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Using UML and Java Constructing a Production and Logistics Game

Student: Poyong-Wan Advisor: Dr. Yung Chia-Chang
yong g

Abstract

Due to the rapid change in business competitive environment and the trend of
globalization, supply chain management has become a critical issue in recent years. In
practice, business decision makers have to consider not only the operations within
their organizations but also the entire supply chain system in order to keep up with the

highly complicated competition.

On the other hand, when teaching Production Management, Logistics
Management, Supply Chain Management and many other courses in decision sciences,
instructors are often confronted'with the challenge to continuously develop and adopt
new teaching aids to facilitdte learning, to inctease learning interests, and to get
students prepared for their professional career and/or for further research. Among
those teaching aids, gaming has‘been proven to be an effective tool. Through playing
games, students can not only be able to internalize their knowledge learned from class
but also get familiar with the course concepts. However, current available teaching
games are restricted to some specific concept. Instructors and students have to take
time to get familiar with different game interfaces for different concepts taught.
Therefore, the research aims to develop a flexible web-based game so that instructors
can adjust game settings to simulate different scenarios via the same interface to

facilitate learning efficiency.

The research uses an iterative and incremental software development process to
develop this game. Unified Modeling Language is first applied to analyze the system

requirement and Java and Java Servlet are applied used to implement the systems.

keyword: Java, UML, production and logistics, teaching aid.
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" The Beer Game
File Options Play Cmmphs Reporte Help

@] 7|
RETAILER - Weel O
L - -« -
mventory delay 1 delay 2

WHOLESALER - Weelk 0

mventory delay 1 delay 2

DISTRIBUTOR - Weel: O

. - - - -
mventory delay 1 delay 2

FACTORY - Week 0

o Lo |

mventory delay 1 delay 2

total cost:

backorder:

recent order:

total cost:

backorder:

recent order:

total cost: 0
backorder:
recent order:
total cost:

baclkorder: 0

recent order:
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» Hulia game[16] :
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i8] 4 Hulia game

L kR - http:/huliaihaifa.ac.il/Eng/hulia.html
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= ~ Trading Agent Competition(TAC) game[17] :

GEMNERAL

Home

About TAC
Publications *
News
Calendar
Contact Info

JOIN NEWS LIST
[usr@domain.con] 48

TAC 2006

Info & Call
Registration
Participants
TADA fAMEC-06 *

PREVIOUS RESULTS

TAC 2005
TAC 2004
TAC 2003
TAC 2002

TAC COMMUNITY

Agent Repository
Resrarch Granns

Competitive Benchmarking for The Trading Agent Community
SEARCH | FAQ | LEGAL MOTICES

e | FUTURE UIVERSITY-HAKODATE
‘ ) II JAPAN ™

8-12 May 2006

TAC 06 Rounds

April Qualifying {8 days)
april Seeding (8 days)
9 May Finals at AAMAS

Latest News

+ TAC 2005 Finals - Results!
[2005-08-03]

* TAC 2005 Seeding Rounds
Finished! [2005-07-22]

+ Payment Information!
[2005-06-23]

Trading Agent Competition

The Trading Agent Competition {TAC) is an international forurm
designed to promote and encourage high quality research into the
trading agent problem.

The TAC 2006 Finals will be held during the AAMAS-06 conference
in Hakodate, Japan {May 9-11).

The latest TAC SCM 06
specification can be found
here [8 Nov]

Trading agent researchers may consider registering for the

B 5 TAC game

TR kR : http:/www.sics.se/tac
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(2)TAC SCM :

PHEBGT S A BATREEAIBRELSTHENZE 4 L
SBATENR Rt P A AR G R A B F — 3
FRENRBEFLENFTEPHRPRIPEIRDGEE A > F - B

#
A SR RAE L g Fo deB 7T e

Suppliers
TAC/SCM =Strict MTo
3 =wvarnable supply
Scenario and pnces
o A 4 P
bl = competition for
- optimizing RFQs & unceﬁn supplies
e | and orders

l\‘? { i ¥ ! Customers

RFQs & orders frg ooy = different lkevels and
Ei,l wvariability of dermand

= = = = “hard” due dates

l%] T IAC SCM

1 2l 1 /1%1 http //www sics.se/tac/




7~ Littlefield Technology[18] :

LILLLILLLD

L] Day: 77 L Team ID: operators L] Cash Balance: 1,031 961

Materals from Suppleers

Ms!u nn

= _mhlm.-lcann
CuisboaTw : F

= T—

(,o""Dk.u ol

coe B || oy [T | stap [ ]
N — | _—
Bagin: : : s : 0
i O
X Station 1 Siation 2
¥ BOARD STUFFING TESTING

Step 3

Stalion 3
U

Station 3
TUNING

0 |
N

THE SHOP FLOOR

%] 8 L1tt][eﬁeld Technology

Fop 7» /ET http //httleﬁeld rbsponswe net

R AR A e ?“T’}‘% i Jﬁ {fﬂ—ﬁT Bt + R 23 H N e s(ob shop)
SR T R 0 3 AL 1 RO RRRE p e B R CLRE N s B R &
AT For BREEUE 2 B 2K sk(4 W A board stuffing, testing, tuning) - * B e %k
75'3’)5éiﬁf“ﬁﬁé‘”L‘«t_#ﬁi’f"\fﬁiﬁﬁi“?!!o]i‘aﬁ& CREEFRZEW A RDASET A R
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I ~ Global SCM Game[19] -

Iﬂm | >>> GAME LEADER: Attention, 122 days leftin the game |:|

[LARGE MESSAGES VIA MENU]

In contrast with small news messages, large news messages are used to present a larger amount of infarmation
to players. These messages typically inform a player about a certain event, for example a growth in economy.
Furthermaore these messages are used to present market information on a regular basis {e.g. on a guarterly
basis). In arder to retrieve the screen with the large messages, select the 'Mews messages' menu item from the
top menu.

= Received news messages

~eaa  The Distributor Times 5 250 Ervpeesion i

v EA«% 4 The Asian economy is doing

- Wek_ fine. With three new large chip
lux factories coming on-line this
month, the department of
Commerce fears that there will
- ' be overprodution of computer
/ ‘ chips, and as a result, lower
prices. The prices of computes in
- Asia will probably drop by

between 10 and 20 percent

during the next few weeks.

Four IR ok ived messages

Jul 20, 2008 Eurededn and Amalicd piises tolloe Asia

b2y 30, 2008 Laptop sales rise; desttop sabes fall
May 2. 2005 Compuber prices stablel

- 1 9 Giobal SCM Game

7oA KR http://WWw.gscg.org

s 25 TU Delft#3 B > 4 & fedl g b mor 3 80 A7 hik - Bl
SAFCE SR B2 AERET g

AL

Bethiz A AFLE o B USRE A B

B & 5] 5 7 Ko (Demand Surge)fe % 3 v ¥7 >3k i (local vs global)@ fE 5 5 ¥ 7}

PoRN P ARG 0 R TR AR P 2 A PR AT .



- ~ SCM game[20] :

Edit Scenario: default

Starting team settings:

Time and Administration
Mo of simulated days per real day; 86400
Fandom number gensrator seed; (O means system clock)
Total number of simulated days: 1000
Student access begins on day | 0o
Student access ends on day/|1000

After completing screened period, simulator shauld: run @ suspend O
Financial

Initial cash per tearn: (no commas) | (10000000

Interest rate per year: | 00

Are students ever allowed to increase debt“? O yes @ no

If allowed, loan becomes available on day [150

If lzans allowed, initial cost of loan as a fracnon of Ioan 0.0

Debt rate per year |00 _
{Interestis compounded dally)

10 SCM game

7 kR http://sc.responsive.net/SupplyChain/SCAdmin

pt 2558 F_d RLT(Responsive Learning Technologies)=riSam Wood#74 & » & i i g 48
F3afg(1 Rz gh) 7§ TEREDERIRE > =RF R TL Afow Fidla%
Bl & i;i;ﬁig?]ggxﬁ kT PR R E PR

S

ARG A fENE - A5 H - % 45/%(One Region assignment) » ¥ — f& P £ 54y

7%(Network assignment)i5 - # - % ié*ffﬁ MEEA A AR EREY 0 R H- g g2
B BA kT ME AT R Rl - REAE S B R R 6 RS
R A R RS R R E RE L RS HoE o 1A DE R A DDA -

S ER R AR - EE gk -

11
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13 $/3 B o
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22 WA RBE AL
2-2-1 kK ehz kS E A
dA AR TR R T SRS AR R RE P A AR

PAAEAPARR L PEL S - R DB SWeb Y AL P T

BETIAABERIBLIEL NI RUERBREFBLL S o BT T

Web application

2.Web fﬁj’i]‘é,gt AT

1.HTTP request Rl http request

Client side

v

3. % http request

4 HTTP response

BlAl @ SHTTP @7 = 54[1]

Az ¥ i 45 1% T(HyperText Transfer Protocol; HTTP)ALP % i * & A i el su s 2
(protocol)2. = » F FILT 4 R G 4 o AE § HTTP IR §#AE i % v 91 %
i A ERGHL A BRERE D WERR T UERPREOTRARFL T

F oo e AR R WebfE® ARSI YR Y T mRAT[1]
(1) 72 e fo et %o
QA TR ¢ dofe B B -

()i FaLdt e o

¥

@GR E =g $a 2 g i -

(5)i 3% & BT v st o

d PP aes B - BH A REORPRBRIA TR 258 4 25% Fligpar o

Flob 50 R AT T LR Web et AR GEHEA A A B ITA D Web /gt AR

15



FfrWeb PR E o

Web/ls * 4250 § F AJLE = shem KB v s o BB 090G UL d Weblg? 42
S TR P A AIE R R B R BT S A WebPIRERI ¢ 27 7
BHRE DT REILA 2 IS ST ,ihﬁa?ﬁ# ATRRLS G EBETR D
£ N

hiBd BE A B .2 CGIF2;* (Common Gateway Interface Script) % #£ % WebJi * 42
o ER AR T DB P A R B4 * Servletiz o #13) Servletﬁ%‘u—l?\,l‘z Serverz 5 i
T Lo AT BEHTMLSFAL > # ¥ kB 535 B mag 4uy
# o o F R/ f(Request/Response) & A # shJavafz ;4 [13] - 2 & £ 7] 2 Servlet £ 1
Javafkjiv 5 B A WebJg * 4258 » #5 T F| gL !
(1) # (75 & 5 — B Servietho$t u— B b2 erdt 7 2 (Thread) » 17 G 7 ek
+ ¢ CGlE -
(2) & » PR Servletd v Java s A B & 3 E Javashfg st K3t E?Fﬁf‘u? PR i N
B %\ % 4% ehServlet o
B) BT L o j’%r} Javar B 2L 55 4 s Servlets ¥ A BT Lo T U X
SERL AT

Servletsrifh & e7iF (73 N 4o BI12¥F 7 o
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HTTP request

gwﬁﬁd > HTTP o [#F
HTTP response ¢
PR BRE ?
A
HTML Servlet
Fl
B 12 ¢ Servlet #5& T §-35[1]
%gé%@\%b@ﬁ%& HTTP s=4p% » Web RIR B & & 283 F ) %
X # it 0 HTML 4 1”’WeblFJ;i3?§Bﬁ » FRISA A PRI L 4ok R R

?#’lemﬁg%HﬂPm Fed 2 % Servlet &ﬁ,ﬁaggwﬁww@m
s £ d Web PIREHLEL = h o

RG]
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2-2-2 HrR R A enic S

.

R 1 AR b o B8 eh 4 & 3 8P (software development life cycle) & 7 #ic4 B 3§ iff £z ¢
“r Ed e 2 g (FA & LR A $A 2]

102 %% 5 A (activity-centered) @ % /i3t AT B @ik © B 3 B AR eiE B o

2.0 F %8 5 A (entity-centered) @ B I LB HAE B iEARR o

A e

g B i 2

<
— < ~ =

AR B EARL E R W A AE R G 0 F KR (Requirement Elicitation) ~ 4 47
(Analysis) Ta}t%i'(Design) 7 ¥(Implement)frip|:#(Testing) o @ R fL 48 2 & iF 8P BB 3 e
e G - N BEBEE ~ R VRS VA S ERSGR S R AR R
w5 A fin\% K ;'%?F e FRapnENiea i B P A LT R AR LR A 4
ﬁﬂ%ﬁ,uTﬁgzﬁﬁﬁﬁﬁw%ﬁﬁﬁﬁﬂﬁg:
1% 7 38 B3 E A

B SR B A AT B K X@ikﬁwhefmﬁﬁﬁﬂ’ e A 7 — 7
ww%%%g@ﬁ’wW%@ﬁd*{fﬁwamﬁ ARET - BIAE O R EEE

DR SE e A L R S 1¢’ ”Lﬁuzﬁm e {sﬁfﬁmf’“%ﬁﬂ FiEd TR A2
?ﬁggmwﬁﬁﬂméﬁ*ﬁlm%ﬂ’%H@wﬁﬁmﬁééﬂm%%ﬁﬂ Je 8]

| &

st |

Bl 13 %7 B &R
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