYu View user information

Query all userin
database

S el Display all user
et T | s
Dispiay "o user information

gnd

AN 3.5 Handu View user information
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3. #enYu Create new user

{ Start )

¥

Read usser
injormation

Y

Generate user iD

X

Add user
information to
database

Add user D to

location

Updste location
o location
datsbase

Find fingerscannar
in location

k4

Add userio
location

!

hodify user
information

’

Add modified user
to fingerscanner

)

Reload page

End

A1 3.6 Handu Create new user




51

4. #Handu Edit user

Read user
information

Query userin user
database by user ID

Dipes
information
change?

Update user
information in
user delabase

Alert "User does Alert "Information

¢ & : - - oes location
not exist’ did not changs

change?

Update user 1D
in location

¥

Find fingerscannar
in old and new
location

Y

Modify user
information

h 4

Add modified uszer o
fngerscanner in new
location

h 4

Remove user from
fingerscanner in old
location

o9 )
%‘

Relead page

W a‘:f)!\'\a j

End

AW 3.7 lefdu Edit user
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5. Handu Delete user

i Read user 1D ;

h

Cluery userin user
database by user 1D

Alert "User
does not exist”

Delete user form
user database

Does user
have location

Remove user in
location information

v

Find fingeracanner
in location

v

Delete user from
fingerscanner

Reload page

gnd

Awi 3.8 Handu Delete user
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6. WeAdu Enroll fingerprint
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r

h
i Fead useriD /
L

Query user in user
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Fecieve new

Alert "User does
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: - Add fingerprint t
fingerscanner fo » fingerprint from fepr in?orr?z i no
enroll fingarprint fingerscanner !

h 4
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AN 3.9 a9y Enroll fingerprint
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7. WarAdu Clear fingerprint

Query user in user
database by useriD

Delele fingerprint from
user information in user
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Alert "User does
not exist”

Does user
have location?2

Find fingerscanner

in location

v

Delete user
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)

End

A i 3.10 et Clear fingerprint
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8. WanTu View Location

Query all location in
iocation daiabase

Display all location

isplay A cation” A o
Display "No location information

( )

k4
A

End

AW 3.11 19554 View Location

9. Wandu Create new Location

~ead location /;

information

Quiery location
name in lecation
database

Add location
information to
iocation database

Y

Alert "Location
already exisl”

|

Reload page

AWF 3.12 flasdu Create new Location
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10. #and Edit Location

Does
information
¢hange?

Update location
information in
database

Alert “Location
does not exist”

Alert "information
did not change”

|5 there user
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oes location
ame change?

s there device
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Relcad page

&

End

Al 3.13 954U Edit Location
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11. #enu Delete Location

Read
location nam

Query location in
location database by
location name

Remove lecation
name in each user

|5 there user
in location?,

Delete user form
user database

oes location
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Alert "Location
does not exist”
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in each device
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)

h 4
A

End

AW 3.14 leridu Delete Location
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12. #andu View Device

( Start )

A 4

Query ali device in
device database

Display all device

isplay "No device’ : ;
Display "No device information

\ (g 0

AW 3.15 Heri¥u View Device

13. 99 Create new Device

Read device
information

Query device
serial number in
device databass

Add device
information to
device database

Does device

Alert "Device
already exist”

Add zerial number
to location

L 4

Update location
1o location
database

Reload page

\ O
End

Awi 3.16 Handu Create new Device
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14. Hari9 Edit Device

Read device
information

k4

Cuery device in device
datahase by serial
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Does
information

Alert "Dievice does
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did not change”

Update device
information in
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!
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¥
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¥
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v
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i

End

AW 3.17 19554 Edit Device
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15. #endu Delete Device

ead device serial
numhber

v

Ciuery device in
device database by
serial number

Delste user form
user database

v

Remuove user in
location information

Does user

Alert "Uszer \
1ave location?

does not exist’

v

Find fingerscanner
in location

v

Delete user from
fingerscanner

Relsad page

AR 3.18 leridu Delete Device
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16. feAtu Collecting Attendance

T,

4t
g rij‘ 1‘

Walt for interval

3

Get all device from
device database

y

Get attendance
from all device

¥

Add att-id to each
attendance

¥

Save atlendance
to attendance
databaze

Alert "Failedio 1

# Succeed?
collect attendance

Clear atiendance J
in device

A 3.19 fleridu Collecting Attendance
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3.5.3 Entity Relationship Diagrams
Tudwesniseenuuuguteya Fdelaldununmanuduiusveaauiinun
Y a b 24 ¥ A t 4 U L 4 v 1 ¥ 1 g ¥
ToSunelasadnavesgiudeya ieliiuanuduiusvestoyar o laegredaauuazidnla

8 lneiisneazidennaning 3.20

A Password
i

s

e
e @;prmt
e e
. e Admin

e level
KR Enable

Serial number 1 M

it 1
Device - instam—— Location

AN 3.20 ANNFURUSTLTUINWBUNRAVBITLUUNITINNITUUNNLIANLT - 8DNIY

/‘;é ’ri?n 3  Attendance |
type

3.5.4 Database Schema Diagram

HATULAUNUATN Schema U ldaSU18N1SRBNLUUBALIASIAS 19
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yaegrudayaraun Ineinisldgiudeyatazasrusenoudanmi 3.21

i il

User “Hj Location H— Device
PK | user_id PK | name PK | sn
firet_name description in
surmame FK | user FK | location
password F¥ | device
admin_level
Log
enable
= name
fingerprint LO( Altendance =
z tevel
FK | location PK | auid
: message
timestamp
status
verified_by URL
FK | user_ig path
F¥ | location status

WA 3.21 WNUNW Database Schema UBI5¥UUNITIANITUUTINIANLUT - DBNIY
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N9 3.21 uansdalassaingudeyaviauavesiukeundindu Jausay
M5 ulswasLdenRil
1. 71319 User lddmsuiiutayadiua Araauzsng o wavareildoves

NUNIUVIIUR

A15199 3.47 §1579 User

Field Key Datatype Description
user_id PK string SWawiinau
first name string Fontinen
surname string WNaENantingu
password string WU
admin_level integer Aanududauassuy
enable bool anuznslgau
fingerprint list: string aeihile
location FK list: string Foanuiivindneurinay

2. 115749 Attendance 9@1nsuLAuTufiniaianue

mi'N‘ﬁ 3.48 $154 Attendance

Field Key Datatype Description
att_id PK integer satunna)
timestamp date SukazianiinaIuanIan
status string An1ULNITAILIAN
verified_by string Uszinniinisadiag
user_id FK string sWaniinau
location FK string Foanudifiniinauaian
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3. 7157 Location lddmiuifiudeyaaauiivianun

A15199 3.49 »1579 Location

Field Key Datatype Description
name PK string RN TUTN
description string SUaelduneguatanIUN
i . @ Aa A&
user list: string WUNNUNUFDTUNU
device list: string gunsalnflanunil

4. 137 Location ¥dmiuiiudeyaaauiivianue

A15199 3.50 M1579 Device

Field Key Datatype Description
sn PK string AU seavasgUnIal
ip string lofluaninsavesgunsal
location string anuiivesgunsal

5. 9157 Log Mdmiuifiudeyaanunivianus

9’]’15']\‘117; 3.51 A19 Log

Field Key Datatype Description
name string Feflafduiideou Log
level string SEAUUDY Log
message string A195UNY

§%
Y

6. 1519 URL ”Lsﬁa?m%’mﬁu‘ﬁagaamuﬁmmm

@15797 3.52 #1519 URL

Field Key Datatype Description
path string URL ﬁui’m
status string annuznssenly
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3.6 nsAndedeasiuRIsstuiinaneiiaiie
esniedestuiinasiiafterllflussuuiifugunsal Embedded Systems
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uazdoansineldauilanduneglugunsalls
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aanuwuulneldanitdnenssusuulraoud — 185193 lnewas oaduiinatetdniotdutle
\@snnesuariliisenldnuilsiduuugunsaiiluildlaaeud Inemeidelasugieluslnnea

- MsdeansTIvBnYAmdIasadwuaseteiive gunsalidnladngidefeanislaiendu

'
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o viedaenisveyaszlslugiudeyavesgunsal Fayadrdetiazseyludiuvetoya

(Payload) lu Packet saudsAsnilinasvasilandumng q Ndetudadiiasensusuuiiie

Y

ansaidguluuMsdeasidedisgnaed
Tnsandu Packet Yayaiiegluiasatevilalagnsiioulusunsumenisly
laus15#ldiu NET Framework 333delaldniwn C# lumsideulusunsuisanldilsidusing

9 wazlalusunsy Wireshark Tun1sandu Packet teuuniias1znlassas19wes Packet

| gy
o @ a

yoAdenegludruvasdoyalu Packet W Tlaseasnemail

Payload
Start Payload size Zero
{niull bytes)
Command Checksum Session ID Reply Data { Parameter
1o number
Qx5050827d OxYYYY 0x0000
4 byias 2 bytes 2 bytes 2 bytes 2 bytes 2 bytes 2bytes | {payload size - 8) bytes

A 3.22 TAsaasne Packet Mlglunsaeansiupsastuiinansiiniie
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o oo

Tudvesyadndaiu §ideldAnwiainlugiiouazidonmdenisn

Tanasaluil

A1579% 3.53 YaAdanldszuy

Jusan1side

Command ANa5UNE AANde | AAnas
(3w 10) | (37u 16)
CMD_CONNECT Wan1sideuse 1000 0x03e8
CMD_EXIT Fanaideuse 1001 0x03e9
CMD_ENABLEDEVICE Waswanuzdunisvaouund | 1002 0x03ea
CMD_DISABLEDEVICE ngn¥udeyanmeiiafiouazutu | 1003 0x03eb
CMD_REFRESHDATA Insyteyaneluaunsal 1013 0x03f5
CMD_PREPARE_DATA wssnidmiun1sTudtoya 1500 0x05dc
CMD_DATA Packet oya 1501 0x05dd
CMD_FREE_DATA datviesiiliiniouvudedoya | 1502 Ox05de
CMD_DATA_WRRQ wATgudayavuAvg 1503 0x05df
CMD_DATA RDY Ysuenimieuiiogsudeyaudnr | 1504 0x05€0
CMD_ACK_OK N13509U9d159 2000 0x07d0
CMD_ACK_ERROR N13599v0LARTORANATN 2001 0x07d1
CMD_USER_WRQ Windeyarldany 8 0x0008
CMD_USERTEMP_RRQ | s1umsiiaflevasldy 9 0X0009
CMD_USERTEMP_WRQ Lﬁumaﬁaﬁa;ﬂsﬁmu 10 0x000a
CMD_ATTLOG_RRQ Fovatuinian 11 0x000b
CMD_CLEAR_ATTLOG Sratufinianionan 13 0x000d
CMD_DELETE_USER augldau 18 0x0012
CMD_DELETE_USERTEMP aumaﬁaﬁamaq;ﬂ%m 19 0x0013
CMD_CLEAR_ADMIN A19EN UL VBERUA 20 0x0014
CMD_STARTENROLL sefunsamsdouislnl 61 0x003d
CMD_CANCELCAPTURE | snidnn1sasneiSeuiia 62 0x003e
CMD_TMP_WRITE fetoyaaeiadonnimnes | 87 0X0057
CMD_SET_TIME farianlvitugunsel 202 0x00ca
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4.1 iuueuwaiadu
fAseldfaunfuneundinduresssuuluduresiadefufldiureaniv

wounaeduiu tnelduiiudisasy fdeldtaunivueundndulildonludndndudie

vadauN1suesil
1. drwuveanisisengleuadud (Personal Information)

Personal Information

AN 4.1 390 W Personal Information (Index)

2. dhureamsisengdeyatuiiniianvesniinatu (Attendance)

FIND USER ATTENDANCE

AN 4.2 DAL User Attendance
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29 4.3 ﬁ]amwmsﬁaﬂgrﬁ’aagaﬁ’uﬁﬂnawaqwﬁfﬂmwﬁw User Attendance

3. @UBINNTIANITNTNIU (User Management)

User Management °

29 4.4 99wl User Management

User Management [ +]

Add new user

A7 4.5 99 nnsiiiuntnauluntn User Management
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Edit User Information

il 4.6 sanmnisuiledeyantdnaulunt User Management

3. @UVIN1TINNNTAUN (Location)

Location °

Name: GCS Satl

Description: fiangioy e

ANWA 4.7 9N INULN Location

Location °

Add new location

AN 4.8 20 NASiiNanuAlutn Location
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4. d1veen1sIanisaunsal (Device Management)

ACTIVE - Fingerscanner °

IP; 192.168.5.1

Location: [

AN 4.9 390K Device

ACTIVE - Fingerscanner °

Add new device

A9 4.10 R8nnnsiiiiaunsallumii Device

nsldaulvseundinduiuaiusaldnuisidunng q lussuudeifisuiu

ANUABINTNTIVTINNBYNUTEUI 80%
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4.2 Aulesia

PAdelfoonuuuszuunmsdanistuiinnainsd - ssnnwneanlnenssy
lulaswesiasauiu RESTRUL APIs el Iuiwefiafianunsaliusnismsviinusing q la
Tngazin Swageer Ul Liteasune APIs luwsaziiuimesiavesnlulasieaiianail

1. APls @289 User

USersS Aris for managing user from fingerprint devices

[users/

Jusers/

!( Jusers/id/{id}/
[ Tuteres AN
(SR 1oerririsayiaisaies
‘m Jusers/id/{id}/Fingerprint/
(WS /o ereridr iy reimgersrints
[ Jusers/id/{id}/Ffingerprint/

[ Jusers/id/{id}/locations/name/{name}/

‘m /users/id/{id}/locations/name/{name}/
( /users/reset/
i 4.11 9901 APIs veslulasiwesia User

2. @794 Internal-User

internal-users Aris for managing user on fingerprint machines

i /internal-users/

{ /internal-users/fingerprint/
| rur | S0,
lm /internal-users/id/{id}/
{ /internal-users/id/{id}/

; /internal-users/id/{id}/fingerprint/

r
1@ /internal-users/id/{id}/fingerprint/

/internal-users/id/{id}/fingerprint/

[
'l /internal-users/id/{id}/fingerprint/enroll/

[m /internal-users/reset/

AN 4.12 9907 APIs aaalilasasia Internal-User
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3. @)UU99 Attendance

attendances APis about managing attendance of user

‘ GET /attendances/

[ /attendances/

[ /attendances/id/{id}/

[ /attendances/id/{id}/

{ DELETE /attendances/reset/

l /attendances/status/{mode}/

| /attendances/tags/{name}/

l GET /attendances/time/

‘ /attendances/users/id/{id}/

[ /attendances/users/id/{id}/

[ /attendances/verified/{mode}/

AT 4.13 90070 APIs aaslilasieesia Attendance

4. @U99 Location

locations APIs about getting and managing user & device location

l /locations/

‘ /locations/

{ /locations/name/{name}/

‘ /locations/name/{name}/

l m /locations/name/{name}/

{ /locations/name/{name}/devices/serial/{sn}/

l /locations/name/{name}/devices/serial/{sn}/

l /locations/name/{name}/users/id/{id}/

[E /locations/name/{name}/users/id/{id}/

{m /locations/reset/

MW 4.14 9011 APls Ua9lulasiwasia Location
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5. @94 Device

devices APIs about get and managing device information

[ /devices/

[ /devices/

{ /devices/active/

[ /devices/inactive/
{ /devices/ip/

1 /devices/ip/clearing-admin/
|m /devices/locations/name/{name}/
[ /devices/reset/

[ /devices/serial/
‘ /devices/serial/{sn}/
[ /devices/serial/{sn}/
‘ /devices/serial/{sn}/

[ /devices/serial/{sn}/locations/name/{name}/

I /devices/serial/{sn}/locations/name/{name}/

WA 4.15 99070 APls vealulaswesid Device

Tneanuauysalvesueiatuaunsoldilaidunanlauds uddliasuauysalnu
4 d! o 1 o Q’/ 14 ld dl a 1 Id'
mufBIN1sTRzgniasaly Inensiauiaiaduliudiegnusyana 90% elfigudwd

THulafuanu@adnis
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