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A G 1tst (Management Science, Operations Research)
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F (Management Science, Operations Research)

1. M2 (Linear Programming)

2. HaAEH (Integer Programming)

3. S8A &Y (Dynamic Programming)

4. HIMHAZH (Non-linear Programming)

5. &4 2|2t HWIER A (Transportation & Network Flow)

6. TZME 22| (Project Management)
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(Management Science, Operations Research

Systemic
Thinking

Inputs - Costs, Capacities, Demands
Demand Region . . .
Production and Transpaﬂarﬂbneinsr per 1,000000 Units Fixed Low Fixod High
Supply Region N. America |5 America  |Europe Asia Africa Cost (§) |Capacity |Cost ($) |Capacity
N. America 81 92 101 130 115) 6,000 10} 9,000/ 20
S. America m7 7 108 98 100] 4,500/ 10} 6,750 20
Europe 102 105 95 119 m 6,500 10} 9,750 20
Asia 115 125 0 59 74 4,100 10} 6,150 20
Africa 142 100 103 105 7 4,000 10} 6,000 20
Demand 12 8 14 16 7
Decision Variables X y
Demand Region - Production Allocation (Million Units) Plants Plants
Supply Region N. America [S. America Europe Asia Africa (1=open) |(1=open)
N. America 0| 0] 0| 0 0) 0] 0j
S. America 12| 8] 0| 0 0 0] 1
Europe 0 0 0 4] 0 0 0
Asia 0] 0] 4 16| 0 0] 1
Africa 0 0 10] 0 7 0 1
Constraints
Supply Region Capacity(Ky) vDemam‘.l(S_x) Excess Cap.laclty(Ky-S_x)
N. America 0 0| 0
s America 20" 20 0
Europe o 0 0
Asia 207 20 0
Africa 20" 17 3
N. America |S America ‘Europe ‘Asia |Afri:a
Unmet Demand(S_x-D) of 0] o of 0|
Objective Function
Cost = § 23,751
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= & (logistics)/SCM(supply chain management)
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= & (logistics)/SCM(supply chain management)

SCM(Supply Chain Management)
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- Supply chain management ~
Logistics

Planning Data

& Suppliers Transport Manufacture Storage  Transport Retail ’
Improving Analysis
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Global
Logistics Game

. Game
W Leaderboard

#? Admin

¥ Leaderboard
@ Budget ® Output:
B4 Profit
Step 1: Build a Mine
— select Mine below,

then click a region to
extract raw materials

3
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=5 (logistics)/SCM(supply chain management)

Simulation Results
Fe)
. M Europe — Europe — Europe (60 units)

Euroipe

3

Mididle East
Met Profit




02. 3 atel/=2//SCM

=5 (logistics)/SCM(supply chain management)

1) Europe->Europe->Europe

Simulation Results

Europe — Europe — Europe {60 units)

Middle East

Met Profit

Simulation Results

Africa —+ Europe — Europe (100 units)

Oynerating coe

Met Profit
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=5 (logistics)/SCM(supply chain management)

3) Africa- >Middle East->Europe

Simulation Results

Africa —+ Middle East — Europe {100 units)

Net Profit

Simulation Results

Africa — Asia — Europe (100 units)

Middle East

Net Profit
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=S (logistics)/SCM(supply chain management)

5) Africa- >Asia->Europe
->0ceania

Simulation Results

Africa — Asia — Europe (100 units)

Operating cost

Middle East

Africa — Asia — Oceania (30 units)

Oiperating cos

Met Profit
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= & (logistics)/SCM(supply chain management)
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= & (logistics)/SCM(supply chain management)

Hub & Spoke System
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= & (logistics)/SCM(supply chain management)

Point-to-Point
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= & (logistics)/SCM(supply chain management)

Point-to-Point
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I =M x| X5}

(Loading Sequence Optimization)

X Hi X] 2|

(Loading Rehandling Problem)

Bin Packing Problem
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Subject to
ZZZZZ e =N
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https://bytes.swiggy.com/assignment-routing-optimization-for-swiggy-instamart-delivery-part-i-2e8fb 3115463

Ji, Mingjun, et al. "Optimization of loading sequence and rehandling strategy for multi-quay crane operations in container terminals." Transportation Research Part E:
Logistics and Transportation Review 80 (2015): 1-19.
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* Loading Sequence Optimization

W s D6 M 02 01 03 05 07 09

SR EEEE NELEES-

(a) Figure of ship-bays (k) Figure of the yard stacking areas

wr
"

Land side v O Land side -
External truck ===a External truck ===a

(a) Hybrid layout with side- and end-loading capability (b) Side-loading layout with U-shape external truck lane

Zhou, Chenhao, et al. "Emerging technology and management research in the container terminals: Trends and the COVID-19 pandemic impacts." Ocean & Coastal
Management 230 (2022): 106318.




POWER & POWER & DECOUPLING

Ch[0:3] Cluster DECOUPLING

; EDGE
Ch[4:7] Cluster DET

P VCTL RIME SOAR BACK-END
™  BUFF o READOUT

Ch[8:11] Cluster EDGE TCM
DET

TCM

SPI Slave

POWER &

4 Ch[12:15] Clust
{34 plciuster DECOUPLING POWER & DECOUPLING

(b) 4-channel Cluster

hpwl: 0.348061, congestion: 0.498539

B868.4
839.4
(a) ASIC 031"
7815
752.6
7236
694.7

Via minimization Cell placement .

607.9

Through hole Buried Via Blind Via o

521.0
492.1
463.1

434.2
405.2
3763
3473
3184
289.5
260.5
2316
202.6
173.7
1447
115.8
B6.8
57.9
289
0.0
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B. 2= H| (Assignment Problem)

- HU eHE Y K3 X| 25 SiCh ME0|| Ciot S ZH =7t B2l 23 A
2HEE9 ge IEHQF OFEP HEHHE BS 18Y 7150} ?_Hif.

1 10 25 20 5 0
2 5 20 25 10 15
3 15 10 20 25 5
4 20 15 10 0 25
. g pHEa > 5 10 15 20 30
- H=p x,=15 fi Of Lfj Zf ZFO[EICH,: 9, OFL/ZH
- JHA Maximize Z{ Z; C;iX
- H¥x=H J

. I
Subject to.
le.j=1 vje] ) xy=1 viel

i J
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Abid, Adnan, et al. "[Retracted] Taxi Dispatch Optimization in Smart Cities Using TOPSIS." Security and Communication Networks 2022.1 (2022): 7213633.
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B. 2| EHE 2 X| (Traveling Salesman Problem)
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* Pickup and Delivery Problem (PDP)

mnn
—_— »
m
DE1 st = c1
DE2 m mnn
— o — gy —
Ll |
DE2 s2

DE4

s3 TSsL.C3 \

@ Pickup
Q© Delivery
[ Depot

@ Pickup
(@ Delivery
[ Depot

Gansterer, Margaretha, Richard F. Hartl, and Philipp EH Salzmann. "Exact solutions for the collaborative pickup and delivery problem." Central European Journal of

Operations Research 26 (2018): 357-371.
https://zdnet.co.kr/view/?n0o=20200213111001
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Supply Chain Network Optimization

Orders - Orders H H H H HHH
der Bain Find the optimal locations of your manufacturing facilities the demand and reduce
l Frailer production costs
Supplier Distribution Center Regional warchouse
M Products Products ———

Bian D =
Primary Supplicr 1 Primary DC | Regional warehouse |

i =D =
Primary Supplier j Primary DC m Regional warchouse 2

PEN

Backup Supnlier | Regional warchouse 3
ackup Supplies

I

Backup Supplier k Backup DC » Regional warchouse r

G

Supply chain network Global supply chain network

Pu, Wei, Shuang Ma, and Xiangbin Yan. "Geographical relevance-based multi-period optimization for e-commerce supply chain resilience strategies under disruption
risks." International Journal of Production Research 62.7 (2024): 2455-2482.
Fleischmann, B., Ferber, S., & Henrich, P. (2006). Strategic planning of BMW’s global production network. Interfaces, 36(3), 194-208




D. 82r=A| (Supply chain optimization)

- BMW: H XX S 2/ L0 Q| global supply chain system 5 2| X X 3}

minimize ) _ cost
4

rest of the world

Zy<a; foralli,j,t,

ZZU-, < I]f for all j, t

Ziy1=Zy foralli,j,t

y i ’ ’

: B o
_ y Xip <kjyZy foralli, j, ¢,
iy Y X, =min(k}, k7)) forall i,

I}! —_ i’
Australia/ )

South Africa New Zealand D o .

Central and ;er;t dr;t for all r, 1, i,

I Supply areas

® Production sites

O Sales markets South America
D T
Global supply, production, sales thrﬂ =X foralli,j, t
areas for BMW.

S D
cost, = Z Csimjt ~:m;r+Z‘qur+ Z u;txxm

s,i,m,j, ij,t ir,j,t

Fleischmann, B., Ferber, S., & Henrich, P. (2006). Strategic planning of BMW’s global production network. Interfaces, 36(3), 194-208
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Microelectronics
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Texus
Instruments

TIAWAN

SERMANY

supply
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find out more at

thegatewayonline.com

https://www.predictiveanalyticstoday.com/iphone-supply-chain/
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FEAZICE AYA=Y 8! 0 S8E0p F2 CFMTICL
An introduction to deterministic models in operations research with special emphasis on linear programming. Topics include simplex algorithm,

transportation and assignment algorithms and their engineering applications.

HH 252 (Management Science 2)

$iCh 7 Q =Rl B, AR, SHAY, oAEHo|Z,

A S 5 MBI AN ASIO| HERS 0551 0 2|20l 7| P8t AZH OAEEI|HS AoH2H

OpR |21, ci 7|3 EHo| 2 SOICk.
Quantitative decision making models are introduced for describing, predicting and optimizing the behavior of systems such as production, distribution

and service. The topics include integer programming, game theory, dynamic programming, markov chains, and queueing theory.

MAAHUI2|ZE (Algorithms for Industrial Engineers)

ool Ciefet shZo M AFBE= 2e|EES ol6iE %,

l =

]

JI2EQl A= R Sl 22| E o|E S Ui e, B S, IS XI5, clolEotold, J|HghE St 22 LHEEd
T2 AHS SO0 ZE FelsE 0 it

This course provides a basic theory of data structure and computer algorithm, and after understanding a variety of algorithms of industrial engineering,
students practice to implement the algorithms with computer programming languages.

HFE|AE2|0] 4 (Computer Simulation)

O LHed A ARHO| M| S HItof AB S = QU= ZFE AME|014 7S AH2HCE A|20]49] =20 HREt 0|2 7253 HAEISR OHE F, AlE2|0]4 2ojel

SIMIOS 0|25} WAt/AH|A A AGIS Al S04 5l = 7|22 SSPth
This courses introduces the analysis of systems through discrete event simulation. Topics include an introduction to systems analysis and modeling, input
data collection and analysis, model development and validation, and problem analysis through simulation. Simulation language SIMIO is practiced to

learn how to simulate manufacturing/service systems.



2588 (Logistics Management)

TOH, A2, BHIEES HEsks AYER0 LSt LHES CIECH 2 FHEM, SFY 44|, RSAIE 22|, AML6iz|, AH|=/Z64
interface, global E2F&2|, A Y, S22k 52 ZFSICL

This course focuses on the planning, organizing, and controlling of the activities for business logistics. Topics include

logistics strategy, transportation, inventory, order processing, purchasing, warehousing, materials handling, packaging,
customer service standards, and product scheduling.

T 3A+&#E] (Supply Chain Management)

71e SSAEE HAR TARE ARSI 2E IR §52 58, HARR), AE 12|11 FEo| 52 HHE 2E
=S ZIIBICE SEAEAE(SCM) T SSAIS0| &5 HdSe| 2HHE A LU HHE Solf 0|5 =2 STz e
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The supply chain encompasses all activities associated with the flow and transformation of goods from the raw
materials stage, through to the end user, as well as the associated information flows. Supply chain management
(SCM) is the integration of these activities, through improved supply chain relationships or coordination, to achieve
a sustainable competitive advantage. The goal of this course is to cover supply chain strategy and concepts along with
analytical tools.
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We are focusing on 3 type of Domain:
Logistics, Grid-network, Manufacturing

Logistics

Urban Logistics
and Multi-Modal

+Optimization

Manufacturing

Smart
| Manufacturing
@ O andProcessing )

~

V

Grid-network

Energy Systems
and Sustainable
Supply Chains )




Domainl-

This field focuses on optimizing complex delivery
systems by integrating traditional vehicles with
emerging technologies like drones, airships, and
underground transportation

Multi-Modal Delivery Optimization:
Solves complex Vehicle Routing Problems
(VRP) by integrating various mobility
modes, including trucks, drones, airships
(airborne fulfillment centers), and
underground transportation

)

Last-Mile Logistics Innovation: Enhances
urban delivery capacity and efficiency by
utilizing collaborative ground-aerial
movable stations and heterogeneous
crowd-shipping networks
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Domain2- Grid-network

This area explores the operational
scheduling of power grids, vehicle-to-
grid (V2G) integrations for electric
fleets, and adaptive supply chain
designs under climate change

V2G/G2V Integration:
Tariff-aware heuristic
optimization for electric vehicle
fleets supporting the power grid.

Network Resilience: Modeling
disruption propagation and autonomous
repair operations (Funded by US Navy
Crane Center).

Adaptive Agriculture: Designing supply
chain systems for fruit crops facing
climate volatility.

\

-
Global Warming: Affecting both
agricultural supply chains and
power grid network resilience.

\& J




Domain2- Grid-network
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Domain3- Manufacturing

This area applies machine learning, reinforcement learning, and simulation techniques to optimize parameters and
reduce defects in manufacturing processes such as forging, deep drawing, and stamping

Traditional Manufacturing The Al-Driven Approach

N_ A
QL / \ V2 /

NNt

e Optimizing variable blank holder force trajectories in deep drawing.
Costly physical trial-and-error processes « Hot forging parameter optimization for TI-6242 and AISI 4340 steel.

resulting in material waste and high defect rates. * Applying Reinforcement Learning and DNN-GA-MCS strategies to

/ eliminate multi-defects.




Domain3- Manufacturing
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Methodology- Optimization

Data-driven surrogate models accelerate high-dimensional logistics optimization by effectively navigating complex
objective function landscapes.

Traditional Optimization | | The ML-Assisted Approach

« Slow, iterative search methods (e.g., gradient descent) « Uses ML models (e.g., Neural Networks) as surrogates
« Prone to getting stuck in local minima » Learns the objective function landscape for faster
« High computational cost for complex problems convergence

« Efficiently explores the search space, avoiding local optima



Methodology- Optimization
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The Tech Stack: What You Will Master

7 N
Al & Machine Learning

Methodologies: @

Meta-Learning, Deep
Neural Networks,
Reinforcement Learning‘.@a

Tools: ‘?

PyTorch, TensorFlow.

=,

‘a \
Operations Research

R+ 2
Mot

Methodologies:
Mathematical Modeling,
VRP, Heuristics, Adaptive

Operator Selection. @

(@ \
Simulation & Engineering

Lo

Methodologies: h
Digital Twins, FEM

Simulation, Quantitative
Analysis.

Tools: @ Tools: @
Gurobi, CPLEX. Python, R, Abaqus,
DEFORM, ARENA, Unity. _
2
o N\ 27

Graduate with a highly sought-after skill set bridging Al, Advanced

Mathematics, and Systems Engineering.
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