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PREFACE

Dear Authors,
Congratulations on the acceptance of your paper, And thank you for your interest in
Postgraduate International Conference, Indonesia Naval Technology College STTAL 2019.

On behalf of the Conference Committee, We would like to formally invite you to attend The
STTAL Postgraduate International Conference on Maritime Science and Technology ICMST
2019 on Thursday, August 1th 2019

The aim of this international conference is to provide a platform to academics, scholars,
researchers and practitioners to present and disseminate the latest innovative ideas,
research results, and findings on various aspects of Maritime and Management Science.
Presenters will be given the opportunity to have their submissions included in the on-line
conference proceedings.

Attendees include educators, students, academic managers, quality assurance and
educational system leaders, and researchers. We welcome as many attendees as possible.

We look forward to meeting you on Thursday August 1th, 2019.

Surabaya August 1", 2019
Chairman of Commite,

Dr. Ahmadi
Captain Navy
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All presented papers will be published on the online
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Indexed by Google Scholar, SINTA, IPI Dikti.
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SCEDHULE

International Conference on Maritime Science and Technology

ICMST 2019

Held in STTAL Surabaya, Bumimévimrokrembangan, On Thursday, August®, 2019
WEBSITE : http://www.seminarpasesttal.ac.id/

08.00 - 08.30
08.30 - 08.32
08.321 08.35
08.351 08.37

08.37 - 08.45
08.45 - 09.00

09.00 - 09.20
09.20 - 12.00

12.00 - 13.00

13.00 - 16.00

16.007 16.15

Registration

Opening

National Indonesia Anthem
Pray

Welcome Speech by Commander of STTAL
Photo Session

Break

International Conference / Seminary

Speaker | : Professor Norman Wayne Porter
(Naval Post Graduate School i NPS USA)
Speaker Il : Professor Anthony G. Poolman
(Naval Post Graduate School i NPS USA)
Speaker Il : Professor Dr. Budi Santoso W.
(ITS Surabaya)

Break

Per-Room Seminary, Presentation by
Lecturers & students who send papers, include:

Room |. Operation Research Field
Room II. Logistics Management Field
Room lll. Policy And Strategy Field

Closing
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e System Dynamlcs for Planning and Deslgn

ABBREVIATED BIO

Naval Postgraduate School

*  Executive Director, CORE (social network analysis) Lab; Director, Littoral Operations Center;
Senior Lecturer, Defense Analysis and Systems Engineering Departments

Military
*  Naval Intelligence, Surface Warfare, Strategic and Operational Planning (1986-2014)
* 28 yearstotal service, 14 years combined service overseas
*  Served in US Navy, Joint, NATO, and Coalition tours
*  Recent Tours
- Special Assistant for Strategy for Chief of Naval Operations, NOOZ (2005-2007)

— Assistant Chief of 5taff, Intelligence, and Deputy Operations Officer for US and
Coalition Navies in the Persian Gulf (2007-2008)

— Special Assistant for Strategy for Chairman of the Joint Chiefs of Staff (2008-2011)
- Chair, Systemic Strategy and Complexity, Naval Postgraduate School (2011-2014)

Prof. Norman Wayne Porter,
CAPT, USN (ret)

Academic
» MS in Computer Science, MS in Joint C4l Systems Technology (NPS, 1999)

* PhDin Information Sciences (system dynamics modeling) (NPS, 2014)

Systemic Strateglc Thinking and Planning

Maritime Securityin a
New Era of Technology
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L

¥ Today’s Strategic Environment

* Complex and Uncertain

* |nterconnectedand
Interdependent

* Exponential Advances in Enabling
and Disruptive Technologies

* A new era of anthropogenic
(human) effects and resource
consumption

Indonesia is a Nexus for this
strategic convergence

The world grows closer

Global trade and financial links increased dramatically in the past
50 years.
(percent of global GOP)

120 yrage integration
I Financial integration
100

80

60

40

TMEN
AIAMRIRIRID

1965-74  1975-84 1985-94  1995-2004  2005-14

Sowrces: Lane, Phillp R, and Glan Mads Milesi-Ferrett, 2007, “The External Wealth of
Nations Mark It: Revised and Extended Estimates of Foreign Assets and Liabiiies, 1970-2004,
Journal of Intermational Economics, VL. 73, No. 2, pp. 223-50; and IMF, Wodd Economic
Outiook database.

INote: Trade integration is measured by the %o of total imponts 3nd expons 1o godal GOP
Financial ntegration &s the ratio of total financial inflows and cutfiows (including baak loans,
direct investment, bonds, and equities) 10 giobol GOP. Finaacial integration data are theough
2011, Trade integration data for 2014 ace forecasts.

.
Y~ Opportunities for Convergence

* Countering threats to sovereignty and

freedom of navigation

* Countering Terrorism and External

Threats to Critical Infrastructure (e.g.

oil platforms)

* Countering Piracy and transnational

criminal trafficking

* Fisheries protection and sustainability

. Natural disaster warning and response  Regional Security

All of these have

a role in Global,
National and

and Prosperity -
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W Strategic Considerations

e Global phenomena apparent in
regional manifestations

e Complex and adaptive system of
systems in competition

e Must be addressed through
interagency and international
partnerships

e Requires integrated C2, ISR,
Comms, and assets of all Services None of the threats we

and Inter Agency Departments face are solely maritime

Maritime Security and Strategy

Maritime Strategy and Domain Awareness

* Networked: Air, Sea and Land - Inclusive
* Fusion of multi-sensor, multi-purpose platforms
* Must support strategic, operational, and tactical objectives

* Must be dynamic, flexible, robust, and timely

The complex Maritime Domain can be viewed within the
context of system dynamics 7
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> Maritime Defense Causal Loop Diagram
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ey System Dynamlcs for Planning and Design

ABBREVIATED BIO

Naval Postgraduate School

+  Heis an Assistant Professor in the Systems Engineering Department and the Deputy Director of the
Littoral Operations Center at the Naval Postgraduate School, Monterey, California.

*  He holds a B.S. and M.S. in Nuclear Engineering from Purdue University, a Ph.D. in Mechanical
Engineering from the University of Maryland-College Park, and an Executive MBA from NPS.

+  Dr. Poliman teaches courses in System Dynamics, Sensors, and Mathematical Modeling.

Military
+  Helsretired Marine and veteran of both Iraq and Afghanistan. In his spare time, he is a partner ina
closely held real estate company & a closely held agriculture company.

Academic

+  He is the author of over 30 papers, and his research interests include process modeling and
simulation, operational energy, autonomous systems, and radiation detectors.

+  Hisacademicawardsinclude:

PrOf'Anthonv Poliman » The Mills Medal for Service that had a conspicuous impact on the Naval Services from the
Naval Postgraduate School,

% The Clements Award for Excellence in Education from the U.S. Naval Academy,
% The Meritorious Service Award from the Marine Corps Association,
% The Annual Essay award from the U.S. Naval Institute.

+  Member of the American Society of Mechanical Engineers, American Nuclear Society, International
Council on Systems Engineering, the Marine Corps Association, the U.S. Naval Institute, and
Engineers Without Borders.
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POSTGRADUATE
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“So5Ss Automated Computer Aided Exercise as an

Experimentation Environment to Identify and
Test Future Naval Capabilities

Prof. Anthony G. Pollman

Keynote Lecture

3" International Conference on Maritime Science and Technology
Surabaya, Indonesia

August 1%, 2019
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Mty  POSTGRADUATE
SCHOOL

Mission Engineering & Analysis (MEA)

Integration & Operations Support System (I0OSS)
Development

- EXERCISE Cobra Gold (CG) - a Computer Aided Exercise (CAE) using Joint
Theater Level Simulation (JTLS)
- Data collection
hoy - Software development
- Automated play
- Experimental design
- General construct for developing an I10SS from other CAEs

Applying the IOSS to Examine Future Capabilitiesin CG

- Opportunities
- Process for conducting studies

'P",'--'--Ih - Data farming and analyses
o
= » Conclusions !
WWW.NPS.EDU

MNAVAL

57 POSTGRADUATE Introduction to MEA

SCHOOL

Mission Engineering (ME)

* Deliberate planning, analyzing, organizing, and
integrating of operational and system capabilities
to achieve mission outcomes

* Systems of Interest: the mission

+ Timescale: initiation to missionaccomplishment

* Three major processes:
Acquisitions
Integration
Operations

-+ Mission Engineering & Analysis (MEA)

* High-level methodology that combines ME with
SE/SAto inform ME transitions that can address
engineering and non-engineering problems

+ Systems of Interest: the mission

+ Timescale: initiation to mission accomplishment Acquisition
*+ Three major processes:
Plan
" +  Assess
Execute

Current Contribution: development and
E i application of an integration & operations

support system (I0SS) to implement MEA
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S Mo 0SS Development: EXERCISE Cobra Gold

A SCHOOL

Integration and Operations Support System (I0SS)

* Working scenario based on Cobra Gold 2018

EXERCISE Cobra Gold 2018

|+ Multinational (U.S., Thailand, and numerous regional partners)

|+ Multi-domain (sea, air, land)

i * Multi-mission (peace enforcement, maritime interdiction, kinetic
operations, humanitarian assistance, ...)

+ Computerassisted exercise

+ Contained necessary elements foran analyst to investigate
performance of current, new, or envisioned systems

Exercise Driver: Joint Theater-level
Simulation — Global Operations (JTLS-GO)

« Servedas exercise driver

+ |nteractive, internet-enabled

« Originally designed for developmentand analysis of joint
operations, it models multi-sided operations with logistics,
SOF, and intelligence support; 35 years of use

+ Today, primarily used as a theater-independenttraining
support model 4

WWW.NPS.EDU

MNAVAL

by’ POSTGRADUATE IOSS Development: Data Collection

SCHOOL

KEY EVENT
EventTypes | Enabling Events Supporting Events ]
MEDIA SITREP PHONE MES SAGE EMAIL
CALL
Inputs
EMAIL MEDIA
Traini
A udie:g ce | Monitor/Prepare Expected Action

J-‘I :Illlh
£
k0

5
WWW.NPS.EDU
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[ ﬁ NAVAL

7 roscwonne— |OSS Development: Software Development

SCHOOL

Automating JTLS play required development of software
to:

. Create a game from a scenario.

Configure the game.

. Start web services.
. Start the CEP.
. Send a start game order to the OMA..

. Systematically and periodically collect and parse messages for metrics
of interest, anecdotal information, and simulation time.

. Post-process game output (primarily from JTLS messages) and
convert pertinent data into a usable format.

WWW.NPS.EDU

NAVAL

-—----=- POSTGRADUATE IOSS Development: Automated CAW Play

SCHOOL

Tracing game conditions to game orders...

Operational Audience Transhted JTLS
Condition Actions JTLS Orders Repositories
Conditions Actions JTLS Orders Data Sources
A B C D 1 2 3 4 i il i v a b c d
P ¢ X X X X X X X X
X X X X
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A SCHOOL
\
B Identify
factors
/\ J opr | | Run | | Extrat |
Rep 1 TS output
Create Create
Templates DOE DP1 = Extract
| l—' 1 Rep2 [ | s [ | output |
DOE [ [TGenerate |— '
excursions | || PP2 | | Run | | Extract |
Rep 1 JTLS output
s -
—+| Game Files : e :
w/Templates
opPN | [ Run | [TExtract | |
—] Repm JTLS output
“
Conduct Concat | |
Analysis w/DOE
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NAVAL
POSTGRADUATE
SCHOOL

General Constructfor Developing IOSS from CAE

scenario for new
system to
operate.

B. Determine
system actions at
each Tum of the

game.

WWW.NPS . EDU

game setup.

B. Automate
Player actions
and orders.

Step 3 Sep4.
B i s Collect Select
“farmable” ) suitable A Ensure that ) GAE cistn ) PIOPEr i Coptwe
simulation ~ A. Determine if CAE. exercise is and A. Attend CAEIf time il S
simulation code conducive to scenaio. . possible and pezod. opex e o
allows external record player N ppol new
input. activities. systems.
B. Verify
g!gcr:?ii“d organizauo:\s
canaccep
&t =
st s Coqiied e
and entities.
Step 6. Step?
M 1) ~ Transform a.paf
create HITLinto a \ Prepare for \
ordarsat ) 1 De:lop - non-HITL analysis.
each Tum. Vignettes Wi CAW. A. Automate A. Collect
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7 POSTGRADUATE Using IOSS: Future Capabilities in CG

SCHOOL

Unmanned System

CG18 Day Observed Events Emerging Issues Capability
"9..-1
g Dav3 SAMSs shoot down 2 x P-3C during the aircrafts” | Decrease in the MINF ISR capability will Unmanned Aerial
i a patrol missions. require diversion of other assets. Systems (UAS)

The USS ABC is ordered to shadow MV XYZ; U S.S ABS Ispeeld msuf:ﬁcmntl_ Cemrel _L e Ln.mafmeld
Day 2 requires closing speed = 32 knots actionable intelligence; require other Underwater Vehicle
a g speed= ) assets. (UuUv)
Series of theater ballistic missiles are launched . e g
Days 2 & 3 | against MNF at regular intervals. Air defense Rl UAS

No ability to target incoming missiles.

radars inoperable.
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7 POSTGRADUATE Using IOSS: Future Capabilities in CG

SCHOOL

Study of future UAS/UUV capabilities would follow
MSBSE and MBSE approaches in  which
experimentation is central

Modify JTLS unit and system prototypes to model
future UAS/UUYV capabilities

Cobra Gold 2018 is a ready made environment to
study operations and vignettes for future UAS/UUV

capabilities

Computer experimentation and efficient design create
a comprehensive picture of the variables, interactions,
and outcomes

11
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i
MOE 1 0 58
120 - e - Bl 3 S il B
. 1AM /”T.___:;:? 0;.. ', 1 .‘?’}-“' ."-:!?" .’
Iy Prai ™ e s. wv ¢ . . MOE 1 threshold : 108 NK SOFs
. N “~ .
Z 100 wne oo *
& ol Togy
g2 9 , ety
e 3 Notional Impact of Two Factors on Killing a Target
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E Percent Targets ¢ 750
. illed 007400760
g 70 0740 007200740
v ad 7000720
2 o pojierti
oA 006600680
0680 ’ 00 640-0 660
oy 0660 06200650
0 o | soexoe_
v o
30 Distance of Target from Shooter Time before Sunset
20
10
0 992534
S $500,000 $1,000,000 $1.500.000 $2.000,000 $2.500,000 $3.000,000 $3,500,00¢
+  DPs meet both MOEs' threshold + DPs do not meet both MOEs' threshold DPs with 1 UAV set Cost
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B M noun: Conclusions & Summary

SCHOOL

The 10SS is a fundamental, but critical step in
building analytic support tools for MEA

Constructing the IOSS was a major effort

The 10SS is a toolset that can provide analytically
derived evidence to support decisions

The utility of IOSS resides in the analytic rigor that it
facilitates

A notional implementation of I0OSS to study future
capabilities for the Navy’s N9 highlights its value
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Have we a problem?

Current Situation

i
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Current Development—_ Possible Future -

Possible Future
Possible Future

Scenario 1 “ Scenario “Trend”
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Systems Thinking
Learning to see the world systemically
Encourages us to see the whole as well as the parts.

WHOLE = > PARTS
— Holistic Thinking

o, >

Multiple (often)
restricted views

Systems Thinking...

Helps us explore interdependencies and looking for patterns.
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Systems Thinking...
Helps us understand feedback structures that
change systems over time.

N £3

River Fractal - Héctor Garrido

SYSTEM THINKING APPROACH

Traditional analysis | Systems thinking

Traditional analysis focuses on Systems thinking, in contrast,
the separating the individual focuses on how the thing being

pieces of what is being studied: in studied interacts with the other
fact. the word “analvsis” actuall, constituents of the system—a set
2 y Y of elements that interact to

comes from the root meaning 1o | produce behavior—of which it is a
break into constituent parts. part.
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