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Y-\: Graduate Courses (MSc, PhD) in Industrial Engineering-Systems Optimization

Table Y-\-\. Required Courses

No. } Course Name : - | Course Code | Credit Hours
Obtaining a maximum of three courses from the following ones based on supervisor's advice
| \ Multivariate Statistical ﬁ:nalysis 1 IEb]N . - ¥ B
Y Industrial Systems Planning - IEo- -\ ) v
3 Design of Experiments IE6R Y v
ot Stochastic Processes IE0d\ ¥ g
| o Queuing Theory IEo e Y 5

Obtaining a minimum of one course from the following ones based on supervisor's advice

7 | Linear Programming [Ead- ¥ ¥
V__ . ] Integer Programmir_lg . iEa_ﬂ -0 ‘ v
A | Nonlinear Programming IEad-§ \ ¥
R ‘ Dynamic Prb_gramming IEoq - ¥ | ¥

e



Table Y,\,Y. Elective Courses

No.

~ Course Name

Course Code | Credit Hours

Subconcentration: Production Systems
A maximum of three courses should be taken from the following ones:

| IEA.

! Sequencing and Scheduling .Y ¥
Y Design of Automated Manufacturing System-s— IEo . _f
v Human Factors Engineering IE6q 14 Y
¥ Production Planning lEF. -0 r
0 Manufacturing planning and control systems [Es--& i
b4 Flexible manufacturing systems IEs..v \f
Y Manufacturing Systems IES- -A Y
A Computerized Integrated Production Systems IEs- -1 ¥
q Industrial and technology development planning IES -\ - iy

Subconcentration: Operations Research

A maximum of three courses should be taken from the following ones:
) Combinatorial Optimization | AEan ¥
- Computer Simulation, Modeling & i' IE;R \y "

_Optimization

WY Network Theory IEaary v
A8 Decision Theory 1E0°:r \ Y
\f : Graph Theory ETISRY: o
10 Network and Discrete Location IE6- ¥ v
V7 Stochastic Programming IE0Y .Y Y
'Y Petri Nets IEF-1\F i
1A Game Theory IEbY - s
14 Optimal Control IES 10 s

Common in the both subconcentrations

A maximum of three courses should be taken from the following ones
Yo ‘ Supply Chain & Logistics Engineering IE64 - Y
r Revenue and Demand Management IE63ND Y
vy } Information Systems Engineering IEb- )% Y

vy




vy Forecasting and Time Series Analysis IEDA -4 i
re Essentials of Financial Engineering IE0Y - - Y
Yo Reliability: Theory & Applicatio-ns IEbaYY _ Y
Yy Project Planning and Scheduling IE04 -A | Y
Y | Fuzzy Set Theory and Appﬁcatgr;s | IE(A iYf . ¥
YA - Data Mining: Models, Algorithms, and Applications IE_M YO Y
ra Selected Topi;s}n Systems Optimiz;tion IED- A ¥
oy A Course from the other Concentrations * IEo- 14 ¥
™ | Advanced to;;ics in systems optimization 1 IE5 - 4A ! v
B vy | Advanced topics in systems optimization 2 [ES- 44 v
vy 1 Doctoral Seminar 1 IEF44y \
ve | Doctoral Serninar_z IES44A \
Yo T Advanced Computing V\;-'orkshop II_EFQR ] \

s (Propo;éd by the supervisor and approved by the graduate school committee)
Courses with the code series #- - - (PhD courses) could be considered as the elective

courses for an MSc student, if approved by the student's supervisor and the graduate
school committee.
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Y-Y: Graduate Cources (M.S.c., PhD) Industrial Engineering-Healthcare Systems

Table Y-Y-\. Prerequisite Courses

~ No. Course Name - Course Code | Credit Hours
) Introduction to Healthcare Systems IEFA- . Y
B Biostatistics and He_alth Indicators IEFV -\ Y
Lj Research Methodology a;;d_ Design o IEF)-¥ Y
Table ¥.Y.Y. Required Courses
~ No. Course Name ' ~ Course Code | Credit Hours
) Operations Research for Healthcare IEoN - - i
¥ _ Process and Quality Improvement in Healthcare IEoY - 3
o _ Information Techno_iogy in !_-lealthcare IEo) - Y
¥, Data-Driven Modeling in Health IEo) - ¥ Y
] Healthcareis@;n Engineering Internship-‘_ IEo) - ¥ -0 ]
7 Healthcare System Enginee_ring Internship-Y IEbY -0 -0

™9




Table Y-Y-Y. Elective Courses

No. ~ CourseName
\ Standards, Performance Assessment and Accreditation in IEa) -5 v
Healthcare System

3 Data Mining in Healthcare IEbY -Y v
¥ 1 Healthcare Expert Systems R IEdY - A Y
¥ Network Anﬁ Discrete Location in Healthcare IEoy -4 Y

o | Healthcare Systems Simu&o_n: Modeling and-Optimization IEOYY - T _
¥ Systematic Topics in R_o-botics Technology in Health | IE6Y VY v
Y System Dynamics Modeling in Healthcare | IEdVY Y
b A _ Stochastic Models in Healthcare IEaV Y ¥
= q Strategic Management of Healthcare Systems IEoVVF ¥
| \- . Risk Management in Healthcare Systems IE;:\\ \0 v
—\ ! = Gamification in Healtcare Systems IE6YYS v
—‘17— i Supply Chain Manage_ment fr.)_r Healthcare Systems [Eo H_f _T‘
1Y Social Network Analys—'rs in Healthcare IESY YA ¥

- 1f— [ Baygsi_an Networks : IE6Y YA g =
\o Advanced Statistical l:dethods in Healthcare Systems IEoYY - v
B \s Human Factors Engineéring in Healthcare Systems IEoy T T
w o | ;venu:and Del’nand Managenet in Healthcare Systems JEDVYY Y
B VA Advanced Technologies And Robotics in Healthcare Systems IEF\YY Y
14 Decision- l_\ﬂ_aI;ing in Healthcare Systems | IEF ‘-_Tf F
Y-— | Routing And Logistics in Health Systems a [EFV Yo ¥
i T | i Mobile Health Systems Modeling a [EF\Ys Y
Yy | - Forcasting in Healthcare Systems - [Es vy Y

Y o Health Tourism _ IEF\YA r_

vf . Internet of Things in Healthcare IEfira v -
? Rélia?:iiity in Healthcare Systems R IEs Y. ¥
B vs N Selected Topics in Healthcare Systems IE6YVAA v
i IEa144 5

e.




YA Advanced Topics In Healthcare Systems Engineering 1 L IEF)A Y

_—H - Advanced Topics_ln Healthcare Systems Engineering 2 IEF144 Y

¥ - _ Doctoral Seminar 1 - IEsaay \

™ | Doctoral Seminar 2 | IEF34A ™ \
Yo . Advanced Computing Workshop - | IEF444 "B

| ==

s (Proposed by the supervisor and approved by the graduate school comﬁ‘mittee)

Courses with the code series §- - - (PhD courses) could be considered as the elective courses for

an MSc student, if approved by the student's supervisor and the graduate school committee.

L



Y-Y': Graduate Studies (M.S.c., PhD) Industrial engineering-Logistics and Supply Chain

Table Y .¥,\. Prerequisite Courses

~ No. Course Name - Course Code | Credit Hours
) Essentials of Simulation IEFY. . "
Y - Operations Research__ ] IEFq.v v
Production - Inventory Planning and Control IEfY.-\ ¥ o
f Facility Planni—ng and L_a;out Design - c CIEfrer v

Table Y,¥,Y. Required Courses

No. Course Name Course Code Credit Hours
) Sﬁpply Chain & Logistics Engin;ee;ing [ IEad - - : v
oy | Analysis and Design Logistics Systems— I IEoY - - | i
W o Supply Chain.Network Design IE;- ) __—r
__f | _O_p_timization M;)dels in Tira;sp:rtationi; : IE6SVF i v

FY



Table Y.Y.Y. Elective Courses

No. Course Name Course Code | Credit Hours

\ Distribution ;nd Retail Systems IEay .Y _1:

r Procurement Management IEoY - v v

¥ Warehousing, Mategat Handling and Packagin_g IEOY - ¥ ¥ R

% | Revenue and Demand Ma;r;agement IEsd0 ” T' =

0 Computer Simulation, Rflodeling & Optimizatio_n I IEasY o Y :

y B Supply Chain Analytics & In;e-lligence " IEoY -0 - =

Y B B International Logis-tic? o _IEor -f b - Y i
A | Gre_en and Sustainable Supply Ch;i; - IEOY -V i ¥

A R - C;i—sis Logistics | IEQY - A _‘ ¥

Obtaining a minimum of one course and maximum of two courses from the cources listed from
No. ). to No. Vv based on supervisor's advice.

V. ‘ Integer Programming 0 IEad-0 v
" B Dynamljc Programming IE6Y - Y v
VY } Nonlinear Programming ' I[Eod . ¢ v
_\ r _ ‘ Stochastic Programmir;_ - ' IEa] - v v
» V¥ | Network 'I:heory | IEoary ¥
[ 1o | _ Game Theory IEoaY - v
\bd _ Multiple Crite-r'ia Decision Making i [Ead 1 v
Y MamEacturing a_nc_i Services Strate_gy_ ] IEor -4 Y
VA —__ _S;Iected Topics in Supply Chain & Logistic 7: IEaYAA Y
LS , A Course from the ot_he?Concentrations ¥ | IEbYAA v —
”_' ‘ Advances in Logi_st-ics and Supply Chain ; o : IESYAA i v

FY




" Advances in Logistics and Supply Chain ¥ IEFY44 i

Yy Doctoral Seminar \ IEFaay \ ]

Ty Doctoral Seminar_\’ O __IE;‘FA_ | '._ i
Yt Advanced Cc;r‘np@wg_ Workshop IEF494 L \

% (Propo;ed by the supervisor and approved by the graduate school committee)
Courses with the code series - - - (PhD courses) could be considered as the elective courses for
an MSc student, if approved by the student's supervisor and the graduate school committee.
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Y-f: Graduate Studies (M.S.c., PhD) Industrial Engineering- Macro Systems

Table Y-f-\. Prerequisite Courses

No. Course Name Course Code | Credit Hours
K Er_\gineering Statisgcs | IEFa.) y
¥ Operations Research IEFS-Y ¥
Table Y-f-Y. Required Courses

No. Course Name Course Code ! Credit Hours
”\ Svs;cem Dynamics Médeling IEoY. . | L

; | h_datﬁ;-a-fica[ Programn;;]g —IEM"- \ Y

r ™ =5 Decisién Theory I[Eadr Y

F b Syst_e‘r:Enginéering o IEaay v

o




Table Y-f-Y. Elective Courses

Energy Systems Reliability

e
-

i z

v /f"‘

>

TF

" No. = Course Name ' ‘Course Code | Credit Hours
Subconcentration: Operations Research
) Dynamic Programming IEa4 - Y ¥
v Linear Programming IEoq - v ¥
¥ Nonlinear Programming IEa4 - v
B Stocastic Programming _ IEad -V r
0 Game The;ry IEoY Y- ¥
# I Compute; Simulation, Modeling—&Optimization IEA\Y v R
Y Integer Progr;ming IEod -0 ¥
A Stochastic Proces; SR IEo; P v
B Network THeo; _ IEsaYY v
Subconcenfration: Energy o o . o Bl
o Energy Planning Methods and Models | IEaY - ¥ Y
—_' \ B Basics of Energy Economics and Energy Supply IEsY -+
- . - ~ System |
VY Mortal Resource Economics IEoy - ¥
a _W_ _ Energy and Environme; IEaY -0
\f Development PlanniﬁgEnergy Syst.em—s_  IEor-s
0 Energy Technologies IEor -V . 1§
\# Energy Sygms Relia biIity_. ——IEM‘ A |— Y
Y ' Energy I;rici_ng B " IEov-a | v N ]
Subconcentration: Transportation
\T ] Energy Planning ;ethods and Moc;ets i IEar) - ‘ : ¥
14 Basics of Energy Econom:sand Ene_rgFupp!y System_ IEor D o 1
T Mortal Resource Economics IE0a 0 v
L Energy and Environment IEoY Y 2
Yy Devéiopment Planning of Energy Systems - lEé_vr‘ 1y B —r'
Ty N Ener;rechnologi_es . ] IEaY Y
[ e ‘ - o IEario "




Yo Energy Pricing IEor\ & | ¥
Common in the Three Subconcentrations _ _
24 Selected Topics in Macro Systems IEaYAA ¥
vy A Course from the other Concentrations * IEOY Y
YA Advanced Topics in Macro Systems 1 IEFYSA v
1A Advanced Topic;in Macro Systems 2 |33 L ¥ ]
r- Doctbral Seminar \ IEfaqy \ i
it Doctoral Seminar ¥ ) IEF3a9A _ \
rY Advanced Cor_nputing Workshop IEF444 \

_* (Proposed by the supervisor and approved by the graduate school committee)

Courses with the code series 5. - - (PhD courses) could be considered as the elective courses for

an MSc student, if approved by the student's supervisor and the graduate school committee.

Y



Y-0: Graduate Studies (M.S.c., PhD) Industrial engineering-Financial Systems

Table Y-4-\. Prerequisite Courses

No. Course Name Course Code | Credit Hours
) Engineering Economics IEFq.Y v
Y Engiﬁeeri ng Statistics IEFQ -\ v
v Operations Research IEFq.-Y v
Table Y-b-Y. Required Courses
No. Course Name Course Code Credit Hours
| ! - Stochastic Processe_s IEadVf Y
v Esser-\tia[s of Financial Engineering__ IEo4 - ¥
v I;vestment Portfolio Selection Mogg IEoF v
¥ Analysis_and Management of Financial Risk IEof -\ _ v

FA



Table Y-0-¥. Elective Courses

s (Propose_d by the supervisor and approved by the graduate school committee)

No. ~ Course Name | Course Code | Credit Hours
) Strategic Planning IE6S - F ¥
Y Multiple Criteria Decision Making ! |ERN Y i
L Econometrics ” TR v
¥ Islamic Financial Market; N |EoF - v ¥
0 Fixed Income Markets IEoF - ¢ ¥
[ s Emerging Financial Markets _ IEof -0 Y
¥ Stocastic Programming - IEos-v ¥
N Financial Time Series Eots | v
% Design and Implementatfon of Financial Support IEBE - Y "
_ Systems o —
V. Advanced Stochastic Processes in Financial IEaF - A ”
Systems
W ! IT and E-Commerce IEof-q | Y
\Y l| _ lnvestrr;ent Management - Eofy- | ¥
vy | Selected Topics in Financial Engineering IEOFAA )
Bt A Course from the other Concentrations * IEa¥a4 oy
\0 Advances Topics in Financial Engineering IESFaA ¥
\F Advances Topics in Financial Engineering ¥ IEstas Ay
[ \Y N Doctoral Seminar_\—_ IEH_W \
‘A Doctoral Seminar Y | SZEVN 1_ of
o 4 - Advan;d Computing Wc;rkshop _ IEF344 ' _ )

Courses with the code series 5- - - (PhD courses) could be considered as the elective courses

for an MSc student, if approved by the student's supervisor and the graduate school

committee.

ra




Y-#: Graduate Studies (M.S.c., PhD) Industrial Engineering-Engineering Management

Table Y-#-\. Prerequisite Courses

No. . A COU_réé.Nan;'e_- - Course Code cke'diffﬁbu]rs
\ Probability and Statistics in Engineering IEFq - - ¥
v Operations Research IEFQ .Y 3
oy Engineering Econom;c; - IEFq .y v
N Principle_s of Management and Organization Theory IE¥o- - ¥
o Principles of Economics (Micro-Macro) IEfo- r
Table Y-#-Y. Required Courses
No. Course Name Course Code Credit Hours
A maximum of two courses should be taken from the following ones
B D ] _D_e_ci;Eon the;ry a ] Esan i
I System Engineering IEnd v f
r Financial Engineering Principle_s IEQD - - .3
f _;rc;luctivity Engineeri_ng and Management - IE0G - ¥
| ° Suﬁply Chain & Logistics Enginieering B IE6S -\ Y
B 9— Forecasting and Time Series IEod -4 Y
_A maximum of two courses should be taken from the following c;;es
Y | Project Scheduling and Planning | IEdY - A v
Ok : Total Quality Management IEodvs ¥
B 4 | Innovati_on an—dTechnolo_gy Management IEdays Y
1 | Human Resource Management IEco-Y T
T ‘ _Marketing T Eﬂ v —r‘




Table Y-#-¥. Elective Courses

'No. _Course Name Course Code | Credit Hours
) Knowledge Management IEco- ¥ ¥
Y _ Demand and Revenue Management - [Ead 1 v
v Foundation of E—Commerce IEdo- 0 ¥
¥ Engineering Data Analysis IEco- 5 o
o Service Operations Management N [Eodry r
7 Financial Management IE6AYA v _
Y Computer Simulafion, Modeling & Optimi;zation I[Ebs\Y Y
A Strategic Planning ) ——IEM-_? ] r_ ]
_q 5 Organizational Behavior: Managi_ng People_in T 1 ‘._ R
. g . Organizations - ) -
i Leading and Managing Teams IEso- A Y
" Chang;*wlanage;ment [Eso-4 ¥
Y Process-based knowledée management _ [Eso) - ¥
L - Agile Project Management‘  IEsen Y
¥ 7Cc;st Estimating and Fin_an_cial Analysis IEsory 3
\0 Analysis of Organizatidnal Systems ] llinnr _r—_
17 Quality_Systems Design IEsonf Y
VY Systems Architecture and Modeling [Ero)o
Y Threat Modeling and Risk Analysis Erorvs ¥
14 Cost Engineering [Esoyy Y
T Selected Topics in Engineering Management IEaBIA v
N Aaurse from the other Con_centrations o IEAs ¥
23 Advances Topi(;n Engineerinaﬂanagemer;tT [Es634 v
ry _ Ag\f_ances Topics in Engineering Managergnt Y IEsos roo
Yf Doctoral Seminar \ IEsaay | )
Yo - Doc_t_o_rageminar\’— lE?‘l;A— | \—
7 _ Advanced Cc_)mputing Worghop [Es443 \
s (P&)osed by the SW approve_deV the quate schooEnmittee) _

——#
- 8 (4
s ?‘3-:-\\ B

\1.




Courses with the code series - - - (PhD courses) could be considered as the elective courses for
an MSc student, if approved by the student's supervisor and the graduate school committee.
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Y-¥: Graduate Studies (M.S.c., PhD) Industrial engineering- Quality and Productivity

Table Y-v-\. Prerequisite Courses

No. Course Name Course Code | Credit Hours
) Engineeﬁr?é statistics IEFq-\ ¥
BE Staasiical Quality Control IEF$- - v
| Maintenance IEFS -\ v
B Operations Research IEF4. Y t i
0 = Essentials of Cost Accounting IEfs.y i v
Table Y-v-Y. Required Courses
No. Course Name Course Code Credit Hours
A maximum of two courses should be taken from the following ones
[ \ Advanced statisticaI”Quaiity Con;fr_C)I IEos- - ¥
v Reliability theory  IEsarr v
v T;';Quality M;agement - IEb4 s Y
P Total Pr_eventive Maintenance IEas -\ ¢
A maximum of two c;)urses sl;c)uld be taken from the following ones o J
o _|_ Productivity Analysis and Improvements e Eo; Y v
= Quality Management and Organizational IEAS - ¥ w
N i Excellence _
Y ‘ Business Process Reengineering IEoS- ¥ Y

Al




Table Y-v-Y. Elective Courses

No. Course Name _ i Course Code | Credit Hours
! Design of Experiments IEcay 2
Y Statistical Modeling and Regression Analysis IEo% -0 i
v Multivariate Statfstical Analysis IEd4) - v
f Forecasting and Tlme_Series Analysis Eda-a | r
4] | Safety Engineering and Risk Analysis IEa% - ¢ Y
s Product Support and Ser\;ice Management IEo%-Y e -]
¥ Human Factors Engineering 7 IEAYYA 1‘7 i
A Reliability Centered Maintenance IEos - A 1 |
4 Production and Operations Management B ﬁ?:‘l I~ ¥
L _Inr-i-o;ation and Technology Management_ IEaars ¥
W\ Fuzzy Set Theory and Applications IEaavf v
v B _S:rv_ic_e (I)Iperations Management [Eaary v
Y Financial N_13nagement ] [Eo*\h ¢
\F Computer Simugtion, Modé!ing & Optimization IEodnY Y
10 Project Planning and Scheduling 1™ IEo4 - A 1 v
\# N Quality Engineering IEos) - v
Y Maintc;]r;ce_and_ Safety Information Systems _IEaH \ T
VA _ Stochastic Processes B IE64NF | v
4 _ Adva;ced Statistics IEss\Y oy
v ._ Selected Topics in O,ual_it_\;;d Productivity IE6FAA ¥
T i A Course from the other Concentratio_ns ¥ Easss | v
rr Advances Topics in Quality andTrocTuctivity \ IEFFAA oy
TY Advances ?pics in_Qua_Iit;md Productivity ¥ IEFFaa L3

¥




Yf Doctoral Seminar \ IEFa4Y \

Yo Doctoral Seminar Y IEF49A \

|
Y# Advanced Computing Workshop IEFaa4 ‘ \

s (Proposed by the supervisor and approved by the graduate school committee)
Courses with the code series 5 - - - (PhD courses) could be considered as the elective courses for

an MSc student, if approved by the student's supervisor and the graduate school committee.
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Y-A: Graduate Studies (M.S.c., PhD) Industrial engineering- Project Management

Table Y-A-\. Prerequisite Courses

No. Course Name Course Code Credit Hours
) Probability and Engineering Statistics IE¥q. . v
" [%gi;r_ingzonon;cs I T
o Operation:Research_ IEFq.Y B
f . Pr‘cned_FEnﬁing and Management IEFY- - r
Table Y-A-Y. Required Courses
No Course Name Course Code Credit Hours
v _F"_r;jeﬁtﬁl\dranagér—nent S;;ldard:_ - IEov- - Y
T 1T - Prc;ect Plan_ning an-d_ScheduE'ng N IET:&-_A 1 _r
_ Y T Trojectats ar;d_Finantgh;anagement | IEoY- ) v
¥ T Projec;m;ﬁagement and risk analysis - |EC};’ Ar o

b¥




Table Y-A-¥. Elective Courses

No.  Course Name _..: Course Code | Credit Hours
| Project Management Information Systems IEay-¥ ¥
1= T | Knowledge Managemeat and Project IEay. i
Documentation -
¥ Project portfolio management IEaY -0 ¥
¥ Management of development projects IEay.s v
o Project Contracts Manaée;n;nt - _EV-Y [ ¥ R
£ Quality Ma nagen'fent, Safety and Project IEBY - A v
Environment - - -
\ Project Logistics and Supply Chain Management IEoY -4 Y
A Project Human Resource Ma_nagement IEav) - rr
B Value Management and Engineering IEav 1) v
o Selgcted Topics? Project Nanagement IEoYAA v
noo| A C;se from_tt;e_ other Co;ntrations * IEov3a r
v K Ad_vances in PrTject Manage_ment v IE?VX v
Wy Advances in Project Management ¥ IEsvas rgu
Ta - _D_o_ctoral Sen;i;ar \ o E?‘HY ) E
\ & Doctoral Seminar ¥ IESa9A )
Rt N Advanced Computmg Workshop IEF344 v

committee.

Courses with the code series 5- - -

(Proposed by the supervisor and approved by the graduate school commlttee}

(PhD courses) could be considered as the elective courses

for an MSc student, if approved by the student's supervisor and the graduate school

oy




Y-4: Graduate Studies (M.S.c., PhD) Industrial engineering- Information Systems

Table Y-4-\. Prerequisite Courses

No. Cburse Name Course Code l Credit Hours
\ Data Structures and Algorithms IEFA- - | Y
¥ Dat:;ase M:nage;ant@em? o CIEFA _‘ oy
¥ Software Enginee;}g T IE?;\- Y : | a ¥ .
Table Y-3-Y. Required Courses
No. _Course Name : l Course Code | Credit Hours
\ Business Models and Value Creation IEOA- - Y
v - Mathematical ngramn:ing in Information ;E;A- \ - o v -
. B _ Techmology ... N
Y Information Systems Security [EoA-Y v
¥ B I(n;v;lédge_RepreS;tation_and Re;ming . IEoA-T v
_0 i B;in_ess P?o;ss Ma—nagerESys:ms 1 Ea)\- ¥ - . ¥ =
¢ | pata Mininig: Modeis, Algorghms QAppli;tions 1 IEaaro | ¥ ~

OA




Table Y-4-Y. Elective Courses

Course Name

Project Management Information Systems

01

IEfAYS

No. Course Code | Credit Hours
\ Web Architecture and Programming IEOA- 0 ¥
¥ Customer Relationship Management IEOA- 5 Y
v Uncertainty Management of_lnformation Systems IEOA-Y T
¥ Application of Artificial Neural Networks IEOA- A v
b Fuzzy Set Theory and its Applications , l[Eaars Y
7 _ Information Theory o | IESA- - Y
Y Principles of Digital Communication . |EH\-_\ oy
A Data Communications Networks IE?;: - ¥ —
4 _Statistics and Visual Data for Analysis and Inference IEFA-Y g
1 e-Commerce and e-Marketing Systems - IEsA-Y Y
L B D_a';and Model Based Reasoning |EFA-0_ oy
\Y Applied Econometrics: Mostly Harmless Big Data IESA- 5 Y
\v A_dTa;ced CE and_S;;ial Database r\_danagement : 1_5;\ i v
) \F The Information Economy: Strategy, Structure and IESA. A - ‘r’ -
| Pricing o | i -
10 Machine-to-Machine and the Internet of Things IEFA-4 r
oo awdsourcing and Open lnnovatio;\ IEFAY - oy 1
Y Knowledge, Information, and Creativity Support IESAY "
- L __ Systems - 1 - S
1A Human Interface and Information Management IEFAYY v
14 N ;uzzy Ex;;rt Syste;s and F;zy Reas;ling - IEQ\ Y i i -
i - Complex Networks [ESA\F ¥
_T\ : Social Eo_m;utin; E;plor;on andasu;l Eff;cts o iE_?M 0_ . T“_ )
Y Data Sciences IEsA S e ]
Corr _|_ - Ente.r.p-rise Res;.:rce Pla;ning - IE?M_Y oy
rf | Modeling and Optimization Of Information Networks IEFAVA g
Yo v




£ Gamific;c:tion of Systems IESAY -
ry Advanced Methods in Big Data Analytics [EsAT)
YA Techniques and Technologies in Big Data IEFAYY
v Selected Topics in Information Systems IEOARA
L& A Course from the other Concentrations * IEOA4A
™ Advances in Information Systems ) IEFAIA
vy Advances in Information Systems ¥ EsAsq
¥y Doctoral Seminar \ IEsaay
vF Doctoral Seminar Y IEF34A
ro Advanced Computing Workshop _ IEF444

# (Proposed by the supervisor and approved by the graduate school committee)
Courses with the code series - - - (PhD courses) could be considered as the elective courses for
an MSc student, if approved by the student's supervisor and the graduate school committee.
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Y. Facility layout and location : an analytical approach, Richard L. Francis, Leon F. McGinnis, Jr.,
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Y. Dougls C. Montgomery (2012), “Design and Analysis of Experiments”, John Wiley
and Sons.

v. Charles Robert Hicks, Kenneth V. Turner (1999), 5thed, “Fundamental Concepts in
the Design of Experiments” , Oxford University Press.
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V- U. Narayan Bha, An Introduction to Queueing Theory: Modeling and Analysis in
Applications, 2nd ed., Birkhduser Basel, 2015, ISBN: 978-0-8176-8420-4, 978-0-8176-
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Y- Kleinrock. L, Queuing Systems, Vol 1&11, Wily 1975.
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V- David G. Luenberger, Yinyu Ye, Linear and Nonlinear Programming, Springer, 2016,
ISBN: 978-3-319-18841-6, 978-3-319-18842-3

Y- Robert J Vanderbei, Linear Programming: Foundations and Extensions, 4th ed.,
Springer, 2014,I1SBN: 978-1-4614-7629-0, 978-1-4614-7630-6

T- Murty, K.G. Linear Programming, Wiley, 1983.

FA



T D8 (g yaoli
Integer Programming

VS IRINES) ¥ Ay las IEsa-0 oS uS
GaY gl o)d €Y
10 L Sloal
e 93 s aalin Gear Solie 5 pualio b plidl 5 4l ol 550
s g5

5 s abili woizme sla aegaze penlie iy o 0 )8 sls K 5 s s (sla it (s3a) sl gildas)
2 S9rm waiej] (slaTm )8 SOl o] aalone oo g oo gl (lolons (S laTem 58 Lt | Jls el
(o> s, alin p 690 . Solal ez ¢ Depth first search Breath first search Lls goius glam g,
LSS 25 gy 9 gy gy s gy gy s e g (e slapeite b 00 SSE g, b el

yeine Slolaals olowl (sl Big) g0l s Coon o ol y glads § aligF blii s o9 Olotdo g dzg o s Slolesli iy pu5-Y
sla- R s Jladll sl Cudgazms o5 5055 JUlyd Slslasls o5 i e pode (0 25,50 (g, st e A Juls
3oy el BT A 5 (559055 00l

5o ) 5 I ey ST b s 5 S0 5 sk sl Bl ol 0258 s S 5 pho e T
ety 10510 pa g8 3l eolinl b gramms slo peis oS 5 a3 g, 5 Ko jho 1S 5 B g, gy v Sl
B> lejes sledg, sl eslazal b wlie 55 So-jhe dlss o o8 4315 gz (g3lell Ll 5 (5399 jeite il
OLS g a3le Sldes g1z g e slowl il SUskes

~dlyS dlas o iags (532, elip g 1B )led Fig) e (250655 SlBT By, SaS b (ATl 380 dlls -
sty s oy p P g 4L 5 (1S 5 510 g ) ealind Ly (50 sled) Sl eslinal b G i 2> o (2
ol s ool il Mg

5 bt @ ot arads s o (GuolS 5 gy ool b 318U ulys 28 a9 5 15U (s3luslil (29,0
S 9998 o 55 ey, b Lol icilys S ls 4Bl anngs b jl eslinal b st oy g, 15U (s 5lesl)

Aigad blieo

:(Q_.‘rl.'..o I:-unr&ﬁ
Integer and Combinatorial Optimization, G. L. Nemhauser, L. A. Wolsey, 1988, Wiley

-

Y. Integer Programming, L. A. Wolsey, 1998, Wiley

Y. Integer Programming, H. A. Taha, McGraw Hill, 1987.

£, Integer Programming: Theory and Practice, Edited by J. K. Karlof, 2006, Taylor and Francis.

©. Hamdy A. Taha. Integer Programming: Theory, Applications, and Computations. Elsevier
Science, 2014.

1

Michele Conforti, Gerard Cornuejols, Giacomo Zambelli. Integer Programming .Springer
International Publishing, 2014.

v. Der-San Chen, Robert G. Batson, Yu Dang. Applied Integer Programming: Modeling and
Solution, Wiley, 2010.
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Bazaraa, M. S., H. D. Sherali and C. M. Shetty, Nonlinear Programming: Theory and Algorithms,

John Wiley and Sons Inc, Third Edition, 2006.
Nocedal, J., S. J. Wright, Numerical Optimization, Springer, Second Edition, 2007.
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Amir Beck. Introduction to Nonlinear Optimization Theory, Algorithms, and Applications with

MATLAB. Cambridge University Press, 2015.
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V- Introduction to Dynamic Programming, L.A. Cooper, M. Cooper, Pergamon Press)a4¥.
Y- Introduction to Stochastic Dynamic Programming, Sheldon Ross, Academic Press, 131
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v- Dynamic Programming and Optimal Control, Vol. I, 1I, Dimitri P. Bertsekas, Athena Scientific,

Belmont, Massachusetts, 1440
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Y- Kenneth R. Baker and Dan Trietsch, Principles of Sequencing and Scheduling, 2013, Wiley,
ISBN: 978-1-118-62625-2

Y- French, S., 1982, Sequencing and Scheduling: An Introduction to the Mathematics of Job-Shop.
New York, NY, Ellis Horwood.

Y- Pinedo, M.L., 2016, Scheduling: Theory, Algorithms, and Systems (5th Ed.). Berlin, Springer.
ISBN: 978-3-319-26578-0, 978-3-319-26580-3

£~ Xhafa, F. & Abraham, A. (2008) Metaheuristics for Scheduling in Industrial and Manufacturing
Applications. Berlin, Springer.
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V- Tak-Wah Wong, Object-Oriented Methods for the Design of Automated Manufacturing
Systems, 2017, Bibliolabs, ISBN: 1374726354, 9781374726352

Y- “Robots and Manufacturing Automation”, C.Ray Asfahl, John Wiley and Sons, 2"
edition, 1992.

V- “Flexible Manufacturing Systems”, W.W.Lugger, Printice Hall 1991.

£- “Industrial Control Hand book”, E.A.Parr, Industrial Press, 1987.

©- “Automation, Production Systems and Computer Industrial Manufacturing” M.P.
Groover, Printice Hall 1987.
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Y- The biomechanical basis of Ergonomics, E.R. Tichauer, John Wiley, 1992
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Richter, Kunt, “Stability of the Constant Cost dynamic lot size model” European J. of Operation

Research, ¥\ (YaAY) #1-50.

Schroe Der, R, G. & Larso, P.D, “A reformulation of the aggregate Issue, Vol 7, No ¥ May

VAAP.

Elion, Samuel, Five approaches to aggregate Production Planning”, Alle Transaction, Vol, v.

NO.¥ Jan, yava

Glover Fred, et al, “ An Integrated Production, Distribution and inventory Planning System,

“Interfaces vol, 1, No.d, November 14va.

V- Dennis W. McLeavey and Seetharama L. Narasimhan, Production planning and
inventory control, Allyn and Bacon, 1985, ISBN: 0205081479, 9780205081479
Y- Stephen N. Chapman, The Fundamentals of Production Planning and Control,

Pearson/Prentice Hall, 2006, ISBN: 013017615X, 9780130176158
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Introduction to Algorithms (3rd ed.) by Thomas Cormen et al., MIT Press, 2009.
Artificial Intelligence: A Modern Approach (3rd ed.) by Stuart Russell and Peter Norvig,
Prentice Hall, 2009.

Metaheuristics: From Design to Implementation, by El-Ghazali Talbi, John Wiley & Sons
Inc., 2009.

Lorenza Saitta and Jean-Daniel Zucker. Abstraction in Artificial Intelligence and
Complex Systems, Springer New York, 2013.

Robert Sedgewick and Philippe Flajolet. An Introduction to the Analysis of Algorithms
(2nd ed.), Addison-Wesley, 2013 .

- Yossi Borenstein, Alberto Moraglio (eds.). Theory and Principled Methods for the

Design of Metaheuristics, Springer Berlin Heidelberg, 2014.
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‘- Introduction to Health Care By Dakota Mitchell, Lee Haroun

V- Introduction to Healthcare: For the Technical College System of Georgia

¥~ Introduction to Health Care Management By Buchbinder, Nancy H. Shanks

f- Understanding managed care: an introduction for health care professionals By Annette
U. Rickel, Thomas N. Wise
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‘- Aline Dresch, Daniel Pacheco Lacerda, José Antdnio Valle Antunes Jr., Design Science
Research: A Method for Science and Technology Advancement, Springer, 2015, ISBN:
978-3-319-07373-6, 978-3-319-07374-3

Y- Essentials of Research Design and Methodology By Geoffrey R Marczyk, J.D., PH.D.,
Geoffrey R. Marczyk, David DeMatteo, David Festinger

V- DRM, a Design Research Methodology By Lucienne T. M. Blessing, Amaresh Chakrabarti

£- Research Methodology By Rajendar Kumar

&- Qualitative-quantitative research methodology By Isadore Newman, Carolyn R. Benz
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Y- Arielle Lasry, Michael L. Washington, Hannah K. Smalley, Faramroze Engineer,
Operations Research and Health Care Policy, Springer,2013, ISBN: 978-1-4614-6506-5,
978-1-4614-6507-2

Y- Margaret L. Brandeau, Frangois Sainfort, William P. Pierskalla, Operations Research and

Health Care: A Handbook of Methods and Applications, Springer, 2005, ISBN: 978-1-
4020-7629-9, 978-1-4020-8066-1

Y- Randolph Hall, David Belson, Pavan Murali, Maged Dessouky, Patient Flow: Reducing
Delay in Healthcare Delivery, Springer, 2013, ISBN: 3VA-)-£71 £.92)1.7 AVAN -7 £
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£- Brian Denton, Handbook of Healthcare Operations Management: Methods and
Applications, Springer, 2013, ISBN: 9781461458852, 1461458854, 9781461458845
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V. Measuring quality improvement in healthcare: a guide to statistical process control
applications By Raymond G. Carey, Robert C. Lloyd

Y. Continuous quality improvement in health care By Curtis P. McLaughlin, Arnold D.
Kaluzny

Y. Quality improvement in healthcare: putting evidence into practice By Karen Parsley,
Philomena Corrigan
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Teri Thomas-Brogan

Hope R. Hetico

Health information technology by Nadinia Davis, Melissa LaCour
Dictionary of health information technology and security By David Edward Marcinko,
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Information technology in health care by Johanna Westbrook, Enrico W. Coiera
Health Information Technology Basics: A Concise Guide to Principles and Practice By
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). Tools for Performance Measurement in Health Care: A Quick Reference Guide By Joint
Commission Resources.

Y. Healthcare performance measurement: systems design and evaluation By Vahé A.
Kazandjian, Terry Lied

Y. Health performance measurement in the public sector: principles and policies By
Edward Perrin, Susan M. Skillman, National Research Council (U.S.)

¥. Overcoming Performance Measurement Challenges in Behavioral Health Care By Joint
Commission Resources, Inc Staff, Jcr
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Clinical Data-Mining in Practice-Based Research By Irwin Epstein, Susan Blumenfiel
Medical data mining issues and experiments By Ranjit S. Veen

Data Mining: Concepts, Models, Methods, and Algorithms By Mehmed Kantardzic
Data mining: opportunities and challenges By John Wang

Medical Informatics: knowledge management and data mining in biomedicine By
Hsinchun Chen
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Y. Russel S., Norvig P. (¥ + 9) Artificial Intelligence; a Modern Approach, Yrd ed., Prentice -

Hall.

Harmon P., Sawyer B. (Y19 +) Creating Expert Systems for Business and Industry, Wiley.

Darlington T. (Y * +) The Essence of Expert Systems, Prentice Hall.

Schreiber G., Akkermans H., Anjewierden A., de Hoog R., Shadbolt N., Van de Velde W.,

Wielinga B. (Y 111) Knowledge Engineering and Management: The CommonKADS, The

MIT Press.

©. Sawyer B., Shaffer D., Schussler T., Moose A. () 13Y) VP-Expert; Rule-Based Expert
System Development Tool, Wordtech Systems Inc.

#. 1. Giarratano J.C. ,RileyG. (Y * +°) Expert systems: Principles and Programming, {th ed.,
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Y. Network and discrete location: models, algorithms, and applications , by Mark S.
Daskin

A, Handbook of Humanitarian Health Care Logistics By George Mc Guire

1. Operations research and health care: a handbook of methods and applicationsBy
Margaret L. Brandeau, Francois Sainfort, William P. Pierskalla

) +. Building regional health care networks in Europe By John Oates, Henrik Bjerregaard
Jensen

1. Recent developments in the theory and applications of location models by Oded
Berman, Dmitry Krass
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V. Simulation Modeling & Analysis ; Averill Law, 5th ed., McGraw-Hill, 2015, ISBN10:
0073401323, ISBN13: 9780073401324
A. Medical and healthcare simulation by David Crookall, Min Zhou
Applied system simulation: methodologies and applications By Mohammad Salameh
Obaidat, Georgios |. Papadimitriou
. Systems modeling and simulation: theory and applications By Doo-Kwon Baik
V1. Discrete-event system simulation by Jerry Banks, Barry L. Nelson
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System dynamics: modeling, analysis, simulation, design By Ernest O. Doebelin
System Dynamics By William John Palm
System Dynamics: Theory And Case Studies By B.J. Ranganath, Ranganath
f. A systems dynamics model of a community health system by Nancy Whitley Clark
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Y. Applied stochastic models and data analysis, by John Wiley & Sons, Y41V
Level Crossing Methods in Stochastic Models By Percy H. Brill

¢, Stochastic Models in Operations Research, Vol. II: Stochastic Optimization ,By Daniel P.
Heyman, Matthew J. Sobel

&. Stochastic models in queueing theory, By Jyotiprasad Medhi
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s, “Strategic management of health care organizations” By Linda E. Swayne, Walter Jack
Duncan, Peter M. Ginter
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V- Laécio Carvalho de Barros, Rodney Carlos Bassanezi, Weldon Alexander Lodwick, A First
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Applications, 2017, Springer, ISBN: 978-3-662-53324-6, 978-3-662-53322-2
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Practice, 2015, Springer, ISBN: 978-3-319-26492-9, 978-3-319-26494-3
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Mary Sumner, Enterprise resource planning, 2014, Pearson, ISBN: 1292039809,
9781292039800

Enterprise Resource Planning Systems: Systems, Life Cycle, Electronic Commerce. And Risk,
Daniel E. O’ Leary, Cambridge University Press,2000
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V' Kevin Werbach and Daniel Hunter, For The Win: How Game Thinking Can Revolutionize
Your Business, Wharton Digital Press, 2012
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Press, 2009
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Applications, MIT Press, 2015

5 g




Selected Topics in Information Systems

¥ aslg oluss [ECAIA g0 o5
:L’d)a uif Lj'u\.bl

99)° Sy 53 45 Al (b5 mhaw o Slellbl slagtaees aiis) )0 j5ebs g waz ug il S L il
a5%> Sjgeke JLgmtils 4y 45 Cul G uyd ol Bad el 0l 005l wolio wiige b, LaSS llass
G Sl slapims sl )l 4 (250 Gos 5 oy 0 Wi gn oy E3dge

telllao (i)

Egoge SNl 3 adlie t59, Slelsl g Loools & ditue £gb90 Dj9,0 5 Canadl 1] Al iy )la 5 £adge by ol
ool Slpe b Sl tesdse ol e g il s lex 5 wshilae (o g )0 malsz 5 pose Sy
slagytd o L)l tggdse Slizz 5 lagandimd gl tgsdse b Ldie (ele (a3lo S 5 aglans S
gy 35 5 oy 0] lumsly 5 65 S (Figta 5 ale SIS 5 b g, e

Oeigeel g Aies e ool 3 425 Lol b anlas g Godos 4 Gbge lgnddls ()0 Gul (LIS el o
Ao &l (63,4e aslllag ool sals fglie glp ol o

el o i 0 00D Ja20s Jad e slacls’ -

b e Mollim 5 (o slaglons 5 llie asgaze -Y

e Sl yds )8 ond piizs b e ele GUlEs -V

sloyglin g oale putne Slosza g (Mallins 5 (o slaglejls Lamgs 0ad j2ois basye sla )5 -F

-'h ; i
"-. — o
n\i1 > '._ - , : [}
. T : v
L Gl )
K . -

Fiy




Advanced Topics in Information Systems 1

" Sty allias IETASA o030 S
td (5 Slaal

), gmtils 4 wianl0ad ol 425 M Rghy E3dye e 53 1 F e o Bam b by Sinlen

s 4 S ga 35 ye5 SRl sl 2ol ) oatiie 03y 2 45 A oG Sy 5=l g dams 1 5ai2S
BT e

Ao (5

5310 g0 Slellls] Slaptoss & bogiye (sladine; 5| (Su o S e oy g aalllas & Glgnidls 98 215
ol iEm 3l g azslon oale lags S 5 SUle jf slasgara 3B 5 Jolod 5 4525 & o a5 aslgs wiulgs g 5
oy 4 IS 5 patitg b gmtils o cad U oy ol 3 el T, G 990 S el g 4528
Sjlo,m Slegoge !

I S s b g o sglle & .0l salgs Colam g Sopde )3 (holew v boc g s S s

25310 Samiio O s Sl Sl g s A, )0 (PELAVER PR R e aalys (Dilegose L s pe Sonio

&b Cew o

el Lo i 0 00l piiie Ly glools -)
s e Al 5 slo sl plons 7 Sllis dsgocne =¥
s b s J.z.o_;:.,s.:.ula.,:,odok SUlza
wsloyslie g ‘:uJ‘ pree Slwo g ‘:anJIJ:.g 3 sé‘ slalesls Lo snd pliis bl Lglh,_;ubf
5. Yeong, Foong May, How to read and critique a scientific research article, World Scientific
Publishing, Y+ ¢, ISBN-YY: AVA-3IAY £2Y4V1Y and [SBN-Y +: 3AYEeVANTe

¥1¥



Y LUl (sUrpiamns 30 438 yosy S Lno
Advanced Topics in Information Systems 2

Y a1y olusd [ETA44 oS oS
(5 pmasil o EY
:L?J)'a GK L§|M|

lrly Ol & sl aud (b az g BB (Lagh gedpe Ko 5y 2 0 AL Ban b et iy Cols )
Ml 4 055 0 55 a3 Slellll (lapian 1T 5 cadia 092y aS SlEERS 09 o (b 5 ey 1 GaioS
SO 4 aS ._-JT bl ) Slellbl slapians 10 a8 b Eoln o0 Eolas aalol )0 Wilgh g0 o cpl Eoln 0iS 0
b UaLa::}l )f.!.) CasLﬁ:-e 5 J.E.'Z....n &,.5};

idlae wed)

e Sl Slaptn @ bygsya slaaias; 5l (S 30 Slidos 3 gy 2 5 adllae 4 Sligmiils ayo ol 5o
! i, jl g sl pale la sl 5 SUs ) (slasgame 0B 5 Lo 5 5o 4 45 08 sl 4zl iy o )
sl g S5 gmii by gl ol IS5 9 gl 5 ol S 5480 g St o Js1od 3 320
D318 50 Slegbge  cwll

N olege olyses iz sl ages b lad oo oglle @y .0l anlss Colas g Cupae ey (Gholiul g ladow ¢ s Sl 25
W35 Cio j0 pps 5l Slgas g b Wi, jo Welfays &l 43 b 0gd anilys ilegdge by bad po Cuaco

i@l Cow yi.
el Sl g 59 0ud e L e slao S )
whdye llelli 5 (o slaoleas F Sllis acgoze Y
eine Ol pts 360l pi%is S e el SUlRL Y
sloyglie g sole pine Slasbo g Aol § (o slaglojlo Jawgi oud j2iie Lo e gla )15 -F

®. Yeong, Foong May, How to read and critique a scientific research article, World Scientific
Publishing, Y+ £, ISBN-YY: AYA-3AY £2V4YTY gnd ISBN-) »; A EoViN e

Y10




Doctoral Seminar \

Caclu dlosd \ awalgolass | [ETA4Y o WS
1):5-5 u;gl:'dalg.a.az:; om0 &,;
ad iy Sl olF 5 o V 250 jlia J.:S.n,_s‘,”.éw”a
:qu.)ulft.éimf

Sl 4l 950 5 00d aead 1350 Wl (S £390 55y 2 Sibgn pladl o 1255 iy (b ool
gtils Lol slazal,
SN T

lozaly skl JI5 L 255 sty by Joazd £955 Jlooss Galgl 3 93LA 5 Jie Djge 4 uyd o)
Ao, £990 59) 2 &F 5 G0 & Samnd Jlood J5bo )3 Sol Bge gzmiily ()0 (nl )3 0980 33 159 L
A gl ogps sl cul s sl bL T s Laaly ol b anign g pglie S50 45 w00l 35 1008 355 (5 35
WS Cand g 2Bl 0 1 (g9 slasgein; g eols &l Lazal) sl 4y |y Aaghs cd iy (515 amiils asnlia

GIF 50 5008 pladl s, gaige b lasye ale mlie § Slis I 5 jglaaz @ gty )0 00l o
S 59 i vega by g Jlood QUL B 5 pulai | ole slaaidly 5 Lo lod 5 laads iolalllas oo 2 @l iSs
23,138 o Local) sl
2L Py
ol wlsall 4) ole Sla gae g0 Jils 5 Lol slozal, sl jgia> ;o @) liaw wgiSe 515 Jig25 5l
sl 0082 LSS Dlleazs oSl el sdge )8 (2l S5 K0 g0 ,ed S g o398 0528 (Letal

W oo Sl O ko gyl O ol ope)] Oes ol B ol

Lozaly slsl a5 4

L 2




YI):S‘)JU"..‘?'W

Doctoral Seminar Y

sl Slowd \ a>lgolaws | [ET19A | o us
158 sl oaass o0 EY
438 ey Dlomiles o587 9 ) 1350 jlinen Jo%o (57978 99,0
oo A5 Slasl

woleriny Olgre i IS0 dls) J atie gede 53) 2 R0 4 (D Fos 0 LSS gemiib sl
1755 (Jhgar b ool soleiing 25k antd slp sidls (sl oolal 5wl
(SR T

sloal) ol Jai L IS0 (ggztils lawg Jeazs £9)0 Jlwos megd 50 (o3l g Jitas B30 4 9)0 ]
2P 3B g Shes BT g 3B 4 S Jlod Jobo )3 Sl alge g2lils ()0 (nl )0 055 00 331 usy el
onl gs ol BLS jo Lecaly Sl b aoigy g paloe Oyge 4 i0dld 35 0e 395 (6,550 alley 5 asin £od90 (53,
|y 55 slasgain, g wols &) Laal, slocl 4 |y tegh Cdytes S amiis daslye s 40 3l &g, o,
WS e g8l

g o008 phidl Al podga b bas o (ale qlin 5 Sl (Sluis) & 5 Spslanz aalsl g gmiils ()5 ol o
aegaly g Jleass gl U g pelis |y ale (glaatily g laolos g Lol lalllas doy g bl ©giSe (2155 50
g ool 5 (Job a2ddS ) togh mla j5pe poslle 515 )0 cl (6,55 0,135 oo Lol Sl LS 0 500
ailzsd 1250 (Jhsan b odliin) ooliin ik sz )lz 5 wdlle) ooleni s ale sloaily g Lo Llos
Ogd
PELSS S
szl iplsas) @) cale lis ple 5o Jilo g Lol (slozaly sl jpado o ) jlians wigzSie 358 Jigo 51 o
Sl 0uSild (LooSS Sllans 2051190 o 2 (y0 ol D52 S0 5 0508 e g @368 0950 (Leal,

B oo Slee O s)sg oy O ol o5l O ey obe L JE R S

&l Cow o b
Lazal, sl jaeis 4

1y




ad pli Olawlxo o5,
Advanced Computing Workshop

el olossy ) KE PRIR Y IE1444 LR ]
1258 Gl aass oM E9
V1S e 5 1250 e JoSo (55938 (030
190)-3 61; JLLQI
ALy sy 5 oy 53 B o 68 lite &y gty bty Sldons olo &l B 5 s3lasals
LK)
SisSx 2

Ssld bawgs Joaod oo b g 293 o) Jlmar 1 (S0 3 (295 L g g3l 5 JAe Sjpe 4 0 0
G lhe g bl b Jes Jab ;0 s2ild o0 ol (0 098 00 33 (g Lol glocal, sliul Jla L d s
Losaly ol 57 o ijle g Loyl b g lllan ugiy Glos ) Dp9p0 9 5l il 4 428,20, (5 7000alS” g (Flimslona
Dyel oo S |y et g g 0 1 o] (658 150 Sl g oud LA (435 g0 (peass
iedlan ugh)

R Matlab Python s _aasi. gl Sl gla)8le

NetLogo FlexSim SimulA Anylogic wiles (s jluams b))zl

COIN-OR (Gurobi (CPLEX s 5| s slol3ile 5

(Sl 5l 23,5 plod) (82 50 (9l oS3 ailon) (6 SRS mae 450 Slapn )58l 4 Lo ye sl 5Bl

&7 Slle (High Performance Computing) s e Slelos 5l salizal glacs o (5 51,5

Cytoscape NodeXL Pajek .Gephi .l _cloz>! 5 somn slaasis sla |3l 5

QGIS .15 (GIS) Ll i olellb! glagzes (slo 13300 5

gl (SRegh L 4 bgyje 3B iy l3dle i 0

Lo 133105 51 5o @y Logyn (slalasal, 5 j5el qulia

FIA




