INOVASI SAINS DAN
TEKNOLOGI

Disampaikan Oleh:
Prof. Dr. Ir. Marimin, MSc.
Guru Besar Teknik Kesisteman, IPB University

Pada:

SEMINAR NASIONAL TEKNOLOGI INFORMASI, KOMUNIKASI DAN INDUSTRI,
SNTIKI Ke-12 Tahun 2020

1 Desember 2020
Fakultas Sains dan Teknologi

Universitas lslam Negeti Sultan Svarif Kasim R



https://youtu.be/508CR1fd8ws

REVOLUSI INDUSTRI 4.0

INDUSTRY 4.0

INDUSTRY 3.0

INDUSTRY 2.0

INDUSTRY 1.0

Mechanization, steam Mass production, Automation, computers Cyber Physical Systems,
power, weaving loom assembly line, and electronics internet of things, networks

electrical energy

Steam, water, Division of labor, Electronics, IT, Cyber physical system,
mechanical production electricity, mass automated production  Artificial Intelligence,
equipment production OTOMASI Digitalization

MEKANISASI MASIFIKASI The blurring line between physical, digital, and biological spheres....


https://youtu.be/ystdF6jN7hc

o Industri 4.0
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Smart Products are equipped with Smart Products are equipped
sensor technology giving access to P with' a M2M communication
conditlon Informatlon regarding @ Q device that enables Interactlon
the product and Its environment EY and data exchange with other

cyber-physical systems

Responsive

Smart Products are equipped ({:C-%\ * Smart Products are equipped

with computing power that enables u with control technology that

autonomous declislon-making enables autonomous product

and self-learning processes adaptlon based on Internal or

based on defined algorithms external commands /////
Sumber:

CAPGEMINI



What Artificial Intelligence Is?

« Artificial intelligence (Al)

— 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.

@ 2011 Jones and Bartlerr Publishers, LLC (ww

w.jbpub.com)



JAS MERAH (JANGAN LUPAKAN SEJARAH)

THE BEGINNINGS OF A.l.

Although the computer provided the technology
necessary for Al, it was not until the early 1950's
that the link between human intelligence and
machines was really observed. Norbert Wiener
was one of the first Americans to make
observations on the principle of feedback theory..
What was so important about his research into
feedback loops was that Wiener theorized that all
intelligent behavior was the result of feedback
mechanisms. Mechanisms that could possibly be
simulated by machines. This discovery influenced
much of early development of Al. (Alicia
Washington)




ALAN TURING

In 1950 Alan Turing published a landmark
paper in which he speculated about the
possibility of creating machines with true
intelligence. He noted that "intelligence" is
difficult to define and devised his famous
Turing Test.

Interrogator

Respondent A Respondent B



ALLEN NEWELL & HERBERT SIMON

In late 1955, Newell and Simon
developed The Logic Theorist,
considered by many to be the
first Al program. The program,
representing each problem as a
tree model, would attempt to
solve it by selecting the branch
that would most likely result in
the correct conclusion (Alicia
Washington).

eGame Playing
Deep Blue Chess program beat
world champion Gary Kasparov




JOHN MCCARTHY

In 1956 John McCarthy regarded as the
father of Al, organized a conference to
draw the talent and expertise of others
interested in machine intelligence for a
month of brainstorming. He invited them
to Vermont for "The Dartmouth summer
research project on artificial intelligence."
From that point on, because of
McCarthy, the field would be known as
Artificial intelligence (Alicia Washington)




LOTFI ZADEH

In 1965 Lotfi Zadeh regarded
as the father of Fuzzy Logic
which is currently widely used
for intelligence system
development. He published
seminal paper “Fuzzy Logic”.



https://www.google.com/imgres?imgurl=http://api.ning.com/files/0-voIJCmYgQg7X5291sgWQQsjYXCziWYZk9nupEvcKq8m*d-We7YLvPpvzkfn0MjQbXAeMdqHugXsC4-ScCPqnih5O1gAeml/518pxLotfi_Zadeh1.jpg&imgrefurl=http://www.analyticbridge.com/photo/dr-lotfi-zadeh?context=latest&docid=PWx-lJIYk91DPM&tbnid=wfH2sKqtpu06AM:&w=518&h=599&ei=6xd4VK7aKdeOuASfwILwBg&ved=0CAIQxiAwAA&iact=c
https://www.google.com/imgres?imgurl=http://api.ning.com/files/0-voIJCmYgQg7X5291sgWQQsjYXCziWYZk9nupEvcKq8m*d-We7YLvPpvzkfn0MjQbXAeMdqHugXsC4-ScCPqnih5O1gAeml/518pxLotfi_Zadeh1.jpg&imgrefurl=http://www.analyticbridge.com/photo/dr-lotfi-zadeh?context=latest&docid=PWx-lJIYk91DPM&tbnid=wfH2sKqtpu06AM:&w=518&h=599&ei=6xd4VK7aKdeOuASfwILwBg&ved=0CAIQxiAwAA&iact=c

Smart Al Used in Ordinary Life

Websites
Games

Health care
Education
Companionship
Industries 4.0 ...
Agriculture
Business

Etc.

http://www.allpics4u.com/technology/artificial-intelligence-evolution.html



http://www.allpics4u.com/technology/artificial-intelligence-evolution.html

Artificial Intelligence Applications

Artificial
Intelligence

Cognitive
Science
Applications

*Expert Systems
*Fuzzy Logic
*Genetic Algorithms
*Neural Networks

Robotics
Applications

*Visual Perceptions
eLocomotion
*Navigation
*Tactility

Natural
Interface
Applications

*Natural Language
*Speech Recognition
*Multisensory Interface
*Virtual Reality

11



Components of Expert Systems

User
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Expert
Advice
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The Expert System
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Expert and/or
Knowledge Engineer
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O Data Transformation to Decision Making (DM)

Where?
How many?
When?
Why is?

Why do? [

\

Applied

Who? [
What?

Condensed

3
l

Reﬂected upon
Embedded with understanding
values & beliefs
How? Contextualized '
Compared
Action-informed
Consequences
Conversations
3 : INI’-'ORMA'I'lON '
\ Data;wlthmaiyzed rehtlonshlps
‘Connected - and connections
Categorized
Calculated
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Evaluation
Research
Observation
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Impacting all aspect of value chain

= Factory Human

Communication
i
Infrastructure Infrastructure Resources

Customer

- - Supply Chain Tools
Relationship anagement & Fixtures
Public
IT Infrastructurs
(Internet)

Data Manags- Enterprise
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® Interkoneksi Inteligent DSS & Big Data pada Riset dan Inovasi

Application
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Level of Complexity

* Big Data analytics is

where advanced
analytic techniques are
applied on Big Data sets
"""""""""" « The term came into play
Prescriptive
ple (v late 2011-early 2012

Evolution of analytics

1 Big Data analytics

@ Complex event
processing

statistical

Advance
analytics
@ Behavioural analytics « Why did it
happen?
@ i =  When wil It
---------------- mase happen again?
functions o What caused it
' . to happen?
i. Constraint=based BI 5 Wik ok 5e
g done to avoid it?
@ visualisation

@ Social networkanalytics

@ Semantic analytics

®
2
3
m
8
3
2
s
:

@ Natural language

What was its impact?

Late 1990s

2000 onwards

analysis T : .
@ Dataimining
@ Orline Andlytical |
[ Processing (OLAP) 1 ‘s Mainly for ; -
Basic analytics structured data ;
+ Whathappened? | = Primarlyleveraged | .
» When did it happen? ; for data reporting E

e
Primarily known by the functional
areas they are applied to. E.q.,
finandal analytics, campaign analytics,
store analytics, etc.

Is leveraged for both structured and
unstructured data

Also known as discovery analytics or
exploratory analytics

Analytics as a separate vajue chain function

Exponential growth in data volume, variety and velocity has facilitated the progression of analga foﬁbeger
and more informed business insights umbper

NINANCCr™»MNMNA



Cloud Computing Internet of Things

Embeding IDSS in
Digital Technology B ¥ AE
for Digital QAINQ(!MJ;

Transformation :

rl Data Communication
Business E Z _2,/
Process D) nl,
' Reengineering é
Robouka



https://www.youtube.com/watch?v=508CR1fd8ws&feature=youtu.be
https://www.youtube.com/watch?v=508CR1fd8ws&feature=youtu.be
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Pertimbangan Stratejik

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

19



Pertimbangan Stratejik

¢ 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

¢ Pendekatan Komoditas atau klaster/tahapan
proses

20
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IPB University

— Bogor Indonesia —

Sistem Penunjang Pengambilan Keputusan Adaptif Manajemen Risiko Rantai
Pasok Komoditas Kentang (Studi kasus Kab.Wonosobo, Jawa Tengah)

Eko Dwi Budi Setiyoso, Marimin (2020)

Tujuan Penelitian

Metode

Mengidentifikasi dan
struktur  dan

menganalisis
kinerja rantai pasok

komoditas kentang.

Menganalisis risiko pada kegiatan rantai
pasok komoditas kentang.

Menyusun dan memilih mitigasi risiko
rantai pasok yang efektif dan efisien

Membuat prototipe sistem penunjang
pengambilan keputusan menggunakan
model pengukuran kinerja rantai pasok
dan pengambilan keputusan dalam
meminimalkan risiko rantai pasok.

Food Supply Chain
Networking  (vorst

2006)

SCOR-AHP

House of Risk 1 —
Fuzzy FMEA

House of Risk 2 —
FIS Mamdani

Fuzzy AHP

United

Modelling

Language

output

Struktur Rantai Pasok

/\//‘\
‘/

Struktur dan Kinerja Rantai Pasok

Penilaian Upaya Aksi Mitigasi Risiko Rantal Pasok

Identifikasi Kejadian

dan Sumber Risiko Rantai Pasok

Pemilihan Strategi Mitigasi Risiko Rantai Pasok Kentang

MARKET

<
o

Pedagang
besarl

Pasar luar daerah

@

Konsumen

Petani 'ﬁ
) '
L -

Pengepul

Pasar lokal

% ]

Industri UKM Retail/pengecer

Platform | Sumber Risiko Prioritas| | Aksi Mitigasi Terpilih

Pengembangan

UNIFIED o
MODELING ®
LANGUAGE., L SACd

Petani
¥ Industri UKM

Petani m Pengepul = Industri UKM ® Pengepul



. IPB University

— Bogor Indonesia —

Desain Model Sistem Traceability pada Rantai Pasok Hijau Agroindustri Potato Chips
Ririn Regiana Dwi Satya, Marimin, Eriyatno, Andes Ismayana
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IPB University

— Bogor Indonesia
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Spatial Perspectives

' \
\

Existing Potato Crop Land

J

Spatial Analy5|s Potéto Crop Land

Suitability

Rindra Yusianto, Marimin, Suprihatin, Hartrisari Hardjomidjojo

topography, road segments, multi-hazard zone
indexes, and spatial-temporal congestion

Web based

Total Harvest Application

Prediction

Using IoT Devices:
Remote Sensing, SHT15
and Rain Gauge Sensor

ISDSS Database

S

Spatial Date Source
with coordinates (X,Y)
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Application
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Algorithm
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IPB University  pENINGKATAN KINERJA DAN MITIGASI RISIKO RANTAI PASOK
BAWANG MERAH (Studi Kasus: Kabupaten Nganjuk)

Faiz Muttaqin, Marimin (2020)

ANALISIS SKEMA RANTAI PASOK UTAMA KINERJA RANTAI PASOK
%b SITUASIONAL Vorst 2006

RANTAI PASOK
Good Excellent Excellent

wuss | LR om0 A | 78% 87.5% 91%

RANTAI PASOK M EN Pengepul Pengecer Konsumen Petani Pedagang Industri

- A AI':I':ILILS(;'S House Of Risk RISIKO RANTAI PASOK SARAN PENINGKATAN KINERJA

RANTAI PASOK (PR eAnE),

7 Kejadian R 7 Kejadian R 6 Kejadian R Pelatih 4 = <o Bl
PENINGKATAN 17 Sumber R 17 Sumber R 14 Sumber R elatinan dan Penerapan udidaya

A KINERJA ANP-BOCR 18 Mitigasi 11 Mitigasi sl dan Pascapanen yang tepat
RANTAI PASOK Petani Pedagang Industri

Pengukuran Kinerja (AHP) A alisis | ap | Alternatif Peningkatan Kinerja

Petani e -
(9 o ;| e e ||
. 1 $» . G o q 3
87.4% \ as petani dalal - . " v

gesen Pedagang 7 Pelatihan dan Penerapan SOP Budidaya dan -
; - . SR manajem rpadu - Pascapanen yang tepat (PSBP) N . ~
. arx || Kuesioner Kinerja o Kuesioner Risiko eOm Kuesioner I_I‘
Rantai Pasok
o )
Bawang Merah = Merah

Pedagang BaWang Penyuluhan dan Penerapan Inovasi Teknologi Peningkatan
Budidaya & Pengolahan (PITB) . 3 .
Kinerja Rantai

_ 3 L PaEaKBEWAG Tautan
Prototipe

Pembobotan AHP (MPHT) Merah U N d u h

Nama/Instansi/Pekerjaan 5 s
Pe ran g kat Bl P siword o Namaflnstansi/Pekerjaan @ - b . |
| s

Login

Jawaban Anda
L k & Mitigasi R P g2 Pengembangan Kerjasama Kolaboratif Antar
u n a - - Stakeholder (PKKS) a Timur 54 pS C M
s Pembobotan Alternatif s e et e i e
a Pengukuran tingkat KEPARAHAN - B e

n Kejadian Risiko * ﬁ Qg A ol
gersnda Kinerla Risiko [




— Bogor Indonesia —

1. Mengidentifikasi mekanisme dan
mengukur kinerja

2. Menghitungnilai tambah pelaku

Mengidentifikasi risiko dan

memilih alternatif upaya mitigasi

risiko

4. Merumuskan model social
enterorises

5. Merumuskan dan memilih strategi
peningkatan kinerja, nilai tambah

Analists Strateg! Peningkatan
Nilal Tambeh Mitigxasi Risike Model Kinera,Nikal Tambah,
Social Erterprise dan Mitigast Risko

o

Analisis
dasar rantai pasok o
Modifilasi
(Feitia kanvas bisms de
Metode Metode il et
SCOR-AHP Hause of Risk B ANPBOCR
(Qathann 2016)

IPB University  Model Social Enterprises untuk Mitigasi Risiko dan Peningkatan Nilai
Tambah pada Rantai Pasok Agroindustri Berkelanjutan Bawang Merah

Ayu Resti Pamungkassari, Marimin, Indah Yuliasih

Desain for: Model Soci rises untuk rantai pasok

KINERJA RANTAI PASOK

QT3

agroindusti bawang merah
Desain by : Ayu Resti Pamungkassari
Date T 27/617
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Pengembangan Model Produksi dan Hilirisasi Komoditas
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IPB University PERANCANGAN MODEL PENGEMBANGAN SISTEM KLASTER
¥ e b e AGROINDUSTRI BAWANG MERAH

Ermia Sofiyessi, Marimin, Eriyatno, Sutrisno

Tujuan Penelitian
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Merancang Model Pengembangan Sistem . ¢
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A Model of Government Intervention upon a Technology Transfer Program for the Product
Innovation Improvement of Food Micro-Small Enterprises
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Analisis Interval Perawatan Komponen Kritis Unit Fuel Conveyor
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Nabila Fatin Zulna, Marimin (2020)
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Palm oil supply chain consists of farmers, traders, palm oil mill, refinery, distributors, and consumers. The risk levels between the actors may not be proportionately rewarded by the same levels of added value. The objectives
of this study are to identify and evaluate the risks faced by the actors, to find or improve a formula to calculate the added value for all actors successively, and to facilitate fair distribution of added value for each actor.
Information obtained from interviews were processed using Modified Hayami Method and Fuzzy Analytic Hierarchy Process (FAHP). A Netlogo agent-based model was created to simulate the negotiation for this purpose.
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MODEL MITIGASI GANGGUAN RANTAI PASOK TEPUNG TERIGU DENGAN
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