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Abstract Ontology is a formal and explicit specification technique that defines concepts and
relationships of a system. It is utilized to establish a common knowledge base and to reduce mismatches
or inconsistencies during communication. Since a System-of-Systems (SoS) is a large-scale complex
system that achieves higher-level common goals by the collaboration of constituent systems, ontologies
need to be established for overall SoS development and operations. In other words, refined development
and communications among various stakeholders of an SoS can be achieved based on the concep-
tualization power of an ontology. However, in order to build an ontology effectively, SoS engineers
require a systematic means to provide a guideline for domain analysis and ontology establishment. To
fulfill these requirements, this study proposes a meta-model, called the Meta-model for System-of-
Systems (M2So0S), which enables systematic specifications of ontologies for SoS development. M2S0S
is developed based on existing studies on meta—modeling approaches in the multi-agent system domain,
but M2SoS is improved to meet SoS-specific requirements by SoS case analysis.
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Table 1 Commonalities and differences between a Multi-Agent System (MAS) and a System-of-Systems (SoS)

MAS

\ S0S

Higher-level common (agreed-upon) goal

Autonomous and proactive behavior of component systems (i.e., agents & CSs)

Comm.

Integration (Federation, Orchestration) of component systems’ capabilities to provide
higher-level functionalities and services

Openness, Situatedness, and Dynamicity

Emergent behaviors from complex interactions

Requirements for higher-level quality assurance

Complexity Relatively low

Relatively high

Managerial independence No or low:

Diff.
component systems

of Originally designed to be affiliated
to a higher-level system

Very high:
Not originally designed to belong to a higher-level
system (and be integrated with other systems

Engineering approach Top-down approach

Bottom-up approach
(& Top-down approach)

"ot} T3 MASE o|F= o|MEE A& (auto-
nomy) 2 A (proactivity), 2-3-43(adaptiveness),
A3 A (sociality)S vIHOE ThE Jo|HdES AHAZH
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*Comm.: Commonalities, Diff.: Differences
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Table 2 Major component entities identified by the survey of MCI related documents (MCI response plans/strategies)

Component

MCIRSo0S entities

Example objects in MCIRSoS

SoS MCI Response SoS (MCIRSoS)

Building collapse response SoS, Forest fire
response SoS

SoS-level target problem

MCI situation that cannot be solved by
individual systems’ capabilities

Grenfell Tower MCI (2017)
Wooshin Golden Suites fire in Busan (2010)
Lacrosse Tower fire in Melbourne (2014)

SoS-level infrastructure

Social and physical infrastructure that is
established to respond a specific MCI situation

Infrastructure that manages communication
channels for CSs and assigns roles to CSs
based on SoS-level missions and tasks

SoS-level environment

External entities that interact with MCIRSoS
infrastructure and related CSs

Resource, Physical environment,
Human factors, Threats (Risks, Hazards)

Constituent System (CS)

Independent unit systems or agencies that
performs partial functions of MCI response
based on the assigned roles

Command center (Incident Commander (IC))

Rescue dispatch system

Fire department / system

Emergency Medical System (EMS)

Patient Transport System (PTS)

Medical center (Hospital)

Police department / system

Specialized team(s)

Public service / system

Non-governmental system

Media
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Table 3 Comparison between M2SoS and MAS meta-models
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MAS meta-models

Gaia [12]

\ O-MaSE [11]

M2SoS

Component system-level (Agent-level / CS-level) entities

Component System

Agent (Organizational Agent)

Constituent System (CS)

Role Role AgentType Role CS-level Role
Goal X X CS-level Goal
Service
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Service Action Action CS-level Service
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Capability X Capability CS-level Capability
Interface X X CS-level Interface
Decision Making Permission Plan, Action C5-level Dec1s{on Maling
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Stakeholders x X CS-level Stakeholder
Domain x Domain Model CS-level Domain
Lifecycle X x CS-level Lifecycle
Environment Environment Environment Object, CS-level Environment

Property
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S
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Infrastructure x
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Policy X Policy SoS-level Policy
Domain x x SoS-level Domain
Environment X X SoS-level Environment
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Risks / Threats X X SoS-level Emergent Behavior
5. M2SoSQ| stA|A ol =h&t diol M2SoSE =l ¥ukz o] (domain-general) 71& %
Z 0] i - wdo 7 a3}
51 M2SoS B2 o3t B Mo| W ZamA T H 3 2(technique-neutral) WElRHo]7] wjiEof T3}
ok3 5] B A jail nlo X}
ﬂ]E}'E@‘%A 7]_01_ £ %Z‘}—f—i— H]‘i ‘Etil‘%‘—% .?46“_} 7]_ 1}94' E"oz‘ﬂ' 0]6]]-\(_]—74]1]-7]- =, 72” = 7H a-’] o oO]
= Q= o] W s3] K
ol=kel AFOIM, M2SoS Al SoSel oMy g T SoSE ERH WSelY eldsy] SR =7
2 MAZ 98 slol=alele A TEE BAHoT e 89 & Qo) T3 oy ot Ay JRE ¥
= B A = P M290g§ SoSE A /\] ok she REZA TEE HsiA & vEEEe] A7
HEI2E WRe udel eRx At Aoz A4 e Fi £EE 2459 28T 4 AL 2
2 PEEHAT] e FAHA E'_%%‘ H(47] /‘i«l o]t}
mdg whHe mEg) Adof mEly Eixﬂi 55 9 M2SoSE Huh A EHd) wat &gatr] 98
HE B AAEA Reke AP EART Jd ME SoS B4 B (viewpoint) S BFsE Zlo] Ba



1066 AR 33 =74 A45A A103.(2018. 10)

stk B =R AAE SoS9| ol7Elx dAFE
AMADEOS Z2AE9 E3S FHisdle SoS ~
At 97 RS AT & AATHI8: AA HA
M2SoSe] EAF FUsHA SoSE olsisty EEH
a8e ag7] 9% 71343 #FH(construction view),
CSE9 83 P& B3l ATT = Ae SoS F+
AH) 2 B (service view), NEE SoS TS A EH
ol el &g-3sl7] ¢t AlE# ol I (simulation view),
Aol &3] A #E: 2 2l FH(verification
& validation view), SoS = #EA7F CS % A
T, A, 8 A7, A8 BY, FUEY 58 &
P37 43 #2]Fd #H(governance view), CSEY
A5 B3l Y FF ZEAHNAE Hoste Z2A X~
- (process view), HoJE] E 2+ 3 (data/resource
view), SoS¢| F3}7 NS 913 s}t B (evolution
view), ¢td B4 A|2Hl(safety critical system) 5=
93 A7HE B (time view)olth. L FollA A% %%
*1%31101/‘4 AR HE BHE FTHe=E SOSQ] RES

AL 4

|

ro 1o o o

A

7}1%}‘3}% ATE J3y Fol %15}(5.2 x)

M2SoSE AdHQ SoSe] B4z mdd AH8-3}7]
A E Sosel WA= A= vhddt E284 (uncer-
tamty) BT 4 dofof vk @A ALE M2SoS

€ SoS FEF CS 79 s 2458 Hostn
/\l;(]u]— 71— g_i—‘é—o] 71»l——_ HD‘J—Z—]/\%oﬂ THE:’—J‘ 'i\_fl._?‘s:]_ ]
etk AA B 15 (OMG)°] 2ZEH ]

E2EAHAEE st B 2" $3)
J4  ®d(Uncertainty ModeD[19] <& &
M2SoSelA gojgt a4Eo] zte BN S &
AA =E3) & F US AOZ 7|gth

5.2 SoS AI22|0|ME 2ISt M2SoS &8

CSEY AYA/AAA AR A& 9 FEolA &
Aste A3 39 (emergent behavior)E Hu3k o=
3] flEiME 5054 AlEH ol 7ol a7ETHT7,18].
TS AEHAE B3 FEE A HeolHe 544
A5 H2z="ol ﬂﬁ% 4 o201 M2SoSE A&

]’E% -r]ﬁ} SoS Rd¥ AlE# o)A dolElE A3}

GRS F Atk dE 5o, MCI 43S A
Eﬂol/ﬂﬁ} Haﬁ)‘i M2SoSollAl Bgd a45s 7w
07 SoS FF AxF SoS FF ZF, SoS = I
2 oo €S 2dS AAds ¥ S Aotk =
Al B o)A A BRIstaAl st AZ &4 (verification
property)& SoS & WA EA(SoS-level Target
Problem)¢} SoS 4% &3 (SoS-level Goa)ZHEH =
Zo] 7kttt

SoS¢t & EF A gkK(goal-oriented) A

1

Ho] ZF

o LJE

Jﬂ)(

Al
il %

]_

rr
%

ol
A
R

1]

oﬁ

2HEe

[t

3 FAHY BE 9 A BT 5 ddojol @

o2l =2 W CS

Hqds 5 2F(capability) & 7FA1H,
o] X3 SoS FF9 AMHIAE AT 5 Utk oy
3 2 7|E9] do]HE 7uF AlEE V‘:‘(agent*based

simulation) A7} ARG & 4 AATH13],
/88 =YL ZHE SoSY o Cs9 ?3@% E—
A3 Holl o] HE 7HAt M2SoSel 71wkake]
=Y ZA CSef A& AEYA & = A=EE 1Y 6
7 22 SoS AlEH A Bd A7} 7hssith 2de]
T8 T 84F 2FH, SoS FE HRE 243
A% 9 = (Collaborative Behavior)o] Ae]®th
z‘sﬂeﬂ qPro :[Lzﬂ;go] m—‘?*(TdSk)J xhg—oi 7%49
= CS9 dE(Action)ol ola] A
%E}. °] 9101]_‘5 Cb«] SYAS 193] A% A4 A
A~ (Knowledge Repository) @ oA} Z2A HAYS
(Decision Making Mechanism)< 7AW, A2 452
|37 Ak HAIA] ZIRke] AFUAo]AES A Agth
ES B g /‘]%ﬂ]‘)]” 7]‘*94 -‘:**43 ALt 9
3 AAHAY] WEel, CSEY EE P52 TAFHY
O]HﬂE(Event)g— t‘“ﬁ/\]?]\l} /‘3/‘*51 olHIES] F2E

2 205 BAFOEHN SoS EX 24 ARE 9l
ks -’F Atk oA, A AHAl= M2SoSE SoS2 Al
Byl 2 FAF A5 9% 4E 2d A4S 9
) AMEE 7 UAEF AFE FPFo|th

6. 2=

=21 =<

o
i

ot

HEZHQ R B33 AI2EQ] Al2~" 9B A|~H
Z(System-of-Systems, SoS)2] /WS fsiM= 7
g Sose EAE olalsty] s AAALL 24 71

o] a7E =, £ AFe ol#gh —Er*ﬂ% sfAstr] st
o g WetRd Vg H e 23S 2o 2
=& A2k SoS U%]E}E'_%ﬂ M2S0S (Meta—model

for SoS)E SoS¢t 7 FAE Al=F = v
oo]HE  Al2E](Multi-agent System, MAS) ¥oF2]
HERD BAd 7§kl 72 WoiE sk, Ad
-8 SoSel tEA Akl AlVEleQ]l e

< SoS (Mass Casualty Incident Response SoS)<]
3 E4E 53 SoS EAAA 245 wkgsly] 9%
HEetRd AA QAR Ao olE nige=E
MEE 2EZA] 7Rk M2SoSE txdd F 7HA
MAS dWEl=d] Gaia ¥ O*MaSE-‘f} vl go 2 4
SoS Al Ayl sk E}"h’ AES XE
@ % deAel e %
slEpmelo] slukate] o1
29 A QFAS



q___

ES SRR PN EA

2= 91t} 5204 A3 nie}l 2

o] M2SoSE &% SoS9 md 7wk A|EHold B &
o

AR A%

ke |
Ed o) 7IRE B4

$AHo B8 Adolth olE S8 A
A% H2d W AF v

M2SoS for SIMVA (SIMulation-based Verification

and Analysis)E dz] 7§
o7 $50S¢ ATA A= S3T &
=79
Al A e
ol go® 7 adol ol FAHY

ZFol dom, ol HETH
A= AlEH)A
A& SoS
EHE B3] M2SoSE 7|35t wEelR

2 s

2o 5]_

geloz Atgd Aot

A
k|

Mg o Aot

[11]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

(9]

References

M. Hause, "The Unified Profile for DoODAF/MODAF
(UPDM) Enabling Systems of Systems on Many
Levels,” Systems Conference, San Diego, CA, USA,
2010.

M. L. Butterfield, and ]J. S. Pearlman, "A System-
of-Systems Engineering GEOSS: Architectural
Approach,” IEEE Systems Journal, Vol. 2, issue 3,
2008.

F. Fiedrich, and P. Burghardt, "Agent-based Systems
for Disaster Management,” Communications of the
ACM - Emergency Response Information Systems:
Emerging Trends and Technologies, Vol. 50, issue
3, 2007.

M. Jamshidi, "System of Systems Engineering -
New Challenges for the 21st Century,” IEEE Aero-
space and Electronic Systems Magazine, Vol. 23,
issue 5, 2008.

J. Boardman, and B. Sauser, "System of Systems -
the Meaning of Of,” IEEE/SMC International Con-
ference on System of Systems Engineering (SoSE),
2006.

W. C. Baldwin, and B. Sauser,
Characteristics

"Modeling the
of System of Systems,” IEEE
International Conference on System of Systems
Engineering 2009 (SoSE 2009).

C. B. Nielsen, P. G. Larsen, ]. Fitzgerald, J.
Woodcock, and ]J. Peleska, "Systems of Systems
Engineering: Basic Concepts, Model-Based Techni-
ques, and Research Directions,” Journal of ACM
Computing Surveys (CSUR), Vol. 48, issue 2, 2015.
B. Zhou, A. Dvoryanchikova, A. Lobov, and J. L.
M. Lastra, "Modeling System of Systems: A
Generic Method based on System Characteristics
and Interface,” 9th IEEE International Conference
on Industrial Informatics (INDIN), 2011.

S. Karnouskos, and A. W. Colombo, "Architecting
the Next Generation of Service-based SCADA/DCS
System of Systems,” 37th International Conference
on IEEE Industrial Electronics Society (IECON),
2011.

E2A 75S A% A

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

24 s Wetmd A 1067

J. Morganwalp, and A. P. Sage, "A System of
Systems Focused Enterprise Architecture Frame-
work and an Associated Architecture Development
Process,” Journal of Information Knowledge Systems
Management, Vol. 3, No. 2-4, pp. 87-105, 2002/2003.
S. A. DeLoach, J. C. Garcia-Ojeda, "O-MaSE: A
Customizable Approach to Designing and Building
Complex, Adaptive Multi-agent Systems,”
national Journal of Agent-Oriented Software Engi-
neering, Vol. 4, issue 3, 2010.

F. Zambonelli, N. R. Jennings, M. Wooldridge,
"Developing Multiagent Systems: The Gaia Metho—
dology,” Journal of ACM Transactions on Software
Engineering and Methodology (TOSEM), Vol. 12,
issue 3, 2003.

C. Bernon, M. Cossentino, M. P. Gleizes, P. Turci,
and F. Zambonelli, "A Study of Some Multi-agent
Meta-models,” Agent-Oriented Software Engineering
V-AOSE 2004, Revised Selected Papers, Vol. 3382,
pp. 6277, 2004.

M. W. Maier, "Architecting Principles for Systems-
of-Systems,” Systems Engineering, Vol. 1, issue 4,
pp. 267-284, 1998.

C. Bernon, M. Cossentino, and ]. Pavon, "Agent—
Oriented Software Engineering,” 2005 Cambridge
University Press, Vol. 20, issue 2, pp. 99-116, 2005.
Youlim Jung, Young-Min Baek, Ilchul Yoon, and
Doo-Hwan Bae, "Analysis of Multi Agent Systems
Meta Modeling Approaches for System-of-Systems
Modeling,” 2016 Journals of Korean Institute of
Information Scientists and Engineers (ISSN 2466-
0825), pp. 398-400, 2016.

A. D. Nicola, M. Missikoff, and R. Navigli, "A
Software Engineering Approach to Ontology Buil-

Inter-

ding,” Journal of Information Systems, Vol. 34,
issue 2, Apr. 2009, pp. 258-275.
M. Mori, A. Ceccarelli, P. Lollini, B. Fromel, F.

Brancati, and A. Bondavalli, "Systems-of-Systems
Modeling using a Comprehensive Viewpoint-based
SysML Profile,” Journal of Software: Evolution and
Process, Special Issue - HASE 2016, 2017.

M. Zhang, B. Selic, S. Ali, T. Yue, O. Okariz, and
R. Norgren, "Understanding Uncertainty in Cyber-
Physical Systems: A Conceptual Model,” European
Conference on Modelling Foundations and Appli-
cations (ECMFA), 2016, pp. 247-264.

W. Yun, D. Shin, D. H. Bae, "Mutation Analysis for
System of Systems Policy Testing,” 2017 IEEE/
ACM Joint 5th International Workshop on Soft—
ware Engineering for Systems-of-Systems and
11th Workshop on Distributed Software Develop—
ment, Software Ecosystems and Systems-of-
Systems (JSOS), 2017.



1068 AR 33 =74 A45A A103.(2018. 10)

[SIE
20149 A=dista AHYH o3
AL 2016 =77 )& (KAIST)
Axgrat KAl 2016 ~&A 3
7% AKAIST) Habehy whaaby. w4
Hole md 76l AZEI o] El2E, A
2 25 9B AXEl= FE AZEYO] A
28 mdg gl olyeA

W ool u
i

R

2017 Asista AFE TSI St
2017 ~#A  F=H37]EAKAIST)
AR AALHA . A Hops md 7]
W axE 0] T, A2 9B Axw
= 38} ke Aol

&

A& F

20173 Feeistar AFAAT ST A
20179 ~8A S HEr]EA(KAIST)
ZAsrehy qugs gy, ok Al
H o8 AlxE= 3t ATEY S md
o, A7HEE Al2=H

uj F 2

1980 AMeidtw x=d338 3} 1987
d Univ. Of Wisconsin-Milwaukee 7
2+t AAb 1992 Univ. Of Florida
HAkstet vkal 1995 ~E A et
71&A(KAIST) #A4HehE wg DR
ofs ANEO A ARG =
2O, AXVE 7y 239, IHtE AT E o]
AR, B A Z2ad9, Al&" 2H A2FHZR AZE

Ao} g8




Alz=dl 2B ARz 2 EZ R FEHES 9F Al 4 7|Rke] weted A 1069
L
HE A CEE&MAIT(Mass Casualty Incident, MCl) ZAF 28
Lik-2 =3 olF =3 A 71 Ax
Rogers Fire Department Standard Operating Procedures
1 Arkansas 201
— Policy Title: Mass Casualty Incidents Rogers Arkansas 013
Emergency Medical Services Policies and Procedures
2 ’ 7 of Vi Health Care A, 2014
- Policy Title: Multi Casualty Incident Response County of Ventura Health Care Agency 0
3 Mass Casualty Incident Shao Foong Chong 2013
4 Planning & Triage Peds (Pediatrics in Disasters)
5 Florida Field Operations Guide - Mass Casualty Florida State 2012
6 Dane County Regional Mass Casualty Incident Response Plan Metropolitan Medical Response System 2006
(MMRS)
7 MCI PLAN - Franklin County Multiple Casualty Incident Franklin County EMS, MCI Planning 2009
Response Plan Committee :
8 The Massachusetts Emergency Medical Services (EMS) Mass | The Massachusetts Department of Public 2016
Casualty Incident (MCI) Plan Health
9 Integrated Explosive Event and Massive Casualty Event Greater New York Hospital Association -
10 Emergency Management Plan for Mass Casualty Incidents - -
Mass Casualty Incident Plan . .
1 - Adopted by the Marion County Fire Defense Board Marion County Fire Defense Board 2001
12 | Mass Casualty Response: NHS Tactical Command Framework NHS England Cumbria Northumberland 2014
Tyne and Wear Area Team
13 Appendix N - Detailed Sample Scenarios - -
14 Multi-Casualty Incident (MCI) Response Plan Santa Barbara County - Emergency |y 5
Medical Services Agency
Mass Casualty Management Systems .
15 World Health WH 2
2 - Strategies and Guidelines for Building Health Sector Capacity orld Health Organization ( 0 07
16 National Incident Management System Homeland Security 2008
Al Fi 11 kpl Safi
17 MCI Triage Drill abama Fire Co ege Workplace Safety B
Training Program
ah D f Health B f EMS P S
18 Utal epartment of Health Bureau ‘o > and Preparedness Utah Department of Health 2011
Emergency Operations Plan
ations of the S i i Multipl
19 Recommendations o' the Standl'ng Committee qn ultiple The Commonwealth of Massachusetts 2004
Casualty Incident Planning and Evaluation
, Emergency Medical Services P .
20 - Multi-Casualty Incident Plan Contra Costa County 2012
21 Multiple Casualty Incident (MCI) Response Plan Monterey County EMS 2014
2 MCI Operational Policy Clear Creek Fire Authority/ Clear Creek 2011
- Clear Creek County Emergency Services EMS
2 Multi-Casualty Incident Policy San Francisco Emergency Medical Services 2005
Agency
24 Mass Casualties Incident Plan for NHS Scotland NHS Scotland Resilience 2015
25 Multi-Casualty Incident Policy NPS EMS Field Manual 2016
26 ODEMSA Mass Casualty Incident (MCI) Plan Heidi M. Hooker, ODEMSA 2014
27 SUFFOLK Mass Casualty Plan Suffolle NHRP on behalf of Suffolk 2015
Resilience Forum
a1, - W P Q- 1 3 < " Q nea I ~7,
g Operational Templates and Guidelines for EMS Mass Incident FEMA 2012
Deployment
29 Hospital Medical Surge Planning for Mass Casualty Incidents Florida Department of Health -
30 Mass Casualty Incident (MCI): An Overview Jim Thomas, Captain -
31 2017 2WAE I AQZ5HH(3}HA3) YL FA(NFSA) 2017




AR} 3 =E A A45E A105.(2018. 10)

1070

SoS HEIZ 2 (Meta-model for System-of-Systems)

2EZX| s 2Ist

55 B. M2SoS

abpajmouy|

aphoay
«|aN3-SD»

urewoq
«[aA3]-SD»

|

wowo) | [ !
«|aN31-SI» _ «|aNRI-SD»

«N3ISO» |

+
Kiousoday
sasn+ > oo
«on3I-SO» «9A3I-50”
adepdu|
«|BA3-SO» 1o oy
saulwfarep+ «|RA3|-SD»
Se pazl
uonoy
< & K < wasfs
«[aA3-SD» «enalsd» [ | :
se pazieal+ J

ui arednred+

JAseLnun
«|ans|-B10»

IdX+

o pasodwodap+

a0y

«|anal-"B10»

JEETITECY

dseL
«|an3-'b10»

|0v0101d
«[anal-B10»
oWl papiAp+
o T o
«eral-"BIO» 1_ 101nRY3g
! el
«ansl-'B10»

loineyag
jueynsay
«|anal-b10»

loineyag
uabrawgy
«|ana|-'b610»

«@n3|-'BI0»

0] paubisse+

82inosay
«|PA3I-SD»

Q

i
_2=mmw2_ _ Areyauopy

_ walshs _ _ uewnH _

wayshs
eusa)x3

_ fe0s _

reaisAud

193] |«enal

[ I

I

301n0say
«|2AS|-S0S»

juswuoIAUg

onweuAq

JuawuoIAug
onels

sopey | _ ainpnns

«1@raI-508» | _ «|aA3I-S0S»

UUm S1oRINI+

[eo9
euoneziuebiQ

JuawuoliAuT
| «1ensl-sos» [

urewoq
«|aN3I-S0S» -
feHe—————

uonepien

—t pue

uopedLIAA

«jans}-"B10»

ol pasodwodap+

/ oM+
/

wouy abIaWa+

Aunqeded
«[an3-'B1O ‘[2A3]-S0S»

sazAfeue+

sjonuod+

onesad
\_, pyelol A 2 Buuoyuow
e pue | @0anosay
I U <
Buuoyuow
2dA1 sos+ 2
— aureU SOS+ [>———— wajqoid
swaishs a_w-\,wm_w.mwmz
10 washs Jawabeuey

Asy

uawabeuepy
1 RO a

SE PBZIDINISS+

Jauueyd

4 D
«era-BI0 'PA9I-508»

sszin+

lauueyo
EIETTTS

$]021U0D YO SBPING YO SUrRASUOD+

r_ «[BAII-S0S»

™~

SO0+
ELJIVEIS

19401 se

SansIyIR+ salnbal+

salnbal+ wWoH PP+

sjuawalinbay
«[aN3-S0S»

alnbal+

SpIEdIUNWWOd

siapjoyayels
«|aN3|-S0S»

Juawabeuepy

221n0say

Juswoabeuey
SO

_ uo paseq paulap+

anjep ssauisng

° _

syuawalinbay
juawdojanaq

5

[

[

_ |

SI011U0D YO SPING YO SURNSUOI+

AbBarens E [euonounjuoN _m:o_.o.:su_ ubisag _
ubisaq ubisaq |[ubisaq|[ ubisag
[einpaooid [|eoepau)|| ereq ||reimonas

wouy panLap+





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


