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Systems Development Life Cycle
(SDLC)

3.1 Siklus Pengembangan Software
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Siklus Pengembangan Software

Planning
(System Proposal)

4 \

Implementation Analysis
(New System) (System Specification)

Design
(System Specification)

(Tilley, 2012) (Dennis, 2016) (Valacich, 2017)
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Systems Development Life Cycle (SDLC)

1. Planning: Mengapa Software harus Dikembangkan?

— System request, feasibility analysis, project size estimation

2. Analysis: Siapa, Kapan Digunakan dan Alur Kerja Software?

— Requirement gathering dan business process modeling

3. Design: Bagaimana Bekerja dan Komposisi dari Software?

— Program design, user interface design, data design

4. Implementation: Konstruksi dan Penyerahan Software
— System construction, testing, documentation, installation 7 |

Bayu Nugroho — REKAYA&A PERANGKAT LUNAK (SKO25412)



Metodologi Pengembangan Software
(Model Process)

* A formalized approach to implementing the

Software Development Life Cycle (SDLC) (pennis,
2012)

* Asimplified representation of a software
Process (Sommerville, 2015)

* A distinct set of activities, actions, tasks,
milestones, and work products required to
engineer high quality software (pressman, 2015)

7
.
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Major Software Development Methodologies

1. Structured Design
(Prescriptive) (1967-) ore

— Waterfall method rescriptive/
ocumentation
— Parallel development

2. Rapid Application Development
(Iterative) (1985-)

— Phased Development

— Prototyping More
Adaptive/
Communication

3. Agile Development
(Adaptive) (1995-)
— Extreme Programming (XP) \/
— Scrum Compiled from (Dennis, Wixom and Tegarden, 201%
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Software Development Methodology
Timeline

1970 1980 1990 2000

Waterfall

Predictive: phases, documentation-centric, functional handoffs, get it right the first time

Spiral, RAD, RUP

lterative: process framework, phases, tool driven, artfact heavy

Scrum, XP

Adaptive: iterative, self-organizing teams, value driven, transparent
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Structured Design

Tahapan SDLC bergerak secara metodis dan
sistematis

— Setelah satu tahap selesai baru menuju ke
tahap berikutnya

Contoh Structured Design:
1. Waterfall Method
2. Parallel Development
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Waterfall Method

Planning
\\
\
A
\
\
Design
\\
\
\\
N \
|dentifies systems Design must be specified Implementation s
requirements long on paper before
before programming  programming begins

Begins, it minimizes
change to the
requirements as the

Long time between
system proposal and
delivery of new system

project proceed _
(mature) Rework is very hard //|
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reference/The Rise And Fall Of Waterfall.flv

System Request: Sistem Penjualan Musik Online

Project Sp et Mooney, Vice President of Marketing
Busi :_Project ini dibangun untuk:
1. Mendapatkan pelanggan baru lewat Internet
[E Studi Kelayakan Sistem Penjualan Musik Online

Meng{oek Saldo_Npsabah Sistem[ATA—_ Sistem Inti Perbankan

Meng[ipdate Informasi
Hotak Deposit
Petugas

(1. Fitur Pencdrian Pr Kelayakan Teknis =
2. Fitur Pencarian Tol Nu
3. Fitur Pemeqanan PriSistem penjualan musik online layak secara teknis, meskipun memiliki beberapa risiko. Nasabah \\ Tampilkan Menu

Pengambilan Uang

A. Fil 2016 2017 2018
5eningka‘an penjualan dari pelanggan baru 400,000,000 500,000,000
BusiPeningkatan penjualan dari pelanggan lama 600,000,000 700,000,000

0
0
intad 0 100,000,000 /|
Total Benefits: 0 1,300,000,000 % — —
PV of Benefits: 0 B o K )
PV of All Benefits: 0 | ‘Nasabah ‘ l"
TangHOnur Tim (Ptanning, i Men}uPlN ‘ "
Honer Konsultan Infi masukanPIN() H . pilkan B Saldo'
Total Deve|opm!"t Costs: validasiPIN(id) A Sllur'l Tidak ¢S kup
Honor Pengelola Web 70,000,000 80,000,000 getPIN( 1
Biaya Lisensi Software 50,000,000 60,000,000 70,000,000 g
Hardware upgrades 100,000,000 100,000,000 100,000,000 APINValid? PO
Biaya Komunikasi 20,000,000 30,000,000 40,000,000
TT7Biaya Marketing 100,000,000 200,000,000 300,000,000 e-au 110 } [
otal Operational Costs: 330,000,000 460,000,000 590,000,000 | |
Total Costs: 780,000,000 460,000,000 590,000,000 it Lobin darl 3x2 | | v
{idak tampilkan() | | Selesai
PV of Costs: 735,849,057 409,398,362 495,375,377 EH 3 ! !
PV of all Costs: 735,849,057  1,145,247,413-]_1,640.622.796 P [ B o : !
yal |
i

on Investment (ROI) di Tahun 3: 26.2%

Break-even Point (BEP): 2.28 tahun

!

Manajervalidasi

MusicPec” ] ! =
MusicPedia S W

memilic

mengaless I geming: int

i J/ Merupengambilantang
T —_—— s [ e
Update Song ) Nimauars
Are you sure wanna delete this song? memiinmorglh

Album

Band or Artist's Name

ManajerLogout MenuLogout
dielola olen
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Parallel Development

Planning

Analysis

Design

1

Addresses problem of e I ' Subproject |
time gap between
proposal and delivery: |
* Breaks project into

parallel subproject % Suboro
* Integrates them at the  Subproject?

end

Integration I

Implementation f _
+ Subproject 3

System
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Rapid Application Development (RAD)

 Contoh RAD:
1. Phased development: alur seri dari versi
2. Prototyping: system prototyping
3. Throw-away prototyping: design prototyping

* Teknik untuk mempercepat SDLC:
— CASE tools
— Visual programming languages
— Code generators
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Pros________|Cons

Gets useful
system to users
quickly

Most important
functions tested
most

RAD: Phased Development

Planning Analysis

Analysis

Analysis

System
version 1

Analysis

Initial system is
intentionally incomplete

System requirements
expand as users see version 3

versions Bayu Nugroho — REKAYASA PERANGKAT LUNAK (SKO25412)




System Request: Sistem Penjualan Musik Online Sistem ATM
Project Sp et Mooney, Vice President of Marketing . N
Bus :_Project ini dibangun untuk: s
1. Mendapatkan pelanggan baru lewat Internet

[E Studi Kelayakan Sistem Penjualan Musik Online

Business Margaret Mooney dan Alec Adams membuat studi kelayakan untuk pengembangan Menglcek saldo_Npsabah Sistem[ATM—_ Sistem Inti Perbankan
X . " . o
Sistem yang menduky/Sistem Penjualan Musik Online / / Menzw
N N . Petugas
1. Fitur Pencarian Prt Kelayakan Teknis —
2. Fitur Pom-biem e
. 2016 2017 2018 . Y \
- - - jasabal p
B- F!tur Peningkatan penjualan dari pelanggan baru 0 400,000,000 500,000,000 berapa risiko. - :”“"""l‘:l’l' "';""
A. Fitur Peningkatan penjualan dari pelanggan lama 0 600,000,000 700,000,000 engam o anald
Pengurangan biaya operasional dan telepon 0 100,000,000 100,000,000
BusinesTotal Benefits: 0 1,100,000,000 1,300,000,000
IntangitPV of Benefits: . uest 0 978,996, @4 1,091,505,068 A
=« PV of All Benefi s alue 996, % K tin
Honer Tim (Planni = siorilihd | ) 00
. .
Honor Konsulta eporur Intilinet 0 -Nas‘a"a“ e l"
ibjéTotal Developm|lit Costs: 0 | ‘ Y
Tang'fleonur Penge::l“ 70, 01 : meaulanPING) i
s 2 (0. - Tidak Q¥kup
Biaya Lisensi Software 50,000,000 60,000,000 validasiPINGd) Keluar Sisten
Hardware upgrades 100,000,000 100,000,000 100,000,000 gotPING g, | tidak
Biaya Komunikasi 20,000,000 30,000,000 40,000,000 vt R caes
2. 'Biaya Marketing 100,000,000 200,000,000 300,000,000 alt PIN Valid? / Kotak Ua": Uang
Total Operational Costs: 330,000,000 460,000,000 590,000,000 vl N | L
otal Costs: 780,000,000 460,000,000 590,000,000 [tidak |
PV of Costs: 735,849,057 409,398,362 495,375,377 ! alt Lebih dari 3x2 /
Selesai

I
I
Il
I
|
PV of all Costs: 735,849,057  1,145,247,419 ltidaK] [[rM !
|
Total Project Costs Less Benefits: ~~ -780,000,000 640,000 710,000,000 :
I
YearlyNPV:  .735849,057 569 |_596.129.691 | !
I

on Investment (ROI) di Tahun 3: 26.2% 6406 B 0.262021445 r

Break-even Point (BEP): 2.28 tahun s : 2.278884507

!

s =
° .a il m_Login: ol mengatess [ oComy it
u S l C e I O b [ Jaotoa olenl
R 5B lance
a0 J/ MenuPengambilanUang
e
MenuUtama mewaris—|
Im p | em 7 K Marastent e
N ~mewaris
Assalamu T
l>\ e
Fr— 0 e |\
Album
Band or Artist's Name
-~ -
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RAD: Prototypmg

* Analysis, Design, Implementation are
performed concurrently
« Start with a "quick-and-dirty" prototype,
Provides minimal functionality
» Repeat process, refining the prototype
each time
« Stop when prototype is a working
Analysis system

, System ,
Design prototype Implementation

Implementation | l

Planning

T System

Prototyping significantly reduces requirement and design
errors, especially for user interfaces (Boehm’s First Law, =
Endres, 2013) [L3] Bayu Nugroho — REKAYASA PERANGKAT LUNAK (SKO25412) a



System Request: Sistem Penjualan Musik Online

Project Sp Margaret Mooney, Vice President of Marketing

Busit : Project ini dibangun untuk:

. Mendapatkan pelanggan baru lewat Internet

[E Studi Kelayakan Sistem Penjualan Musik Online

Sistem ATM

«include»

Saldo ’*"'bﬂ"

Sistem Inti Perbankan

MusicPec

(1. Fitur Pencdrian Pr Kelayakan Teknis
2. Fntur Pencarian Tol

4. Fil 2016

5eningkalan penjualan dari pelanggan baru 0
Hus‘Femngkatan penjualan dan pelanggan lama

6 DD
0,

2017 2018
400,000,000 500,000,000
600,000,000 700,000,000
100,000, 000 100,000,000
1,100,000, lIM 1,300,000,000
06

Total Development Costs: 450, IIIID IIW
Honor Pengelola Web 60,000,000 TD,OOD,ODO 80,000,000
Biaya Lisensi Software 50,000,000 60,000,000 70,000,000
Hardware upgrades 100,000,000 100,000,000 100,000,000
Biaya Komunikasi 20,000,000 30,000,000 40,000,000
iaya Marketing 100,000,000 200,000,000 300,000,000
otal Operational Costs: 330,000,000 460,000,000 590,000,000
Total Costs: 780,000,000 460,000,000 590,000,000
PV of Costs: 735,849,057 409,398,362 495,375,377

on Investment (ROI) di Tahun 3: 26.2%

Break-even Point (BEP): 2.28 tahun

PV of all Costs: 735,849,057

MusicPec

50 1g Management

Are you sure wanna delete this song?
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Update Song
A
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RAD: Throw -Away Prototyping

Use prototypes only to understand

requirements
« Example: use html to show Ul

« Prototype is not a working design
« Once requirements are understood, the
prototypes are thrown away

Analysis
%

1 Design ,
Design prot ﬂgp . Implementation I

Implementation

4
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Agile Development

Menggunakan beberapa aturan yang mudah dipahami
dan diikuti

Mempercepat proses SDLC

— Mengurangi pemodelan dan dokumentasi
— Mengembangakan software dengan simple dan iteratif

Agile Approach:
1. Agile Values

2. Agile Principles
3. Agile Practices
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Agile Values, Principles and Practices

Agile

Mindset
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4 Agile Values

Individuals and interactions over
processes and tools

Working software over
comprehensive documentation

Customer collaboration over
contract negotiation

Responding to change over
following a plan

Bayu Nugroho — REKAYASA PERANGKAT LUNAK (SKO25412)
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Agile Principles

February 2001, Jeff Sutherland and Ken
Schwaber were amongst the 17 software
development leaders creating the Manifesto

for Agile Software Development

Jeff Sutherland Ken Schwaber
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12 Agile Principles (Manifesto)

At regular intervals, the team reflects on how to become more Our highest priority is to satisfy the customer through early and
effective, then tunes and adjusts its behavior accordingly. continuous delivery of valuable software.
12 1
. . . Welcome changing requirements, even late in
The best architectures, requirements, and designs / \ g ‘g g '
.. 11 2 development. Agile processes harness change for
emerge from self-organizing teams. . o
/ \ the customer's competitive advantage.
s - Deliver working software frequently, from ever |
Simplicity, the art of maximizing the amount of 10 3 ; d Y . Y
. . couple of weeks to couple of months, with a
work not done, is essential. .
[ l _preference to the shorter timescale.
Continuous attention to technical excellence 9 4 ' Business people and developers must work
and good design enhances agility. \ / together daily throughout the project.
Agile processes promote sustainable development. " 5 Build projects around motivated individuals. Give
The sponsors, developers, and users should be able \ / them the environment and support they need, and
to maintain a constant pace indefinitely. ’ 7 6 trust them to get the job done.

The most efficient and effective method of conveying
Working software is the primary measure of progress. information to and within a development team is face-to-face
conversation.

/
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Agile Practices

Extreme Programming (XP) (Kent Beck)
Scrum (Ken Schwaber and Jeff Sutherland)
Lean Development (Mary Poppendieck and

Tom Poppendieck)

Dynamic Systems Development Model

(DSDM) (Dane Faulkner)

Bayu Nugroho
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Extreme Programming (XP)

i
: Planning
L I I I I B S S .- l
Unfinished
Features
Analysis
Most Important
Feaiures
Iterative Desi gn
Planning
A Project
| maiism Implementation
Working Honest
Software Plans

\ Team
Empowerment
( )

Daily Communication
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XP Values

1. communication: Building software requires communicating
requirements to the developers
1. rpair Programming
2. Communication replace documentation

2. Simplicity: Encourages starting with the simplest solution, extra
functionality can then be added later

3. Feedback:

1. Feedback from the system: by writing unit tests, or running periodic
integration tests, the programmers have direct feedback from the state of
the system after implementing changes

2. Feedback from the customer: The acceptance tests are planned once in
every two or three weeks so the customer can easily steer the
development

3. Feedback from the team: When customers come up with new
requirements in the planning game the team directly gives an estimation of
the time that it will take to implement

4. Courage: Several practices embody courage. One is the commandment
to always design and code for today and not for tomorrow
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Scrum

« Tim terdiri dari 3-9 pengembang

« Tujuan dari Sprint adalah menentukan,
memprioritaskan, dan memecah pekerjaan menjadi
tugas yang lebih detail

« Tim memiliki karakter self-organized, bisa
mengelola diri sendiri, memahami tugas, dan
bertanggungjawab terhadap deadline

: Backlo « Setiap Sprint menghasilkan fitur atau produk yan
wmy 7 memiIIDiki r?ﬂlai dan r%\enambahkan/merr?perbailz/i i
_ fungsi sesuai kebutuhan user/product owner
Design Sprints
Hardening
mphmenﬁ%m% Sprints

7

Maintenance

//
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Origin of Scrum

* Introduced » Flatter World in
“Scrum” . Software
Engineering
* Projects using
small, cross- Introduced
functional teams Scrum for
historically software

development in
1993

produce the best
results

e G | akeuchiand Jeff Sutherland g

AR Nonaka relate The Scrum Training Institue
FPRERGRFRE 2HWBIR these high_ Chairman

HASU B RS Ph.D. , Biometrics, Radiology,
EATIEA BEE performance Preventive Medicine

teams to “Scrum”
formations in

Rugby
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Waterfall vs Scrum

Rather than doing all of one thing at a

waterfall BSiied)

Plan for the entire e
project up-front i

Code

e

...ocrum teams do a little of everything all the

Scrum ?iErr'r‘\eirical) O = Iﬂ O
D | DEE | NGRS | PSR
. c /oo |oeess |Soeees | s
Plan a little for the © ! r— ﬁ — iiﬂ — E —
entire project and then |8 ' pusrsms | mamsmmn | s | s—resm—"
a little for each Sprint =5 [ 1 Release 1 I 1 Release | [ I Release | [ | Release
extern -/>—n/“: tern =" m M:x!crn />-n/cn

“The New New Product Development Game” by Takeuchi and

Nonaka. Harvard Business Review, January 1986.
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Scrum Helicopter View
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Hasil Product Backlog Grooming (Sparx

LOW IMPORTANT

MEDIUM

EA)

HIGH IMPORTANT

Menambah Data Pelanggan

Melakukan Pembelian Lagu

Melakukan Registrasi

Deskripsi PBI: Deskripsi PBI: Deksripsi PBI:
See more See more See more
Melihat Data Pelanggan Mengubah Data Pribadi Melakukan Login
Deskripsi PBI Deskripsi PBI: Deskripsi PBI:
See more See more See more
Mengubah Data Pelanggan Mengubah Data Lagu Menambah Data Lagu
Deskripsi PBI Deskripsi PBI: Deskripsi PBI:
See more See more See more
Menghapus Data Pelanggan Menghapus Data Lagu Melihat Daftar Lagu
Deskripsi PBI Deskripsi PBI: Deskripsi PBI:
See more See more See more
Mengekspor Laporan Penjualan Lagu Melakukan Logout Memutar Trial Lagu
Deskripsi PBI: Deskripsi PBI: Deskripsi PBI:
See more See mare See more

Melakukan Registrasi

Deksripsi PBI:

As a <type of user> | want to <perform some task> so that | can <achieve some goal>

Sebagai Pengunjung, saya ingin dapat melakukan pendaftaran sebagai pelanggan agar saya dapat nantinya dapat
melakukan pembelian lagu

Catatan PBI:

- Membutuhkan dokumentasi Sequence Diagram, BPMN, User interface Design yang didalamnya terdapat field
description, action control dan business rules

- Data yang disimpan adalah Nema Pelanggan, Alamat Email, Password, Jenis Kelamin, Tanggal Lahir, Negara Asal,
dan Nemor Pansel

Cara Demo dan Pengujian PBI:

1. Memilih tombol sign up di Menu Login
2. Mengisi Username dan Password Baru
3. Mengisi Data Profil Pribadi

4. Mengklik tombol save

See more

W)
Melakukan Login
Deskripsi PBI:
As a <type of user> | want to <perform some task> so that | can <achieve some goal>
Sebagai Pengunjung dan Admin, saya ingin dapat melakukan login agar saya dapat masuk ke aplikasi MusicPedia
don bisa menggunakan fiturfitur yang terdapat pada aplikasi tersebut
Catatan PBI:
- Membutuhkan dokumentasi Sequence Diagram, BPMN, User Interface Design yang didalamnya terdapat field
description, action control dan business rules
- Jika gagal login 3x maka akan muncul notifikasi "Ingin mereset password?"
- Proses Login parameter yang dimasukan adalah Username dan Password
Cara Demo dan Pengujian PBI:
1. Memasukan Email dan Password
2. Apabila salah memasukan username & password maka menampilkan pesan kesalahan yaitu "Username &
Password yang dimasukan salah”

See more
L

Menambah Data Lagu

Deskripsi PBI:
As a <type of user> | want to <perform some task> so that | can <achieve some goal>
Sebagai Admin, saya ingin dapat menambahkan data lagu agar daftar lagu bisa diakses dan diputar oleh pengguna

Catatan PBI:

- Membutuhkan dokumentasi Sequence Diagram, BPMN, User Interface Design yang didalamnya terdapat field
description, action control dan business rules

- Data yang disimpan judul lagu, lirik lagu, suara dori lagu, pencipta, penyanyi, dan label musik darilagu tersebut

Cara Demo dan Pengujian PBI:

1. Memilih Menu Pengelolaon Data Lagu
2. Memilih Tambah Data Lagu

3. Menambah Lagu

4. Konfirmasi Tambah




System Request: Sistem Penjualan Musik Online

Project Sp et Mooney, Vice President of Marketing
Busi :_Project ini dibangun untuk:
1. Mendapatkan pelanggan baru lewat Internet
[E Studi Kelayakan Sistem Penjualan Musik Online

Meng{oek Saldo_Npsabah Sistem[ATA—_ Sistem Inti Perbankan

Meng[ipdate Informasi
Hotak Deposit
Petugas

(1. Fitur Pencdrian Pr Kelayakan Teknis =
2. Fitur Pencarian Tol Nu
3. Fitur Pemeqanan PriSistem penjualan musik online layak secara teknis, meskipun memiliki beberapa risiko. Nasabah \\ Tampilkan Menu

Pengambilan Uang

A. Fil 2016 2017 2018
5eningka‘an penjualan dari pelanggan baru 400,000,000 500,000,000
BusiPeningkatan penjualan dari pelanggan lama 600,000,000 700,000,000

0
0
intad 0 100,000,000 /|
Total Benefits: 0 1,300,000,000 % = =
PV of Benefits: 0 B o K )
PV of All Benefits: 0 | ‘Nasabah ‘ l"
TangHOnur Tim (Ptanning, i Men}uPlN ‘ "
Honer Konsultan Infi masukanPIN() H . pilkan B Saldo'
Total Development Costs: [ ] L validasiPIN(id) o s.mr'. Tidak @up
Honor Pengelola Web 70,000,000 80,000,000 getPIN( 1
Biaya Lisensi Software 50,000,000 60,000,000 70,000,000 N
Hardware upgrades 100,000,000 100,000,000 100,000,000 PN Valid? PO
Biaya Komunikasi 20,000,000 30,000,000 40,000,000
~TjBiaya Marketing 100,000,000 200,000,000 300,000,000 S 11 IR } [
otal Operational Costs: 330,000,000 460,000,000 590,000,000 I |
Total Costs: 780,000,000 460,000,000 590,000,000 el Loblndory | | N4
. ! eiowi
PV of Costs: 735,849,057 409,398,362 495,375,377 ! !
PV of all Costs: 735,849,057  1,145247,413_15640.622,796 ! !
|

on Investment (ROI) di Tahun 3: 26.2%

Break-even Point (BEP): 2.28 tahun
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Hasil Sprint Planning (Sprint 1)

- SPRINT BACKLOG

SPRINT GOAL

= e
STt e vt o

BURNDOWN CHART

Jumian art £4g

UNPLANNED ITEM

DEFINITION OF DONE

O Melakuk " Model and

Natation (BPMN)
O Melakukan review terhadap dokumentasi Sequence Diagram
o ign (UID),
Description dan Business Rules
O Kod lur logika atau pada

setiap function

Melakukan Unit Testing
Melakukan Integration Testing
Melakukan System Testing

ptance Testing
Melakukan Go Live di Production Server




Hasil Sprint Planning (Sprint 1)

SPRINT GOAL

bcvhasuL di qunackan glon

Penjun Jung uniii melakukan
Reysiresi dan 1o9in keaphika s
Musik pedia | kemudion bernasgiy
Memutar 4niol vagu,

PBI Prioritas Pertama Spnnt PBI Prioritas Kedua

PBI Prioritas Ketiga PBI Prioritas Keempat PBI Prioritas Kelima
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Hasil Sprint Planning (Sprint 1)

~ BURNDOWN CHART . DEFINITION OF DONE 1

O  Melakukan review terhadap dokumentasi Business Process Model and
7

Notation (BPMN)

O  Melakukan review terhadap dokumentasi Sequence Diagram

‘ ‘ O Dibuatkan rancangan User Interface Design (UID), beserta penjelasan Field

Description dan Business Rules

Jumlah PBI

O  Kode program diberikan komentar penjelasan pada alur logika atau pada

setiap function

Kode program mengikuti aturan standar dari developer

Melakukan Unit Testing

Melakukan Integration Testing

Melakukan System Testing

Melakukan User Acceptance Testing

DDDDUD

P e . . .
6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 ' Melakukan Go Live di Production Server
Jumlah Hari
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BACKLOG

-

Melakukan Registrasi

Story Point=6

Deksripsi PBI:

See more

Melakukan Login

Story Point=6

Deskripsi PBI:

See more

Menambah Data Lagu

Story Point=8

Deskripsi PBI:

See more

Melihat Daftar Lagu

Story Point=8

Deskripsi PBI:

See more

Hasil Sprint Planning (Sprint 1)

TODO

Analysis - Business Process Model and Notation

Analysis - Sequence Diagram

Design - User Interface Design (UID)

Design - Data Model

Implementation - Program Code Proses Query Logic Registrasi
Pengguna

Implementation - Program Code Tampilan Halaman Registrasi

Pengguna

Implementation - Testing Plan

- Unit Test & Ref; kode

Memutar Trial Lagu

Story Point=6

Analysis - Business Process Model and Notation
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Sprint Goal (Sprint 1)

Berhasil Digunakan oleh Pengunjung untuk
registrasi dan login ke aplikasi MusicPedia,
kemudian berhasil memutar trial lagu

Burndown Chart (Sprint 1)

Definition of Done (Sprint 1)

Melakukan review terhadap dokumentasi BPMN
Melakukan review terhadap dokumentasi Sequence Diagram
Dibuatkan Rancangan User Interface Design

Kode program diberikan koementar penjelasan pada alur
logika/pada setiap function

Kode program mengikuti aturan standar dari developer
Brainmatics

Melakukan Unit Testing

Melakukan Integration Testing
Melakukan System Testing
Melakukan User Acceptance Testing

Melakukan Go Live di Production Server

Ooo0O00oOo O oood

Checklist ==memao>




Hasil Sprint Execution (Sprint 1)

MusicPedia § MusicPedia

Register Your Account

Registered Successfully Mu Si Cpe di(]

MusicPedia

Splash Screen Halaman Notifikasi Berhasil  Halaman Login
Registrasi Registrasi

Sprint 1 Goal: Pengunjung dapat melakukan Registrasi,

login, dan memutar trial lagu
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XP vs Scrum vs Lean

XP deals with how to work with
programming

Scrum deals with how the project is
organized and planned

Lean Development deals with which
comprehensive principles should apply for
the entire development organization
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9% Y SR

Strategi Pemilihan Metodologi - Faktor

Clarity of User Requirements
Familiarity with Technology
System Complexity

System Reliability

Short Time Schedules
Schedule Visibility
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Strategi Pemilihan Metodologi - Matriks

Structured Agile

Methodologies RAD Methodologies Methodologies
Ability to Develop Throwaway
Systems Waterfall Parallel Phased  Prototyping Prototyping XP SCRUM
With Unclear User Requirements Poor Poor Good Excellent Excellent Excellent Excellent
With Unfamiliar Technology Poor Poor Good Poor Fxcellent Good Good
That Are Complex Good Good Good Poor Poor Good Good
That Are Reliable Good Good Good Poor Poor Excellent Excellent
With a Short Time Schedule Poor Good Excellent  Excellent Good Excellent Excellent
With Schedule Visibility Poor Poor Excellent  Excellent Good Excellent  Excellent

Who Is The WIN ?7??7?7??
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|| Pemilihan Metodologi: Sistem SDM

® Seandainya, anda adalah seorang software engineer di perusahaan PT
BlackSoft, sebuah perusahaan IT yang memiliki kantor cabang di
berbagai tempat di dunia

® Divisi Sumber Daya Manusia pada PT BlackSoft ingin membangun
sebuah sistem yang bisa merekam, mengubah, menghapus dan
menampilkan data pegawai yang dimiliki, baik itu lokasi saat ini,
latar belakang pendidikan, jadwal pekerjaan dan pengalaman kerja
yang dimiliki

PT BlackSoft memiliki jaringan internasional dimana kantor cabang di
berbagai negara menggunakan hardware dan software yang berbeda

® Divisi Sumber Daya Manusia berkantor di Jakarta, sedangkan Divisi
Teknologi Informasi yang mendapatkan tugas mengembangkan
software berkantor di Denpasar, pertemuan untuk requirement
gathering harus dischedulekan sejak lama

® Manajemen ingin agar sistem dapat selesai dikerjakan dan mulai
bisa berjalan dalam satu tahun

/'l‘
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Pemilihan Metodologi: Sistem DSS

Seandainya, anda adalah seorang software engineer di perusahaan PT
BlackSoft, sebuah perusahaan IT yang memiliki kantor cabang di berbagai
tempat di dunia

Divisi Business Development pada PT BlackSoft ingin membangun sebuah
sistem Decision Support System (DSS). DSS akan mengolah berbagai data
perusahaan, kemudian mengubahnya menjadi pola-pola pengetahuan,

yang akhirnya bisa digunakan untuk pengambilan keputusan manajemen

Divisi Business Development paham betapa pentingnya sistem ini,
karena itu akan all out dan bersedia masuk ke tim pengembangan

Divisi Business Development belum bisa menjelaskan secara pasti
software yang dibangun ini akan seperti apa. Oleh karena itu dibutuhkan
diskusi intensif dan mendalam, serta bila perlu ada pertemuan harian,
sehingga software bisa dikembangakn sesuai kebutuhan

Divisi Business Development berharap bahwa sistem dapat selesai
dikerjakan dan mulai bisa berjalan dalam enam bulan. Release pertama
harus dalam 1 bulan. Untuk itu monitoring progress akan dilakukan

secara harian.
_///
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Rangkuman

Systems Development Lifecycle:
Planning, Analysis, Design, and Implementation

Systems Development methodologies:
1. Structured Design
 \Waterfall method
* Parallel development
2. Rapid Application Development
 Phased Development
* Prototyping
3. Agile Development
* Extreme Programming
* Scrum
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3.2 Requirement Gathering

/'l‘
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Metode Requirement Gathering dan
Tantangan
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Boehm’s First Law

Errors are most frequent during the
requirements and design activities, and
are the more expensive the later they are
removed

(Endres, 2003)
[L2]
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What is a Requirements

Business Requirements

— Statement of what the system must do

— Focus on what the system must do, not how to do it

There are 2 kinds of requirements

1. Functional Requirements

2. Nonfunctional Requirements

D. Nonfunctional Requirements

1. Operational Requirements
1.1. The system will operate in Windows and Macintosh environments
1.2. The system will be able to read and write Word documents, RTF, and HTML
1.3. The system will be able to import Gif, Jpeg, and BMP graphics files

2. Performance Requirements
2.1. Response times must be less than 7 seconds
2.2. The Inventory database must be updated in real time

3. Security Requirements
3.1. No special security requirements are anticipated

4. Cultural and Political Requirements
4.1. No special cultural and political requirements are anticipated

C. Functional Requirements

1. Printing

1.1. The user can select which pages to print

1.2. The user can view a preview of the pages before printing

1.3. The user can change the margins, paper size (e.g., letter, A4) and orientation
on the page

2. Spell Checking

2.1. The user can check for spelling mistakes; the system can operate in one
of two modes as selected by the users

2.1.1. Mode 1 (Manual): The user will activate the spell checker and it will move the
user to the next misspelled word

2.1.2. Mode 2 (Automatic): As the user types, the spell checker will flag misspelled
words so the user immediately see the misspelling

2.2. The user can add words to the dictionary

2.3. The user can mark words as not misspelled but not add them to the dictionary

" d
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1. Functional Requirement

Kebutuhan tentang fungsi software secara menyeluruh

Pemodelan dengan UML, ataupun penjelasan fitur-fitur
dalam bentuk problem statements, adalah termasuk dalam
Functional Requirement

— Diagrames:
* Use Case Diagrams
* Activity Diagrams

— Problem Statements:
 Must search for inventory
 Must perform these calculations
 Must produce a specific report
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2. Nonfunctional Requirements

Operational — Physical/technical
environment

Performance — Speed and reliability
Security — Who can use the system

Cultural & Political = Company
policies, legal issues

7
.
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Nonfunctional Requirements

Jaringan Dokumentasi dan Informasi Hukum (JDIH)
Date: 23 Oktober 2018

Operational Reguirements

1. Sistem dapat digunakan oleh semua perangkat lunak yang lainnya.
2. Sistem layanan harus memiliki tingkat ketersediaan 99%.
3. Systemn harus go live sebelum tanggal 25 Januari 2018.

Performance Requirements

1. Waktu respon harus tidak lebih dari 2 detik.
2. Mampu diakses oleh lebih dari 50 pengguna secara bersamaan.
3. Server harus bersih dari virus.

Security Requirements

1. Akses ke dalam system tanpa otorisasi tidak dimungkinkan.

et

Data hanya dapat diubah oleh administrator sistem.

3. Seluruh data harus di-backup setiap 24jam serta hasil backup-nya disimpan di lokasi yang berbeda dengan
sistem.

4. Seluruh komunikasi antara client-server harus dipastikan keamanannya.

Deadline Requirements

1. Pengembangan aplikasi tidak boleh melewati jangka waktu yang sudah ditentukan.
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| Metode Requirement Gathering

1. Document Analysis

2. Interviews

3. Joint Application Design (JAD)
4. Questionnaires

5. Observation
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1. Document Analysis

Provides clues about the "formal"
existing As-Is system

Typical documents

— Forms
— Reports
— Policy manuals

Look for user additions to forms
Look for unused form elements

Do document analysis before
Interviews

7
.
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2. Interviews

* Most commonly used technique and very
natural

* |f you need to know something, you ask
someone

* Five basic steps:

1. Selecting interviewees
Designing interview questions
Preparing for the interview
Conducting the interview

A Bl il

Post-interview follow-up
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3. Joint Application Design (JAD)

Allows project managers, users, and
developers to work together

May reduce scope creep by 50%

Avoids requirements being too specific or
too vague

Include 10 to 20 users

Tend to last 5 to 10 days over a three-week
period

/4
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JAD Meeting Room

White board Screen
: ‘ I ]
/ i !
Flip chart sheets
Name cards Projectors Printer
— | Name cards
[E &
A Y
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4. Questionnaire

Selecting participants

— Using samples of the population
Designing the questionnaire

— More important than interview questions
— Prioritize questions to grab attention

— Distinguish between:

1. Fact-oriented questions (specific answers)
2. Opinion questions (agree — disagree scale)

Administering the questionnaire
— Explain its importance & how it will be used
— Give expected response date

— Follow up on late returns and have supervisors follow
up
— Promise to report results

Questionnaire follow-up
— Send results to participants ¥ l

Bayu Nugroho — REKAYASA PERANGKAT LUNAK (SKO25412)



5. Observation

Users/managers often don’t remember
everything they do

Validates info gathered in other ways
Behaviors change when people are watched
Keep low profile, don’t change the process

Careful not to ignore periodic activities
— Weekly ... Monthly ... Annual
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Karakteristik Metode Requirement
Gathering

Interviews JAD Questionnaires Document  Observation
Analysis

Type of As-Is As-Is As-Is As-Is As-Is
Information Improve. Improve. Improve.

To-Be To-Be
Depth of High High Medium Low Low
Information
Breadth of Low Medium High High Low
Information
Integration Low High Low Low Low
of Info.
User Medium High Low Low Low
Involvement
Cost Medium Low- Low Low Low-

Medium Medium

Bayu Nugroho — REKAYASA PERANGKAT LUNAK (SKO25412)




I Business Process Analysis Strategies

1. BPA (Business Process Automation)

— Makes almost no changes to business processes,
just makes them more efficient

2. BPI (Business Process Improvement)

— Change what the users do, not just how efficiently
they do it

3. BPR (Business Process Reengineering)
— Throw away everything, start with a blank page

Bayu Nugroho — REKAYASA PERANGKAT LUNAK (SKO25412) A



Business Process Analysis Strategies
Comparison

Business Business Business
Process Process Process
Automation Improvement Reeingineering

Potential Business | Low-Moderate Moderate High

Value

Project Cost Low Low-Moderate High

Breadth of

Analysis Narrow Narrow-Moderate | Very Broad

Risk Low Low-Moderate Very High

/'l‘
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Tantangan di Requirement Gathering

1. The "Yes, But" syndrome

— Stems from human nature and the users’
inability to experience the software as they
might a physical device

2. The “Undiscovered Ruins”

— Searching for requirements is like searching for
"Undiscovered Ruins®

— The more you find, the more you know remain
3. The "User and the Developer" syndrome

— Reflects the profound differences between
these two, making communication difficult
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The "Yes, But" Syndrome

For whatever reason, we always see two
immediate, distinct, and separate reactions
when the users see the system implementation

for the first time

1. "Wow, this is so cool; we can really use this,
what a neat job" and so on.

2. "Yes, but, hmmmm, now that | see it, what
about this ... ? Wouldn't it be niceif...?
Whatever happenedto ... ?“
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The "Undiscovered Ruins" Syndrome

In many ways, the search for requirements is like a
search for undiscovered ruins

— The more you find, the more you know remain

— You never really feel that you have found them
all, and perhaps you never will.

Indeed, software development teams always
struggle to determine when they are done with
requirements elicitation. When have they found

— all the requirements
— or at least enough requirements?
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The "User and the Developer"” Syndrome

e Communication gap between the user and
the developer

* Users and developers are
— typically from different worlds,
— may even speak different languages,
— have different backgrounds,
— have different motivations, and

— have different objectives
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The "User and the Developer" Syndrome

Reasons for this problem and some suggested solutions

Problem Solution

Users do not know what they want, or they know Recognize and appreciate the user as domain expert; try

what they want but cannaot articulate it alternative communication and elicitation technigues.

Users think they know what they want until Provide alternative elicitation techniques earlier;

developers give them what they said they wanted. storyboarding, role playing, throwaway prototypes, and so
an.

Analysts think they understand user problems Put the analyst in the user's place. Try raole playing for an

better than users da. hour or a day.

Everybody believes everybody else is politically Yas, its part of human nature, so let's get on with the
mativated, program,

7
4 ;
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Paradigma Analysis dan Design




Evolusi Paradigma Analysis dan Design

__Paradigm ________Diagrams ____

n Process-oriented Paradigm Flowchart
m Data-oriented Paradigm DFD

XM Object-oriented Paradigm UML
(data + process)
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What is the UML?

UML: Unified Modeling Language

UML can be used for modeling all processes
in the development life cycle and across
different implementation technologies
(technology and language independent)

UML is the standard language for
visualizing, specifying, constructing, and
documenting the artifacts of a software-
Intensive system

UML is a communication tool — for the
team, and other stakeholders
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| Segitiga Sukses Pengembangan Software
(Rumbqugh, 1999)

,'// \\\‘
/ .
/
|

' Notation:

Standard
N y N\
\“'x_ / / \
/ Process: [ Tools:
I Customer- | | Support

| Oriented | Standard and
Methodology / @
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State of the Art UML Tools

Rational Rose
Visual Paradigm
Sparx Systems

Enterprise Architeqt ——

Microsoft Visio
Star UML

Software AG

COMPLETENESS OF VISION
ource: Gartner (May 2017)

® ABILITY TO EXECUTE
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Diagram Name

UML 2.0 Diagrams

Primary Phase

Structure Diagrams
Class

Object
Package
Deployment

Component

Compaosite Structure

Behavioral Diagrams
Activity

Sequence
Communication

Interaction Owerview
Timing

Behavioral State Machine
Protocol State Machine

Lse-Case

[llustrate the relationships between classes modeled in the system.
[llustrate the relationships between objects modeled in the system.

Lsed when actual instances of the classes will better communicate
the model.

Group other UML elements together to form higher level constructs.

Show the physical architecture of the system. Can also be used to show
software components being deploved onto the physical architecture.

illustrate the physical relationships among the software components.

[llustrate the internal structure of a class, i.e., the relationships among
the parts of a class.

[llustrate business workflows independent of classes, the flow of activities
in a use case, or detailed design of a method.

Model the behavior of objects within a use case. Focuses on the time-based
ordering of an activity.

Model the behavior of objects within a use case. Focuses on the communi-
cation among a set of collaborating objects of an activity.

[llustrate an overview of the flow of control of a process.

Illustrate the interaction that takes place among a set of objects and the
state changes in which they go through along a time axis.

Examine the behavior of one class.
[llustrates the dependencies among the different interfaces of a class.
Capture business requirements for the system and to illustrate the inter-

action between Hg SRS AV APERRRNEIER L UNAK (sK025412)

Analysis, Design
Analysis, Design

Analysis, Design,
Implementation

Physical Design,
Implementation

Physical Design,
Implementation

Analysis, Design

Analysis, Design
Analysis, Design
Analysis, Design

Analysis, Design
Analysis, Design

Analysis, Design
Analysis, Design
Analysis




UML Problems

1. UML is modeling notation, it is not a
development process or a methodology

— UML driven development process?

2. UML is too complex, difficult to

understand quickly
— Which UML diagrams should we use?
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UML based Software Analysis and Design
(Sparx Systems EA)

. Display the boundary of a system and its
major functions using use cases and actors

. Model the organization’s business process
with activity diagram

. lllustrate use case realizations with sequence
diagrams

. Represent a static structure of a system
using class diagrams

. Reveal the physical implementation
architecture with deployment diagrams “
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UML based Software Analysis and
Design (Kendal, 2011)

. A use case diagram, describing how the system is used.
Analysts start with a use case diagram

. An activity diagram, illustrating the overall flow of
activities. Each use case may create one activity diagram

. Sequence diagrams, showing the sequence of activities
and class relationships. Each use case may create one or
more sequence diagrams

Class diagrams, showing the classes and relationships.
Sequence diagrams are used to determine classes

. Statechart diagrams, showing the state transitions. Each
class may create a statechart diagram, which is useful for
determining class methods
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Use Case Diagram
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UML based Software Analysis and
Design
(Barcl?y, 2004) [y

| 1:Establish use-case
diagrams

h. o

2: Develop activity, collaboration | _ _ _ _ Object_—oriented
and sequence diagrams analysis

| 3: Construct/revise class } Object-oriented design; W
e

Requirements analysis
development initial test cases

L diagram construct initial program cod
4: Incrementally implement, Im rp—
plementation; complete
document and test the code - — — — — 1 program code for one iteration
for each use-case

Y

5: Reconcile the
model diagrams

[realize another use-case]

[all use-cases implemented]

[new user requirements]

[no new requirements]

@®
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Identifikasi Proses Bisnis dengan
Use Case Diagram




UML based Software Analysis and
Decinn

™ 1. Systems 2. Systems
Analysis Design
1.1 ldentifikasi Proses \' , 2.1 Pemodelan Class
Bisnis dengan Use Case Diagram
Diagram

2.2 Pemodelan User
Interface Design

>

Bignis dengan Activity

agram afau BPMN . 2.3 Pemodelan Data
Model

1.1 Pemodelan Proses

N
-

iBNis

ram
tity) |

2.4 Pemodelan
Deployment Diagram

(Boundary - Control -
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Application Development Governance

Software Development Life Cycle

@

Planning

Identifying Business Value

Change Request

Software Request

Feasibility Analysis

Technical Feasibility
Project Size Estimation

Use Case Points

Economic Feasibility

Organizational Feasibility

Software Proposal

@

Analysis

Business Process Identification

Use Case Diagram

Business Process Modelling
Business Process Model and

Notation

Business Process Realization

Sequence Diagram

Requirement Gathering

Nonfunctional Requirements

Design

Program Design

Class Diagram

Deployment Diagram
User Interface Design

Data Model

Conceptual Data Diagram

Logical Data Model

Physical Data Model

Software Requirements Specification

@

Implementation

Software Construction

Program Code

Software Testing

Testing Plan

Documentation

Software Documentation

User Documentation

Installation

Technical Installation

Change Management

New Software




Use Case Diagram

Summarized into a single picture

All of the use cases for the part of the system
being modeled

Use case represents the discrete activities
performed by the user

Use Case Diagram tells what the system will
do

Good for communicating with users

//
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Use Case Diagram Syntax

Actor

— person or system that derives benefit
from and is external to the subject

Use Case
— Represents a major piece of system ©

functionality
Association Relationship

Include Relationship SSEREEE
Extend Relationship <cextends>>,
Generalization Relationship
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Use Case

A major piece of

system functionality
Can extend other @e CaSD

Use Cases

Placed inside system boundary

Labeled with descriptive
verb - noun phrase

//
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System Boundary

* |ncludes the name
of the system
inside or on top

Boundary

* Represents the
scope of the system

e Actors are outside the scope of the system

//
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Actor

A person or another
system that interacts
with the current system

* Arole, not a specific user

* Provides input, (acton)
receives output, or both Actor/Role
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Association Relationship

* Links actor and the Use Case

e Shows two-way communication
— If one-way, arrows are used
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Extends Relationship

Extends Use Case to include Optional
behavior
 Arrow points from the extension Use Case to

the base Use Case
({extend))

___________________________ >
Make Payment  {(extend)) 4 Make_
Arrangement Appointment

Bayu Nugroho — REKAYASA PERANGKAT LUNAK (SKO25412)
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Include Relationship

 |Include one Use Case from within

another
« Arrow points from base Use Case to the

included Use Case

(include))

Make New ((include)) y Create New

Patient Appointment Patient

//
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Generalization Relationship

« A specialized Use Case to a more
generalized Use Case

« Arrow points from specialized to
general Use Case

>
Make Old Make
Appointment > Appointment

Bayu Nugroho — REKAYASA PERANGKAT LUNAK (SKO25412) J



Use Case Diagram for Appointment System

-
x* x*

Patient

Appointment System

(]
A= :

Management

A= *
Doctor /
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Use Case Diagram with Specialized Actor

Appointment System
O
: = A
Patient
A
Q
P e
A * 0
Management I
Q New Patient

/\
% *
Doctor
"/
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Extend and Include Relationships

Appointment System

Make

M-" Y3 Appointment
P2 ot

f

Make Payment
Arrangements

Make OId Make New

Update Patient
Information

Produce Schedule

Information

Record

)
Patient Appt. Patient Appt. /\Aj\
/\
Patient
New Patient
O
A~
* /\
Old Patient

Availability

Manage
schedule
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Studi Kasus: Use Case Diagram Sistem
ATM




Use Case Diagram Sistem ATM

(versi Sederhana)

Sistem ATM

Memasukan PIN
Nasabah\ Mengirim Uang

Mengecek Saldo

Mengambil Uang

Melakukan Logout

In} Dl Lo ROIANMACA DENDARNACIZATILINAL [Cl/NYC A1)
payu iNugruriv NLRNATAOA T LINAINUNRNAT LUINAN (ONUZLZJOS L)




Use Case Diagram Sistem ATM

(Versi Include dan Extends)

/

\
Nasabah\

Sistem ATM

MemasukanKartu }———————— Memasukan PIN
«include»

Mengupdate Informasi
Kotak Deposit

Mengecek Saldo

ks

«extend»

Melakukan Transaksi
Perbankan s T = ——— _
Mengambil Uang

Petugas

«extend»~
~

Melakukan Logout
Mengirim Uang

" Sistem Core Banking

R Al ) REIZA AGA - DCDA
Dayu INUsIuliv NLCNATAOA T LINA




Use Case Diagram ERP Perbankan
(Sistem Lebih Kompleks)

ERP Perbakan
ATM Module Human Resource Module
2+ Nasabah 2 +Kepala Divis
Z» + Mengambil Uang % + Staff
i_» + Mengecek Saldo 4, (» + Melakukan Persetujuan Cuti
(1 + Mengirim Uang \\ (_» + Menganalisis Beban Kerja
\\
~
Finance Module Project M&tment Module
~
~
\\ ATM Module
~
\\
\ Mengecek Saldo
~

/ Mengirim Uang

//
\

Nasabah \

Mengambil Uang
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Use Case Diagram Sistem ATM

(Versi Normal)

Sistem ATM

MemasukanKartu |——-—————————— Memasukan PIN
«include»

\>%

Mengecek Saldo
Mengupdate Informasi
Kotak Deposit

Petugas

—
\

Nasabah\\

Mengambil Uang

Mengirim Uang
Keluar Sistem
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Systems Development Life Cycle (SDLC)

1. Planning: Mengapa Software harus Dikembangkan?

— System request, feasibility analysis, project size estimation

2. Analysis: Siapa, Kapan Digunakan dan Alur Kerja Software?

— Hdd/Soft, Requirement gathering dan business process
modeling

3. Design: Bagaimana Bekerja dan Komposisi dari Software?
— Program design, user interface design, data design

4. Implementation: Konstruksi dan Penyerahan Software

— System construction, testing, documentation, installation
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1. Representative Sistem (Gambar Sistem)

Contoh: _
www. pantauparkir.co.id M ere p Fese nta Si ka N

w@ — Gambaran sistem
- e
>y A - Ka.Parkir

Informasi Eksekutif

Virutal Private Server r N

Dashboard
(Data Statistik)

Pantau Parkir

“e_Application

. ,
Gateway DB

DATABASE CENTER
- DB Portal Center
- DB Dashboard
- DB Auth
- DB Kendaraan
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2. BLOK Diagram Sistem
Contoh: Menggambarkan

Choaad

et hubungan antar
Iy bagian alur kerja
e o Sistem

(Intermet)

Tt

Pl W
ESPEIGE

i '

Pl inarue ‘ ‘

Sensor Hupan

Sersor DHT11 * Sitem

Atmega 313

N —( - - | LA
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3. Software Environment

Mendokumentasikan

Kebutuhan Sistem
Contoh:

Pendukung Aplikasi/System

/\

HARDWARE SOFTWARE

(Server) Operating System: ............
Processor: .......... Ghz Web Browser: ...................
Memmory: .......... Ghz Database: ........cc.ceeennei
Hardisk :.......... B dll

dll
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4. Reqruitment Gathering:

- Functional

Fitur, Alur Kerja, dan aksi apa saja yang harus bisa
dilakukan oleh system (Contoh: fitur LOGIN, Kolom
Pencarian, Tombol Checkout, dll)

- Non Functional

Standar performa, keamanan data, kecepatan akses, dan
kompatibilitas (Contoh: Slide Hal.51)
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5. Identifikasi Proses Bisnis dengan :

USE CASE DIAGRAM

((actor))
Actor/Role
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Pustaka :
BrainNINTS

Romi Satria Wahono.net

System Analysis & Design
An Object-Oriented Approach with UML

(Alan Dennis, Barbara Haley Wixom, David Tegarden)

Modern Systems Analysis and Design
(Joseph S. Valacich, Joey F. George)

Systems Analysis and Design
(Kenneth E. Kendall, Julie E. Kendall)

System Analysis & Design
Ninth Edition

(Gary B. Shelly, Harry J. Rosenblatt)

/
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