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1. Systems Planning
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1.1 Siklus dan Metodologi
PengembanganSoftware
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1. User/ProductOwnermembawa permintaan 
kebutuhan (perubahan) software(System Request) 
ke System Analyst

2. System Analystmembuat analisis kelayakan 
(FeasibilityAnalysis) dari System Requesttersebut

3. Setelah dinyatakan layak, System Analystmelakukan 
analysisdan design, dan hasilnya adalah System 
Specification
ÅBusiness Analyst membantu System Analyst memahami 

proses bisnis dari software yang akan dibangun

4. System Specificationdiserahkan oleh System Anayst
ke Programmeruntuk dilakukan Konstruksi(Coding)

5. Hasil Konstruksi berupa Kode Program diserahkan 
ke Software Tester untuk dilakukanPengujian
(Unit, Integration, System, User Acceptance Testing)

6. Instalasi(delivery) software dan manajemen
perubahan
ÅSoftware= Kode Program + Dokumentasi (Pengembangan 

dan Penggunaan)

7. Siklus kembali ke 1 apabila ada permintaan 
perubahan (Permintaan Perubahan Software)

Siklus Pengembangan Software:
Alur, Peran, dan Tahapan (Deliverable) (Tilley, 2012)(Dennis, 2016)(Valacich, 2017)
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Planning
(SystemProposal)

Analysis andDesign
(SystemSpecification)

Implementation
(Software)
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(UpdatedSoftware)



Siklus Pengembangan Software

Planning

(System Proposal)

Analysis
(System Specification)

Design
(System Specification)

Implementation
(New System)
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(Tilley, 2012)            (Dennis, 2016)           (Valacich, 2017)



ÅA formalized approach to implementing the 
Software Development Life Cycle (Dennis, 2012)

ÅA simplified representation of a software process 
(Sommerville, 2015)

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

Metodologi Pengembangan Software
(Model Process)
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1. Structured Design
(Prescriptive) (1967- )
ÅWaterfallmethod
ÅParalleldevelopment

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

3. Agile Development
(Adaptive) (1995-)
ÅExtreme Programming (XP)
ÅScrum

Metodologi Pengembangan Software

Compiled from (Dennis, Wixom and Tegarden, 2016)

More 
Prescriptive/
Documentation

More
Adaptive/
Communication
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1.2 System Request dan Feasibility 
Analysis
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1. Planning: MengapaSoftwareharus Dikembangkan?

Å System request
Å Feasibility Analysis(project size estimation)

2. Analysis: SiapaPenggunadan AlurKerja Software?

Å Requirement gathering
Å Business process modeling

3. Design: Bagaimana Komposisidari Software?

Å Program design
Å User interfacedesign
Å Data design

4. Implementation: Konstruksidan PenyerahanSoftware

Å System construction
Å Testing
Å Documentation
Å Installation

Siklus Pengembangan Software
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Feasibility Analysis

Technical 
(Capabilities)

Economic
(ROI, BEP)

Organizational
(Goals, Core Business)

System Request
(Business ValueIdentification)

Lower Cost
Increase

Productivity
Increase Profit

Planning
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Elemen Deskripsi Contoh

Business NeedÅ The business-related reason 
for initiating the software 
development project

Å Reasonprompting the 
project, andwhy the project 
should be funded?

Å Meningkatkan penjualan
Å Mengurangi biaya operasional
Å Meningkatkan produktifitaspegawai
Å Meningkatkan kualitas layanan
Å Mengurangi kebocoran/kecurangan
Å Mengurangicacat produksi
Å Meningkatkan efisiensi kerja

Business 
Value

Å The benefits that the 
software will create for the 
organization

Å Tangible value (a quantiable
value) and intangible value 
(intuitive believe) 

Å Peningkatan penjualan 3%
Å Pengurangan biaya operasional 10%
Å Peningkatan produktifitaspegawai 10% 

(dihitung rasio pekerjaan dan gaji)
Å Pengurangan cacat produksi 20%
Å Peningkatan efisiensi kerja 20%

Business 
Requirements

Å The business capabilities 
that software will provide

Å Can be replaced by Use Case 
Diagram

Å Fitur registrasi, login, dan logout
Å Fitur pengelolaan data pengguna
Å Fitur pengiriman notifikasi otomatis
Å Fitur cetak laporan bulanan dan tahunan

System Request

19



Software quality is (IEEE, 1991): 
1. The degree to which a 

system, component, or 
process meets specified 
requirements

2. The degree to which a 
system, component, or 
process meets customer 
or user needs or 
expectations(benefits)

SoftwareBerkualitas?

20

Sesuai Kebutuhan

Ada Keuntungan
Business

Value

Business 
Requirements



System Request: Sistem Penjualan Musik Online
Project Sponsor:Margaret Mooney, Vice President of Marketing
Business Needs:Project ini dibangun untuk:

1. Mendapatkan pelanggan baru lewat Internet

2. Meningkatkan efisiensi penanganan masalah pelanggan melalui internet

Business Requirements:
Sistem yang mendukung penjualan musik secara online. Fitur-fitur yang harus ada:
1. FiturPencarian Produk
2. FiturPencarian Toko yang Menyediakan Stok Produk
3. FiturPemesanan Produk Melalui Toko yang Menyediakan
4. FiturPembayaran dengan Berbagai Pilihan Pembayaran

Business Value:
Intangible Value:
Á Meningkatkan kenyamanan dan kepuasan pelanggan
Á Meningkatkan brandrecognitiontentang perusahaan di dunia Internet

Tangible Value: 
1. Meningkatkan penjualan dari pelanggan baru lewat Internet:

Å Rp 400 juta peningkatan penjualan dari pelanggan baru dan Rp 600 juta dari 
pelanggan lama

2. Mengurangi biaya operasional untuk menangani komplain dari pelanggan
Å Rp 100 juta pengurangantahunan biaya telepon untuk menangani pelanggan21



Studi Kelayakan Sistem Penjualan Musik Online

Margaret Mooney danAlec Adams membuat studikelayakan untuk pengembangan 
Sistem Penjualan MusikOnline

Kelayakan Teknis

Sistempenjualanmusik onlinelayak secarateknis, meskipun memiliki beberapa risiko.

Risiko Berhubungan dengan Kefamilierandengan Aplikasi: ResikoTinggi
Å Divisi Marketingtidak memiliki pengalaman menggunakan sistem penjualan online
Å Divisi IT memiliki pemahaman yang baik tentang sistem penjualan offline, akan tetapi 

tidak berpengalaman mengembangkan sistem penjualan musik online

RisikoBerhubungandenganKefamilieran denganTeknologi: ResikoSedang
Å Divisi IT tidak menguasai masalah infrastruktur dan ISP, tetapi akan menyewa konsultan
Å Divisi IT cukup familier dengan frameworkdan IDE yang akan digunakan
Å Divisi Marketingtidak memiliki pengalaman menggunakan teknologi Web

Risiko berhubungan denganUkuran Project: Risiko Rendah
Å Perusahaan memiliki total 30 orang pengembang 
Å Project dikerjakan oleh 5 orang pengembang denganestimasi waktu 6 bulan

Kompatibilitasdengan sistem dan infrastruktur yang ada: Risiko Rendah
Å Sistem pemesanan yang ada sekarang menggunakan open standard, jadi sangat 

kompatibeldengan sistem penjualan berbasis web yang akan dibangun22



KelayakanEkonomi

Costbenefit analysistelahdilakukan. Sistem Penjualanmusik online
memiliki peluang yang baik untuk bisa meningkatkan pendapatan 
perusahaan.

ÅReturnon Investment (ROI) setelah3 tahun: 31%
ÅBreak-even point (BEP): 2.25tahun
ÅTotal keuntungansetelah 3 tahun: Rp. 503.559.986,-

Kelayakan Organisasi

ÅSecara organisasi, resikonyarendah. Tujuan dari pengembangan
sistem penjualanmusik onlineadalah meningkatkan penjualan 
perusahaan.Dan ini selaras dengan KPI marketingyang ke arah 
peningkatan kuantitaspenjualan
ÅProject championdari pengembangansistem penjualanmusik online

ini adalah Margaret Mooney, Vice President of Marketing
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2019 2020 2021

Peningkatan penjualan dari pelanggan baru 0 400,000,000 500,000,000

Peningkatan penjualan dari pelanggan lama 0 600,000,000 700,000,000

Pengurangan biaya operasional dan telepon 0 100,000,000 100,000,000

Total Benefits: 0 1,100,000,000 1,300,000,000

PV of Benefits: 0 978,996,084 1,091,505,068

PV of All Benefits: 0 978,996,084 2,070,501,152

Honor Tim (Analysis, Design and Implementation) 360,000,000 0 0

Honor Konsultan 90,000,000 0 0

Total Development Costs: 450,000,000 0 0

Honor Pengelola Web 60,000,000 70,000,000 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

Biaya Marketing 100,000,000 200,000,000 300,000,000

Total 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

PV of all Costs: 735,849,057 1,145,247,419 1,640,622,796

Total Project Costs Less Benefits: -780,000,000 640,000,000 710,000,000

Yearly NPV: -735,849,057 569,597,722 669,811,321

Cumulative NPV: -735,849,057 -166,251,335 503,559,986

Return on Investment (ROI) di Tahun 3: 30.70% -100.00% -0.145166304 0.306932213

Break-even Point (BEP): 2.25 tahun 2.24820621824
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2. Systems Analysis

31



2.1 Requirement Gathering
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Siklus Pengembangan Software

Planning

(System Proposal)

Analysis
(System Specification)

Design
(System Specification)

Implementation
(New System)
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(Tilley, 2012)            (Dennis, 2016)           (Valacich, 2017)



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

(Endres, 2003) [L2]

.ƻŜƘƳΩǎ First Law
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ÅBusiness Requirements
ÅStatement of what the system must do

ÅFocus on what the system must do, not how to do it

ÅThere are 2 kinds of requirements
1. FunctionalRequirements

2. NonfunctionalRequirements

What is a Requirements
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1. System Planning
1.1 Project Scope
1.2 Project Schedule
1.3 Project Team

2. System Design
2.1 FunctionalRequirements

2.1.1 Actor
2.1.2 Use Case Diagram
2.1.3 ActivityDiagram (BPMN)
2.1.4 SequenceDiagram
2.1.5 ClassDiagram
2.1.6 DataModel
2.1.7 User Interface Design
2.1.8 DeploymentDiagram
2.1.9 Relational Matrices

2.1.9.1 Actor ςActivity Diagram
2.1.9.2 Actor ςSequence Diagram

2.2 NonfunctionalRequirements
2.2.1 Operational
2.2.2 Performance
2.2.3 Security
2.2.4 Hardware
2.2.5 Development Platform
2.2.6 Deadline

ContohTemplate System Specification
(SRS, BRD, FSD)

36

3. System Implementation
3.1 TestingStrategy

3.2 InstallationStrategy 

3.3 Change Management Strategy



ÅKebutuhan tentang fungsi softwaresecara 
menyeluruh

ÅPemodelan dengan UML, ataupun penjelasan fitur-
fitur dalam bentuk problem statements, adalah 
termasuk dalam FunctionalRequirement
ÅDiagrams:

ÅUse CaseDiagrams

ÅActivityDiagrams

ÅProblem Statements:

ÅMust searchfor inventory

ÅMust performthese calculations

ÅMust producea specific report

1. Functional Requirement

37



1. OperationalςPhysical/technical 
environment

2. PerformanceςSpeed and reliability

3. SecurityςWho can use the system

4. Cultural & Political ςCompany 
policies, legal issues

2. Nonfunctional Requirements

38
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1. Document Analysis
2. Interviews
3. Joint Application Design (JAD)
4. Questionnaires
5. Observation

Metode Requirement Gathering
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ÅProvides clues about the "formal" 
existing As-Is system

ÅTypical documents
ÅForms

ÅReports

ÅPolicy manuals

ÅLook for user additions to forms

ÅLook for unused form elements

ÅDo document analysis before interviews

1. Document Analysis
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ÅMost commonly used techniqueandvery
natural

ÅIf you need to know something, you ask 
someone

ÅFivebasicsteps:

1. Selecting interviewees

2. Designing interview questions

3. Preparing for the interview

4. Conducting the interview

5. Post-interview follow-up

2. Interviews
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ÅAllows project managers, users, and 
developers to work together

ÅMay reduce scope creep by 50%

ÅAvoids requirements being too specific or 
too vague

ÅInclude 10 to 20 users

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

3. Joint Application Design (JAD)
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JAD Meeting Room

JPEG Figure 5 -5 Goes Here
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ÅSelectingparticipants
ÅUsing samplesof the population

ÅDesigning the questionnaire
ÅMore important than interview questions
ÅPrioritize questions to grab attention
ÅDistinguish between:

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

ÅAdministeringthe questionnaire
ÅExplain its importance& how it will be used
ÅGive expected response date
ÅFollow up on late returnsandhavesupervisorsfollow up
ÅPromise to report results

ÅQuestionnaire follow-up
ÅSend results to participants

4. Questionnaire
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ÅUsers/managers often ŘƻƴΩǘ ǊŜƳŜƳōŜǊ 
everything they do

ÅValidates info gathered in other ways

ÅBehaviors change when people are watched

ÅKeep low profileΣ ŘƻƴΩǘ ŎƘŀƴƎŜ ǘƘŜ ǇǊƻŎŜǎǎ

ÅCareful not to ignore periodic activities
Å²ŜŜƪƭȅ Χ aƻƴǘƘƭȅ Χ !ƴƴǳŀƭ

5. Observation
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KarakteristikMetode 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
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1. BPA (Business Process Automation)
ÅMakes almost no changes to business processes, 

just makes them more efficient

2. BPI (Business Process Improvement)
ÅChangewhat the users do, not just how 

efficiently they do it

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

Business Process Analysis Strategies
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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
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Business Process Simulation:
PenangananPasienGawatDarurat
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1. Process 
Validation

2. Time 
Analysis

3. Resource 
Analysis

Logic Faults and
Deadlock Process

Service Level Agreement
of Processing Time

Over/Under Utilization
of Resources

Business ProcessSimulation



ValidasiProses Bisnis

Menangani 100Orang Pasien Seperti Menangani 296Orang Pasien

PROSES BISNIS INI TIDAK EFISIEN!
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ValidasiProses Bisnis

Perlu Sinkronisasi Pekerjaan,
SebelumOtorisasiKedatanganDilakukan
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ValidasiProses Bisnis

Proses Bisnis Terbukti Valid dan
100 Pasien Tertangani dengan Efisien dan Efektif!
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Analisis Waktu
Aktifitas Waktu (Menit)

Menerima Laporan Gawat Darurat 4

Mengklasifikasi Tingkat Gawat Darurat 5

Mengentri Data Pasien 11

Menjemput Pasien dengan Ambulan Lengkap 20

Mendatangi Pasien dengan Ambulan Motor 7

Mendatangi Pasien dengan AmbulanStandard 10

Mengotorisasi Kedatangan Pasien 4

4 Menit

Perlu Waktu 17.73 Menit 
untuk Menangani 1 Pasien

54



Analisis Sumber Daya Manusia

SumberDaya Kuantitas

Call center 2

Perawat 2

AmbulanLengkap 4

AmbulanStandar 2

AmbulanMotor 2

Resepsionis 2

2 Orang

Overutilization

Underutilization

2 Orang
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Analisis Biaya

2 USD/Penanganan

Total Biaya Perhari
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ÅDikembangkanSistemCerdasyang 
membantuperawatdenganMengautomasi
KlasifikasiTingkat GawatDarurat

ÅPekerjaanάMengklasifikasi Tingkat Gawat 
Daruratέ ȅŀƴƎ sebelumnyaperluwaktu5 
menit
ÅDengansistemcerdasmenjadihanya1 menit

Business Process Automation
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Business Process Simulation
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Aktifitas Waktu (Menit)

Menerima Laporan Gawat Darurat 4

Mengklasifikasi Tingkat Gawat Darurat 5

Mengentri Data Pasien 11

Menjemput Pasien dengan Ambulan Lengkap 20

Mendatangi Pasien dengan Ambulan Motor 7

Mendatangi Pasien dengan AmbulanStandard 10

Mengotorisasi Kedatangan Pasien 45 Menit

Perlu Waktu 17.73 Menit 
untuk Menangani 1 Pasien



Business Process Automation
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Aktifitas Waktu (Menit)

Menerima Laporan Gawat Darurat 4

Mengklasifikasi Tingkat Gawat Darurat 1

Mengentri Data Pasien 11

Menjemput Pasien dengan Ambulan Lengkap 20

Mendatangi Pasien dengan Ambulan Motor 7

Mendatangi Pasien dengan AmbulanStandard 10

Mengotorisasi Kedatangan Pasien 41 Menit

HanyaPerlu Waktu 8 Menit
untuk Menangani 1 Pasien



1. The "Yes, But" syndrome
ÅStemsfrom human nature and the users' inability 

to experience the software as they might a 
physical device

2. ¢ƘŜ άUndiscovered Ruinsέ
ÅSearching for requirements is like searchingfor 
Ϧ¦ƴŘƛǎŎƻǾŜǊŜŘ wǳƛƴǎά

ÅThe more you find, the more you know remain

3. The "User and the Developer" syndrome
ÅReflectsthe profound differences between these 

two, making communication difficult

Tantangan di Requirement Gathering
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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 I see it, what 
about this ...  ? Wouldn't it be nice if . . . ? 
²ƘŀǘŜǾŜǊ ƘŀǇǇŜƴŜŘ ǘƻ Φ Φ Φ Κά

The "Yes, But" Syndrome
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ÅIn many ways, the search for requirements is like a 
search for undiscovered ruins
ÅThe more you find, the more you know remain

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

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

Åor at least enough requirements?

The "Undiscovered Ruins" Syndrome
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ÅCommunication gap between the user and 
the developer

ÅUsers and developers are
Åtypicallyfrom different worlds,

Åmay even speak different languages, 

Åhave different backgrounds,

Åhavedifferent motivations, and

Åhavedifferent objectives

The "User and the Developer" Syndrome
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Reasons for this problem and some suggested solutions

The "User and the Developer" Syndrome
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Paradigm Diagrams

1 Process-orientedParadigm Flowchart

2 Data-orientedParadigm DFD

3 Object-orientedParadigm
(data + process) 

UML

Evolusi Paradigma Analysis dan Design
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ÅUML: Unified Modeling Language

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

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

ÅUML is a communication toolςfor the team, 
and other stakeholders

What is the UML?
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SejarahUML
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Booch,    Jacobson, Rumbaugh



State of the Art UML Tools
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ÅRational Rose

ÅVisual Paradigm

ÅSparxSystems
Enterprise Architect

ÅMicrosoft Visio

ÅStar UML



UML 2.0 Diagrams
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1. UML is modeling notation, it is not a 
development processor a methodology
ÅUML driven development process? 

2. UML is too complex, difficult to 
understand quickly
ÅWhichUML diagramsshouldwe use?

UML Problems
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1. Display the boundary of a system andits 
major functions using use cases and actors

2. Model theƻǊƎŀƴƛȊŀǘƛƻƴΩǎbusinessprocess
with activitydiagram

3. Illustrate use case realizations with sequence
diagrams

4. Represent a static structure of a system using 
class diagrams

5. Reveal the physical implementation 
architecture with deployment diagrams

UML basedSoftwareAnalysisandDesign
(SparxSystems EA)
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1. A use case diagram, describing how the system is 
used. Analysts start with a use case diagram

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

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

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

5. Statechartdiagrams, showing the state transitions. 
Each class may create a statechartdiagram, which is 
useful for determining class methods

UML basedSoftwareAnalysisandDesign 
(Kendal, 2011)
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(Kendall and Kendall, 2011)
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UML basedSoftwareAnalysisandDesign
(Barclay, 2004)
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UML basedSoftwareAnalysisandDesign
(Wahono, 2009)

1. Systems Analysis

1.1 Identifikasi Proses Bisnis 
dengan Use CaseDiagram

1.2 Pemodelan Proses Bisnis 
dengan Activity Diagram atau 

BPMN

1.3 Realisasi Proses Bisnis 
dengan SequenceDiagram 

(Boundary- Control- Entity)

2. Systems Design

2.1 Pemodelan Class Diagram

2.2 Pemodelan User Interface
Design

2.3 Pemodelan Data Model

2.4 Pemodelan Deployment 
Diagram

75



76








































































































































































































































































































