
Webinar Nasional

Prof. Dr. Ir. Marimin, MSc

Email: marimin@ipb.ac.id

Sistem Pendukung Pengambilan Keputusan

(Decision Support Systems):

Filosofi dan Model Konseptual

Guru Besar Systems Engineering, IPB University

Bogor, 18 September 2018



Note : MIS : Management Information System

DSS : Decision Support System

SOP : Standard Operation Procedure

MES : Monitoring and Evaluation System
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What is a System?

Manufacturing
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Input of
Raw Materials
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Finished Products

Environment

Other Systems

Control by
Management
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Feedback
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System Boundary



SYSTEM DEFINITION

Element (E1) E2

E3

E5E4

Sub 

Goal

Goal

•System Phylosophy

- Goal Oriented (Cybernetic)  C  S

- Holistic Not Partial                        H

- Effectiveness Not Efficiency  E



System Thinking

VUCA: Volatile, Uncertaint, Complex, Ambiguity

VUCA: Visioner, Understanding, Clarity, Adaptive  



Domain Ilmu Sistem

Kompleks

- Memiliki faktor & parameter >>>

Dinamik

- Merupakan fungsi waktu f(t)

Probabilistik

- Tidak deterministik

Fuzzy – Set Theory



 Decision Problem

• Decision makers usually face situation which have 

characteristics: unique, uncertain, complex, variable terms 

(long, medium, short), and multi-level structures. 

• Hierarchy and characteristic of Decision Problems:

Decision Analysis

 Directive

 Strategic

 Tactic

 Operasition
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 Pengetahuan v.s. wisdom 

 Pendekatan Berencana v.s. Pend. Sistem 

 Pendekatan Hard-System v.s. 

Soft-system

 Teori mendalam v.s. Aplikasi pragmatis

 Basis Data/informasi v.s. basis 

model/pengetahuan

 Alat dan sistem canggih v.s.  Alat dan

sistem tepat guna dan tepat sasaran
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 Cara Pandang Parsial v.s. Holistik

 Penekanan pada Efektivitas v.s. Efisiensi

 Orientasi Penyelesaian Masalah v.s. 

Pencapaian Tujuan 

 Team-work v.s Individual-work 

 Collective v.s. Individual Decision Making

 Jangka waktu menengah atau panjang



Directive

Strategic

Tactic

Operational

ES

DBMS

IS

EIS

MIS

Information system application in business

DSS

EDP



Computer Based Information Systems-CBIS

• ES : Expert System

• DSS : Decision Support Systems

• MIS : Management Information System

• DBMS : Data Based Management Systems

• EDP : Electronic Data Processing

• IS : Information Systems



EIS dan DSS
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Definisi Sistem Penunjang Keputusan (SPK/DSS)

Merupakan alat manajemen yang terdiri dari komponen 

basis data, basis model dan user interface yang berbasis 

komputer yang dapat digunakan untuk menyelesaikan 

masalah dan membantu tugas-tugas pengambilan 

keputusan.  DSS mendukung pengambilan keputusan 

kompleks dengan penekanan pada   efektifitas (Turban, 

1998)
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FOUR MAJOR DSS CHARACTERISTICS

1. Incorporate both data and model

2. Assist Manager in semi-

structured/unstructured design making 

process

3. Support rather than replace managerial 

judgment

4. Improve effectiveness rather than efficiency
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DSS STRUCTURE

Data; 

External and 

Internal

Data Based 

Management

Dialog 

Management

Model  Based 

Management

Other 

Computer-

based Systems

Manager (User) 

and Tasks
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SAMPLE OF DECISION AREA

• Industrial planning

• Municipal waste control

• Water allocation and usage

• Budged  allocation

• Seat allocation of a general election 

• Strategy for ICT development

• .…
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Data

- ICT Profile

- Population Profile

- ICT policy

Data 

Extraction DBMS

DBMS Function

- Input

- Edit

- Sort

- Integrated

MBMS

ICT Prediction

Population Dynamic 

Model

Financial Analysis 

Model

MCDM

Dialog 

Management 

System

User

Figure : DSS for ICT Development



DSS for Fisheries Sustainablity 

The DSS data flow diagram
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Data

- Profile wisata

- Profile infrastruktur

- Profile masyarakat

- Policy pemerintah 

- Profile wisatawan

- Profile fasilitas 

wisata

Data 

Extraction DBMS

DBMS Function

- Input

- Edit

- Sort

- Integrated

MBMS

Pengembangan Prod

Segmentasi

Lokasi wisata

Strategi

Dialog 

Management 

System

User

Figure : DSS strategi pengembangan pariwisata
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METODOLOGI

METODA
Pendekatan 

Sistem

• Analasis Kebutuhan
• Formulasi Permasalahan
• Identifikasi Sistem

Pemilihan Jenis Wisata
AHP 

MPE 
Pemilihan Segmen Wisata

Lokasi Pariwisata Sistem Pakar

Regresi LinierKetersediaan Sumberdaya

Strategi Pengembangan
Pariwisata dan Kelemgaannya

Kelayakan Pariwisata

AHP & ISM

B/C Ratio, ,NPV, 
IRR dan PBP

MULAI



Internal Data

Eksternal Data

Knowledge Base

EIS

IDSS

IESS

Midle management

Top Management

X

IESS-Intelligent executive 

support system Concept
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Sistem inteligent Expert



What Artificial Intelligence Is?

• Artificial intelligence (AI)
– Computers with the ability to mimic or duplicate the 

functions of the human brain

• Artificial intelligence systems
– The people, procedures, hardware, software, data, and 

knowledge needed to develop computer systems and 

machines that demonstrate the characteristics of 

intelligence.

– Systems that think like humans. 

Systems that act like humans. 

Systems that think rationally. 

Systems that act rationally.
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Artificial Intelligence Applications

Cognitive
Science

Applications

Artificial
Intelligence

Robotics
Applications

Natural
Interface

Applications

•Expert Systems

•Fuzzy Logic

•Genetic Algorithms

•Neural Networks

•Visual Perceptions

•Locomotion

•Navigation

•Tactility

•Natural Language

•Speech Recognition

•Multisensory Interface

•Virtual Reality
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Components of Expert Systems

The Expert System

Knowledge
Base

User Workstation

Expert
Advice User

Interface
Programs

Inference
Engine

Program

Expert System Development

Workstation

Knowledge
Engineering

Knowledge
Acquisition
Program

Expert and/or
Knowledge Engineer
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Ranah basis 

data/pengetahuan

• Konsep dan hirarki 

• Kendala 

• Konsep representasi

Tujuan dan 

Permasalahan

Model Algoritma Standard 

yang sudah 

diimplementasikan

• Teknik pengambilan  

keputusan

• Teknik sistem intelijen

• Teknik heuristik

• Teknik optimasi

Pemodelan

Sistem Cerdas

Kebutuhan 

Permodelan

Pengembangan 

model
Basis Model

• Teknik pengambilan  

keputusan multikriteria  

/hirarki

• Teknik sistem intelijen: 

sistem fuzzy, jaringan 

neural dan algoritma  

genetik

• Teknik optimasi

Agenda  metode 

dan algoritma

• Prosedur eksekusi

• Fasilitas dialog

• Representasi dan 

penjelasan

Karakteristik 

Model

Fuzzy atau eksak



PEMODELAN SISTEM
KERANGKA KONSEPTUAL MODEL IDSS-PSPi

Pemodelan 
Sistem 
Cerdas

Tujuan dan 
Permasalahan

Basis data dan 
Proses 

Ekstraksi Data 
/ Informasi

Basis Model 
dan Algoritma 

Pendukung

Akses Media

Verifikasi dan 
Validasi



Komputasi Cerdas untuk iDSS

Manajemen 
Risiko

Logika
Fuzzy

Multi
Objective

Programmin
g

Basis Data (Big 
data/Data 
warehouse 
Pelayanan 

Publik 

Neural 
Network

Optimasi 
Koloni Semut

Intelligent 
Model based 
Management 

System

Algoritma 
Genetika

Kelembagaan 
dan DSS 

Cerdas PSPi

- ISM

- Sistem 
Cerdas
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Data

- ICT Profile

- Population Profile

- ICT policy

Data 

Extraction DBMS

DBMS Function

- Input

- Edit

- Sort

- Integrated

IntelligenMBMS

ICT Prediction - NN

Population Dynamic 

Model

Fuzzy Financial 

Analysis Model

SC-for ICT Policy 

Dialog 

Management 

System

User

Figure : Intelligent DSS for ICT Development
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Komputasi Cerdas Pendukung IDSS

METODA
Pendekatan 

Sistem

• Analasis Kebutuhan
• Formulasi Permasalahan
• Identifikasi Sistem

Prediksi ICT
Nerual 

Network

Prediksi kebutuahan

Segmentasi Fuzzy-clustering

System DynamicDinamika Populasi  

Strategi Pengembangan
Kebijakan Pelayanan Publik

Kelayakan dan optimasi layanan

Fuzzy AHP

Fuzzy feasibility 
analisis and opt.

MULAI
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Data

- Area Profile

- Population Profile

- Disaster Profile

Data 

Extraction DBMS

DBMS Function

- Input

- Edit

- Sort

- Integrated

Intelligen MBMS

Disaster Prediction

Disaster Prevention

Victims evacuation

Res. Mobili.

Dialog 

Management 

System

User

Figure IDSS for Disaster Management



DSS in Agricultural Irrigation Management System

Shashank Ojha - The World Bank

Decision Support Systems & Knowledge Systems

Water Resources Planning

Data Collation, Analysis, Planning 
Basin Database

Dams 

Database &

Dams Safety

GIS

Database

Water Resource Management

Real Time Distribution 

and  Control 

Network maintenance

Maintenance planning

Condition monitoring

Enterprise Information / Decision Support Systems

Procurement and Contracts Management

Contracts and Contractors Management Tendering  and Procurement

HR

Payroll

Mgmt

Human 

Resources

Payroll

Mgmt

Human 

Resources

WRD Intranet with Messaging, Groupware, Workflow

Stakeholders Management

WUA/Farmers

Info System

Revenue Billing

Portal/Web Site for ID

Financial

Assets

AR AP

Gen Ledger

Cash Management

Planning / 

Budgeting

Assets

AR AP

Gen Ledger

Cash Management

Planning / 

Budgeting

Projects

Project 

Mgmt.

Application Framework 
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Transactional IT System

DSS component:

Logistics network design

Relation of Transactional IT Systems and DSS  

DSS component:

Demand planning

DSS component:

Capacity/supply planning

DSS component:

Inventory management

DSS component:

Distribution planning

DSS component:

Production Planning

Data
Data

Data

Data

Data
Data

Decisions Decisions Decisions

Decisions Decisions Decisions



Desain Agro-Logistik 4.0 

Big Data&

Intel. Sys.Cloud & Internet of Things
OLAP & Smart 

SystemDigitalisasi pertanian



Modul Keterangan Scientific Tools

A Harga Keekonomian Dynamic Market Model

Simulation Forecasting

C Harga Kesepakatan Optimization Method

Genetic Algorithm

Agent Based Modeling

D Harga Kendali Fuzzy Inference

Heuristic

Nerve System: Inference Engine (IESS)
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Workstation

s

Barco 

Projecto

r

White 

Board

Wall-Mounted 
Project Screen White 

Board

Storage Break 

Area

Breakout 

Room

Breakout 

Room

Breakout 

Room

Control 

Room

Figure : Universal of Arizona Small GDSS Facility

Facilitator Console and 

Network File Server



36 Data 

base

GDSS Applications 

Software Model 

Base

Processor

User Interface

Group Facilitator 

Group Members 

I/O Device Public Screen

Gambar: Model GDSS



Penutup

DSS dan IDSS dapat diintegrasikan pada Sistem 
Pengambilan keputusan berperan penting pada 
peningkatan efektivitas dan efisiensi manajemen
utamanya dalam hal ketepatan dan kecepatan 
pengambilan keputusan. 

Telah dirumuskan beberapa kerangka model 
DSS dan iDSS yang diharapkan mampu 
meningkatkan efektifitas dan efisiensi 
pengambilan keputusan pada situ



Rekomendasi

Pengembangan portal layanan umum atau
spesifik terintegrasi dengan Sistem 
Pengambilan Keputusan Cerdas

Pengembangan Basisdata/Data warehouse 
untuk aplikasi bersama layanan umum

Pengembangan Basis Model Cerdas dan 
Bisnis Intelligen Modul yang terintegrasi 
dengan Dash-board multi hirarki.



CONTOH PUSTAKA



CONTOH PUSTAKA



Terima kasih
Thank you

Arigatou Gozaimasu


