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1.5. Summary of FY2000 Human Media Technology R&D:Advanced 
Information System Technology R&D for Oil Refinery Plant

1.5.1. Overview of the R&D
Human Media project is a METI (Ministry of Economy, Trade and 

Industry; the successor to MITI Ministry of International Trade and 
Industry)-funded national project started in FY 1996. This is an overview of 
a project on “Development of a human interface for the next generation 
plant operation” running as a subproject of the Human Media Project. It is 
METI’s intention that research on concrete topics to realize the idea of 
Human Media technology should be conducted to make the results visible 
and easily understandable rather than basic research about Human Media 
in general. The FY2000 is the end of the first project term.

The philosophy underlying the project is summarized as the coined term 
“Human Media” which stands for the advanced user-friendly media 
technology using three representative media such as Knowledge (AI) media, 
Virtual media and “Kansei” media. “Kansei” is a Japanese term whose 
rough meaning is the sixth or seventh sense for satisfaction, comfort, beauty, 
softness, etc. Technologically, the heart of Human Media is an integration of 
the above three kinds of advanced information technology to come up with 
an innovative human-centered interface.

We see four major trends of paradigm shifts in computer technology-
(1) From Computer-centered to Human-centered
(2) From Processing-centered to Information-centered
(3) From Form-oriented to Content-oriented
(4) From Centralized control to Distributed control
The first two are based on deep reflection on the long history of 

computer-centered and processing-centered research which have never been 
good in human-computer interaction aspects, since such technology forces a 
human to approach machines/systems or allow, at best, addition of an ad-hoc 
interface on top of each system. We need to change paradigmatically to come 
up with an innovative and essentially better human interface technology. 
The concepts of Human-centered and Information-centered technologies are 
key concepts of such an enterprise. The true man-machine systems, which 
are what we need in the coming information age, do require an open 
architecture involving humans who need computers to help them facilitate 
their daily activities. The heart of Human Media project is compliant with
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these paradigm shifts, more strongly, it is an enterprise to promote such 
shifts by providing concrete technological ideas through the integration of 
Knowledge media, Virtual media and Kansei media.

The third is a bit different from the first two in that it is related to 
artificial intelligence (AI) research where so-called form-oriented basic 
research has been extensively conducted. It has been trivial from the 
beginning that no intelligent system can function without a reasonable 
amount of knowledge. Nevertheless, form-oriented research has dominated 
AI research. Content-related activities are mainly knowledge base 
construction. Although huge amount of such activities have been conducted 
to date, they cannot be said to be “Research”, since they are ad hoc, heavily 
domain-specific and hardly accumulatable. We do need content-oriented 
“Research” to make an essential contribution to intelligent system building. 
This is related to Knowledge media technology.

The fourth is related to system architecture issues. It is an infrastructure 
of building large-scale robust systems, which are often difficult to build and 
maintain. Typical distributed control systems include a multi-agent system 
in which agents collaborate with each other without a priori specification of 
interaction between them unlike the conventional centralized control 
systems. This paradigm of system design makes it easier to build a 
large-scale system provided a powerful negotiation protocol.

On the basis of the background described above, we decided to employ the 
following four major policies to conduct the project-

(a) Open-architecture including human operators rather than closed one 
where a system tries to solve everything by itself-

This policy is the most straightforward decision made according to the 
project mission of building a sophisticated human interface for plant 
operators. The human operators who are responsible for every decision 
should take the initiative. The role of systems in support of the plant 
operation has to be not “passive” but “active”. By active support, we mean 
information is given to the operators not only by their demands but also 
system’s spontaneous decision on what information is necessary and when it 
should be provided. Such support systems should have potentials of coping 
with the difficulties and such capabilities enables them to work with human 
operators who require an intelligent partner which could augment their 
capabilities. Such systems apparently have to provide human operators with
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useful and timely information about the plant including suspected causes 
with operation recommendations with justifications. For that purpose, we 
employ an Interface Agent who monitors the dynamic states of the plant and 
notifies operators of noteworthy events as well as conventional messages to 
operators. It complies with the paradigm shifts (l) and (2).

(b) Introduction of ontological engineering to avoid ad hoc knowledge 
representation and utilization* Conventional AI research has concentrated 
on formal issues such as logic, knowledge representation, formal reasoning, 
etc. However, the real world problems require sophisticated treatment of 
knowledge, that is, to cope with the issues of how to make the knowledge 
base construction principled and how to make the knowledge bases reusable. 
Ontological engineering is expected to give a solution to this. It complies 
with the paradigm shift (3).

(c) Multi-agent architecture rather than centralized one: Such a system 
that we plan to build will necessarily become a large-scale system, which is 
hard to develop, control and maintain. The multi-agent architecture with 
distributed control has many merits provided we come up with powerful 
collaboration protocol and vocabulary or concepts which are two of the major 
research topics of the project. It complies with (4)

(d) Case-based and model-based approach rather than heuristics-based 
one: Unlike the conventional expert systems, we decided to employ 
Case-Based Reasoning: CBR for monitoring the plant and Model-Based 
Reasoning: MBR for understanding the plant state with prediction of plant 
behavior. These policies make the system unique and different from 
conventional systems of similar purposes. It is not an expert system in 
conventional sense. The next section discusses motivation and background 
of the project together with project organization.

1.5.2. The background of the art of the plant operator support
We adopted an oil refinery plant as a task domain. After general 

investigation and several interviews with domain experts and plant 
engineers, the following current situations of plant operation were revealed:

(a) Operators have little chances to acquire know how of plant operation 
because of the increase of reliability of the plant.

(b) A plant has become a large black box to operators because of its growth 
in size and advancement of automation.
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(c) The human interface available is at best a multi window system of 
DCS: Distributed Control Systems, which is totally a passive information 
provider with an uncontrolled alarm system.

(d) The way of information provision is monotone rather than adaptive to 
operators and situations.

(e) Many kinds of information are available upon request, but all given is 
unrelated and disordered. Lack of integration.

(£) All the operator support systems are built from scratch and hence 
expensive.

(g) Maintenance of the support systems has become more and more 
difficult according to the growth of the plant in scale.

The goal of our project is apparently to resolve these difficulties. A plant 
should be transparent to the operators. The interface cannot be a simple 
thing which exists between the system and operators, rather, it should be a 
mediator which assists operators in making appropriate decisions by giving 
necessary and sufficient information at appropriate time based on a deep 
understanding of the plant itself and characteristics of human perception 
and cognition. Information provision should be not passive but active. 
Information should be integrated in the sense that all pieces of information 
should be controlled by a principled manner according to an explicit goal of 
the provision. In order to enable the interface to understand the plant, it 
should have a model of the plant and hence it should employ model-based 
reasoning. Such an interface necessarily becomes a huge system. But, it 
should not be difficult to build. The knowledge bases should be reusable for 
building similar systems later on. It requires an ontology engineering to 
build reusable knowledge bases. Such a system should be flexible in the 
cases of building and execution, which suggests multi-agent architecture 
with negotiation functionality.

15



(1) Interface Agent* IA
It is located between the human operators and the plant to monitor the 

plant states for them, triggers the collaborative actions among other agents 
and gives messages to operators in both text and speech. It is an “agent” in 
the following two meanings: An agent who performs monitoring job for 
human operators and an agent who can autonomously work with other 
agents. It consists of two major modules: case-based reasoning for plant 
monitoring and spoken language processing for human interface. The 
former stores cases of time series of various sensor data of the plant 
together with labels (normal, abnormal, etc.), diagnostic information and 
operations done for the situation. All the information is indexed for retrieval 
and later-use for plant monitoring, diagnosis and operation. Techniques 
used in the spoken language processing include Direct Memory Access 
Parser: DMAP and Memory Organization Packet: MOP. Speech input and 
output is carried out using commercially available speech boards. It employs 
no heuristics of the operators to make it free from the difficulties that 
conventional expert systems had. It can learn through its experience by 
increasing the case base.

(2) Virtual Plant Agent: VPA
VP is responsible for realizing a 3-D virtual plant for easy access to any 

portion of the plant. It allows operators to inspect any sensor data for his 
decision making as well as virtual operation on devices. It makes the plant 
physically transparent by visualization. The virtual plant has been carefully 
designed to imitate the real plant in a good fidelity so that plant operators 
can enjoy highly situated cognitive activities.

(3) Semantic Information Presentation Agent: SIA
The major functionality of SIA includes providing semantic information of 

the plant based on multi layered logical model of plant rather than raw data. 
Given candidates of causes of a fault from IA, it identifies the most plausible 
one with restoration operation for it. IA and SIA are complementary to each 
other in that SIA reasons about the plant using model-based methodology, 
while IA employs a CBR approach based only on the past experiences. When 
IA finds a very similar case, the decisions drawn from it might be highly 
reliable. On the other hand, if it cannot, CBR cannot say anything useful. 
Model-based approach is generally robust as far as the plant states exist
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within the coverage of the model built. Thus, the two compensate for each 
other.

(4) Ontology server- OS
Each agent has their own specialty, which differs a lot from each other. It 

is a must for them to share minimum commitment on understanding of the 
domain to collaborate with each other. A solution to this is ontology. 
Ontology is a shared theory/system of concepts of the target world to specify 
its conceptualization. The concepts and vocabulary in ontology are used as 
building blocks of the operational model of the world. The ontology server, 
OS stores an ontology developed for the target oil-refinery plant and serves 
it with agents. All agents necessarily commit to the shared understanding 
by using the ontology and hence they can maintain fluent communication. 
Further, OS has a function of message generation in terms of appropriate 
words. OS is always asked to generate a message by IA who wants to say 
something to the operators. It sends OS stylized meaning representation, 
which should be converted into natural language, Japanese in our case. The 
word selection is done consulting the model of the target plant and 
definitions of terms in the ontology.

(5) Distributed Collaboration Infrastructure: DCI
The infrastructure performs the functions of a communication channel 

and a negotiation facilitator for the communication among agents. Needless 
to say, DCI and OS are compliant with the above policies. They make the 
whole system robust in runtime and easy to maintain thanks to its 
sophisticated negotiation protocol. An agent only has to know what jobs they 
want to get done and send a message using the local terms which have been 
told OS in advance without knowing who could do the job. The unique point 
of DC 1 is that it introduces Proxy agents (in our system they are called Task 
agents) which do the negotiation among them for the agents they represent. 
Therefore, addition and modification of any agent is relatively easy

(6) Plant Simulator
The system requires real time plant operation data. At an actual plant, 

DCS (Distributed Control System) is installed and manipulates the plant 
data every second. In this project, a real time dynamic simulator instead of 
a real plant is installed, using the mathematical model representing a 
Topper (Crude Distillation Unit). This model consists of the following major 
equipment and instrumentation.
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Desalter Preheat Train (19 Heat Exchangers)
Preflush Drum 
Crude Furnace 
Crude Tower ( 42 Trays)
3 Side Strippers 
37 PID Controllers 
18 Pumps
132 Analog Indicators and Monitors 
93 Field Valves
A set of tuning parameters such as PID and alarm range can be changed 

arbitrarily. This model can produce emergency operations such as pump 
degradation and failure, tube leakage, valve stuck and controller failure etc. 
After the set values of controller are changed or malfunctions are set, the 
operating condition will be changed. This model can calculate the changing 
data in every second and send the data to Interface Agent in every 2 
seconds.

1.5.4. Contents and Results of the FY2000 R&D 
In FY2000, the prototype system of FY1999 was evaluated and updated. 

Further in order to use for the general purpose, middleware researches were 
approached by each sub system.
(D Interface Agent 

(R&D Contents)
In order to evaluate from practical point view,
To evaluate plant monitoring functions through multiple scenarios 
To evaluate voice dialogue system
In order to approach to the plant operation middleware,
To develop case base editor, end user GUI of Case Base Reasoning 
System using XML.
(Results)
Plant monitoring function was updated from 2 anomaly scenarios to 7 
anomaly scenarios.
Voice dialogue system was improved by C++.
The function of acquisition, store, retrieve, supply and monitoring of 
plant data was provided to DCS agent.
WEB browsing and GUI editing of case base contents were developed.
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(§) Virtual Plant Agent 
(R&D Contents)
To evaluate and improve VP
To upgrade VP autonomy function
In order to approach to the plant operation middleware,
To develop general purpose VR application focused on human interface
To improve visualization of process data
(Results)
Products state monitoring function and its communication function were 
developed.
Process data was visualized.
VR viewer program was developed.
VP was evaluated from user viewpoint.
Operational level was gained.

© Semantic Information Presentation Agent:
(R&D Contents)
To implement diagnostic information based on display intention with 
variable levels of detail
To develop fast and simple forecast simulation combined with 
qualitative and quantum reasons 
To re write modeling tool by Java 
(Results)
Variable LOD was implemented by fluid of mass in detail at normal and 
related part in detail at anomaly happening or identification of anomaly 
cause.
Evaluation method of counter actions was developed using simple 
forecast simulator.
Plant modeling tool was developed by Java.
New identification method of anomaly cause from strong user 
requirement was developed based on localized functional model of plant 
component and system.

® Ontology Server 
(R&D Contents)
To refine operation task ontology
To evaluate effectiveness of ontology server especially out of supposed 
scenarios
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In order to approach to the plant operation middleware,
To consolidate ontology development environment 
(Results)
Protocol development for advanced cooperation was tried in different 
domain. But main focus was shift ed to middleware.
In case of out of supposed scenarios, message was successfully generated 
if message would be applied in template, but the message was not 
applied if it was quite different sentence pattern.
Plant ontology development tool was developed., of which short time 
training and message generation facility were applied even if domain 
was changed.

© Distributed Collaboration Infrastructure 
(R&D Contents)
To evaluate and improve distributed collaboration infrastructure, in 
particular, processing speed, autonomy of collaboration mechanism and 
synchronizing mechanism 
(Results)
12 occurrences of threads at 1 collaboration request were found and 
architecture was improved by using Jini.
The goal was attained by the improvement but the further increase of 
subsystems would bring another issues.

© Plant Simulator 
(R&D Contents)
To evaluate total system by the following view points,
Easiness of plant system operation and adequacy of display timing 

from operator point of view
Maintenance of subsystems in case of system upgrade 
Applicability to other operation work 

(Results)
User questionnaire was made and the answers were analyzed.
Scenarios were improved.
Simple plant model construction was supported.
Information for large-scale display was supplied.
Ontology terms and sentences were evaluated.
Scenario was improved by simulation.
VR data was supplied.
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© Large Scale Display 
(R&D Contents)
To derive display integration algorithm 
To make guideline for large-scale display 
(Results)
Scenario based on display algorithm was implemented. 
Cooperator model of large-scale display was presented.
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M,k = -7.89X(KER0_IBP . WSE_ASTM95) + 230.1 
MKl = -10.2x(LGO_IBP . KER0_ASTM95) + 99.1 
Mlh = -0.323x(HG0_IBP . LG0_ASTM95) . 6.8
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(fe£'U HGO IKm%7:r-&2><Dr~ M^OR,,*^ Mlh = ORh tf~
So)

M„, - 9 . 0R;)
• EASE*

A## ALL = FC29 + FC33 + FC35 + FC39 + FC42 
WSRIR# (%) OR, =(FC29 / ALL)x 100 
KERO(%) OR, =(FC33 / ALL)x 100 
LGOiR* (%) 0Rt =(FC35 / ALL)x 100 
HGOiRS (%) 0R„ =(FC39 / ALL)x 100

(%) OR, =(FC42 / ALL)x 100
• i$r«g#

16&7R"4" o
JES
lE#<%##+0.5 %
r±J

i##+0.5 %S?iS<X##+0.7 %
mtt.M o

##+0.7 %S«S<S##+1 %
s
#16+1 %S

* 2.3-2

J|R$(%) iDEEHE
FC29(KI/h) 122.2 18.51 SMI ;'iS meWSR IBP(°C) 57.8 a n
ASTM95 (°C) 135.8 MWK(%) 4.45 4.95 5.15 5.45FC33(KI/h) 105 15.90

KERO IBP(°C) 164.4
ASTM95(°C) 226.5 MKL(%) 2.20 2.70 2.90 3.20FC35(KI/h) 98 14.84

LGO IBP(°C) 236 ; ; ; ; ;
ASTM95(°C) 330.7 MLH(%) 3.02 3.52 3.72 4.02FC39(KI/h) 32 4.85

HGO IBP(°C) 300.3
ASTM95(°C) 390.5 MHB(%) 4.15 4.65 4.85 5.15

BTM FC42(KI/h) 303.1 45.90
ALL (Kl/h) 660.3

(2) s.yy
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2.3.1.3.
2.3.1.3.1. V

(1) es/f-v^-e®##

"v^ISln ') ^ t. LX'>f~ U ^ 1 ., V 3\ b V 7 ^ S'±
U 8x U ^ 9 ® 5 i/± ')

VPA rgm5g£«S#l3!^_N
tSj. rm5timvu;v^j &

tS Lfeo
tzti. u vpa y x
—#*#^-1" >£7x—xfri'.ctiS*5*

$6Cx ###^0^4" 5. >ygitiA8BSSi-Vx> t'tffroTl^ 
####(:VPA f

"DbTii^HlSSTn^—i/ x > p ®$iJH©TcCff *5 o

(2) »>y;p

VPA ®S^)KS$S'>-'y>x®«ii^'tiCo^r®tgSt»E®S'liifflStiP 
Tt^fo
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2.3.1.3.2.

(1)

VPA 3D itzrViLV Y b LXM
Edtvrvx^V'CkS/S-ro ttet>*>, b LTi'YtiH&XVm
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fat'o
<r©fctox VPA6s®StcftsLTv'3, ^Uocklix ±?©#^(z% 

LT 3D Y t LTfffigLT jb*D\ L^P^x £
nriiBUtfgf&A*njter-fea,

y&mo u,
<L Lfco

(2)

VPA$3#§gfctx akA/2fAT©#@#-ea5-5.
?t>x fSC^Sttx M'f7'l, #%#§§^x ^^T'gSMtbfeo

vpa tttSieiT1? > p©e^/v2:'A-c©##(c#^^ ^&mo 
Lx SSM-SSCIi: 85%W,±*fST! § ^tifeo

^6t:x tmib©#:#\ 7°n-fcXx-^m
bb6iftfflJEi-?x-M:&jitofcSSL S^IISttSttSJStoff < t> © k & -o
tz o

2.3.2. ~ K'1b0x7<b
2.3.2.1. VR -y-;iz©5 K1bOx7lb
2.3.2.1.1. VR "J-)MDZ KlbOxTMb

VPA(:AL7< p;i/b7xyjbiix rJWL ##*x z t%B$)
t bfeo VPA-ettx cti5,6HT©J:dC)W^Lfc» 

t3JWi l± VPA T 7" V >T - */ 3 > © V -X i) L < ttx ISfir 7 y -f )l £ OS ^S*S 
©a%5/\- h^irc-f >7. b—;vlt*^©$$x HfjnJSB&cko 

Sttf4ii VPArrU-y—'>3 >©V—X©*g|!5-$ OS #$g%R©^%5/\— K 
^x7C##f &#Ax £'^gd'PS©S5"C-*fSl? # 5 d to

-Hffltitt vpa r7" v 3 y-emrnt&^mt) u < tix
5###7"5> h1#b©m#B:/7> K ^©flbi/XxACtilSfflaJE^Cko

vpa f

Graphics API

12 2.3-85 P ;p » = Tib VPA mm

vpa t'lix ±#B©#A©7cK< p;v>xyfb6iltofeo
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VPACIis BtMbfeixC VPA^Xx-7k VPA A" >X7x-X, VR Tool © 
ci <( 3 *7©-E X x —IV A1 C>1ftD£ci il & o
C©ot», s.tlt'trtt VPA "EXx-IVffl^'S. f;Wx7fc LT©gf4£iife 

LTV'i&^x #©%C©t^a-—IVKdW-CKa^l/TW&Wo #(C, VR Tool 
Kcv^TfidVISE ^i#lflxS#m©VR 7-;v&$imLTV''&tAx W«$t4x # 
16141 o v > T fi ft US L T V' -S t (i V H' H k»

Ltzft-ot, cc-ei±cix6%c'©ti;3_—;vcov\T, 5. hwt-xr-fbS: 
mtb&zt t bfco

CC"C S. FAVXxTfb VPAffllffig^ll 2.3-8C^1"o 
C©9 ts VR Viewer 5%*, dVISE 6$ff x T StzW&t'n 5 %©"£$> Ik VPA 

IF li VPA t VR Viewer ©-f >X7x-x£fr-5o ^6Cx VR Viewer ttflfll9'
77-1177api3%ami&e9##&#fa.

2.3.2.1.2. ;RfflX"7 7-r XX API
VPA TrfciiJlfflXxX-f XX API tLT, OpenGL ZtmtZZtt bfeo C© 

Ifibbtx XX7>f XXX-XX^-Xa PC ©i®*l!fiJfflr-S5Ckx 
JXSufM U fe X X -e £ 2> C t TS> 5■>

£frs OpenGL 3 HKnVk&Zffimt9’^ 7 -f ?X7-f 7*7
V—#-C*S©Tx #(:7"U 1r-( 7"&;47':XxX h£18Hf";E>P§IC:ti;7"nX*

2.3.2.1.3. iFlfflv->?7V API
(1) tftffl'X-XX'XX API
Viewer li, *FUBXx 7 4 XX API fflfi.s *#7f—X^-X©D—X'##&Z 

V'>->y7 7jgmtk 7 API SfUffl
Ltm^mmcD&mih^&htzo

VR Viewer SgCfck idfflHffl*S^->^7 7 (3D l*#7=-X^
-X) API Jt'M!RtZ>Z-t1fnm-T:&Z>o f C? VPA "Cfck WUV->^77 
API SrfiJfflLTWBti,

ILffl->->75 7 API ti\ WHX77^ XX API ©±{£tligft-tt5>*k ^ 
—Affix1 U 55^ 7*61SH©fcto©n—5^-f x X—>X"X 7$
ffi-eSMtffT*. 51V' 7 liJ^AA'dfe 2> o

(2) xsg

iftffly->X77bbts E^stHBl-eii Microsoft doitf SGI AftSHUT
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Fahrenheit aWffxS 7 API f ©
#, #(: PC J&Cot'Tfci Microsoft © xsg 3 a©##^
C)iFLffl'>->^7 7 API abTxsgSSiRbfeo 

Cffllfiacts g#, W8'>->^7 7 API 18% Fahrenheit 7"nyxd7 F
** gws a pc ©m*c^tfS-rs a©itHtfs> o fe c asfg,u^'5 7 ^ ^ x api
a bT OpenGL (xsg (i DirectX 3 aUo C a, ftfeKi/tMi 3—
>^77 API #»^-7tca^#tf6ti,3.

( 3) iUffl3->^3 7 API fflStt
-€-©#:© xsg a Fahrenheit CtH'T"?3b3 Ab xsg (± Versionl.O 6s V U —X 

1©©, Microsoft©IE^%#aaa6"f\ 7<>7^i">7Tr— Fa&o 
TbSofe0 bfefr'oT, 4^E©a'—3 a >y 7 7\ 7—gattzF— h©

£fc, Fahrenheit 7’p3x3 F gfr'fetiS, ®Sbtl 
SoTiifK Cit5)*C)'iFLffl'>—>^57 API (±#&b%V\©A:#)R-p$)6o

(4) 4>f$
$E«t?©i@SK<t5a^ iHffl'>->3*3 7 API trfct&V'Ab SGI tdjb'V'T IRIX 

iScttf Linux MfS©iFLffl'>—>75 7 API a bT OpenGLPerformer 
Tt'iSo NT (PC) ftfSabTfcb #RTl±xsg©#li#&b % U.

<3©/:®, Linux S: OS a bfc V AC7i7Jb> 5ab-73>l7
7" 0 T—3 g 3ggfg Abtt? 3 a 5 „

2.3.2.1.4. iFlffl VR Viewer ©B8%

(1) SW

Sttffl VR'7-;K dVISE (±Sffl©r7"UT-33 3T;fc3fc®, VPA ©5 F 
;i/C7xTfb£#iSbfc±§^, 3©m*Tl±^A%^#T©< F;t/d7]:7##& 
e7ca#-c#%t\. «©fe®, cc-cii dvisE atei@g©##&#-4-amm 
VR Viewer £ilfSU dVISE a(t#f 33aab6.

(2) iftffl VR Viewer ©#Rg

iFLffl VR Viewer iJgtxmffl Scene Graph API, iJtffl Graphics API Ig©#hB& 
El 2.3-9i:ipf o
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3 D Real Time Visual 
A p p 1 i c a ti o n 

jfl, ffl V R Viewer

$1 M Scene Graph API 
2£-5ng-

tRi Graphics API: Q penG I

m 2.3-mffl VR Viewer ODjfcJ®

O) ate

$M© VR 'y-JUX'&Z dVISE ©ate £ SIS U cnSifW^7>f >77, API 
b LX OpenGL, 7 API i: IT xsg trfUffl LTtt#ate©%#&
ff O feo

WTfcWB VR Viewer b LT^I!Ufca6e$^-f=
Scene Graph Setup
Scene Graph %U—)st2>btt> {Zb. 7 hr 7 7"$ff 7 =

-7 (i OpenF light T 88 % £ it T l' ■$ AA Dtffl VR y - tv T fcfc - S, 
OpenGLPerformer CDffl,?$71—7’ y YX&i> PFB SAt-Sf!*; Lfzfk, xsg # <f-7 
%—v "j P b LX n — p\ •b—y^froo

Scene Graph Traversal
Scene Graph © V — K A V > 7\ Sj'Af^ll&fr o 0
3 Khanate

tav ') yL>7\ ?7t>
—tb\ Anti-Aliasing^ Depth Bufferings

H0i$iate
VPA — & (O'? J: & J

hfcttfcLfcmmZifyo ZZXii, dVISETffoTV'fcf6tt7*'>T^A*6© 
d9-m£SI£/hL.fc ra§g$S$3f<jx VPA f

rSSSBa§ISSjs rSSirfSa§IS5ijs 
^/^©v^xjSffCi&ofc r^^-—/7x;v—js ©

x*ate
"7't-T6>^©AA$aJtekTSo CCTiis SGI *”¥© 3 

utet cfeo

— 69 —



yj-7 7 s«t§© -y--f fe^Es em^E
(##X BK&ffvx fro, SEEKSiJ«E-i>->^7 7Si$#f2,o teu 

C0#A\ '>->y7 7|§#t5|ffl7i-7 7 H± xsg g?7t-7 7 h 
tftll,

2.3.2.2. 7ntX7KA^iTMb
2.3.2.2.1.

vpa
i/T###^&eo6o i¥¥$$-eti\ $>5#s©s#icmut© 

a, cab ©###¥&!%4^¥)$E'tt5. pvp^xribS^ifCA 
n, yo 17 nmibgw ^ u
T'noZttLfco

mT1:7Dt7¥-^E#fbK-3UT©#A¥af ©^#K#t:7)i,\-CBBEo

(1) nJii'fbltfSt;/ □ -b x A—^ £ J;VEtifbKtSCSDfc$8,73 ?£

E#1b©^m k f & x"c -b x ¥ - f kL ra±Ux riiS^ HSiU r^#j t

bfeo 7-D-fe7¥-^fflEllfbtt. cab##^1¥?%<x it^rLTS
%ckLTm#¥m&#m¥3c bbtfe,

Sfex nJ#Mb$8l;t*iSk &5Ad-bX¥'-^©gtt&^SLTIt-?fc= c 
c-?l±*#^%%7D-bx¥—i"A*j b LrExStifflx H9Jj (:## 

LTtSx3't>©©2a$SC7>ELtz<,
-f&fotK r^j ^ b-cex.e#A(±Emb*m©@a&-@L'-rmv\

rffigijj tciSx5®iBrl±Emfbmi6Bl*lE-{@^©iffl7Mb£ftfcB$£#-r?>
ti©, o$ Dx *i¥k LTgHfco

yp-kX^—^SMbM • #©##, Sttfc LTiig&If'f 5*>§/iPC'3l^ 
T* 2.3-3C¥Eo Jlti©?*., g*K##
IfifoZ&O)^ #%k&e©l±#f k LT©##l±1f 9 6©©A#:%%##^25 
•Stifflt UiSt5*®1?!fe5.

2.3-3 @14

/D-k7r-^ %# jitt musm

E±f #% m?
#% m?

ns Uto
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##: #% ft?
Sto ±&

#* #ag ±&
mm mm ft?

#* mm ft?

(2) 6©<$ffl

a -3 r, BJIlit ffl Pg C It aftt ttii ©6 £ if © <fc a fc1 5 © *> £ 5 iftg
D5o

fiffltSffltc-ooTtiWTmSipfcfiEofco (^£T\ .)
^fSroiiWfeo

56.
J5HS©Wi;tP5 B£fe-ti-56o
Sfes c^6©6Cc^-c#x #li##R©a©@mkf 5©-CE##6li 

ffifflb&b. SSnecov^Tttl@iSgfSk®j:b®-eyT©6BfflS$Ffc j;ofeo 
3^-" rjgvijx r^v'js rgv'j
W- rfgV'jx r/j>^v>j, %\_,

(3) ffl^-er-e-filit 

yotx^-f &qimbf 5#Ax
5#6k$m^A#T##bt^^^V^#6© 2 mi)©A@^#x.5b5. # 
2.3-3C43tj-5SS©RttttBlST$)D^ <po, HtT”£fW<J&g|7f;-t*;fc5©T:\ 
sskE*^ ?n?n, mfr-cr&rmmt-zzt
t bfeo

S*6<]6Ht$6sSb6xi»*©|5l±©E^b-ti-SExid;fjb»v>ck bLfe, $ 
fes #RA*##%%t©K-ov\-CI±f ©##&##b%WC kk b^:o 

Ifetfob rSSj Co^Tffl^frWC-'lltbTgtJIU ffllii rft?j
fcfc'U SttASMT-^oTtiSSto^dC rm?j 

bbT##f5#6t&5.

(4) *4E©*S£
mf©±#^i±x (MmA^-v-'f x) > omm^v-'fx) tbtMbfe.

-fflisatbrtt. b£.
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bfe^t, EEL>mmM>mSS (L, M, sigmEE^x&mE.) a
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EE-SlffcLL>EE • r6ffcLS>mil • 5L#:ML>mil • ##:MS>#S • %# SL 
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ZZT\
LL-SE-tM XL ®E§&tE %J&
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EE
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SS iW : mEW^®(5m±:#:&#.
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mm
ltsseso

mm E:#E&m^Ems&m<Es. #E®6(gb>^.
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SS S :
fg : $&EW9L®#@±f$&#„

(6) njmS5E®$kto
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ha-Y^r^roiiffes, rm%m©#A&#aL6m#Lm^# 

6 7-7 7 bM&cD££lzmt>Zt§-&, i
—if—fc l/TKf ©FEm^^©m#^A#l7 

A 7^-7i-7x-7i7 F*5,SSS1t«lUA:a+gS^-^^StA 74
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SStimzfcSJiiBfSIi&jtStSo ICv So jSffta/S
©l§iB\ =
i/-x#^skf-s-im©#*^m#^A##x&So 

4-Wl?^Ef^tLTbfcs x^rX^-fyXfA, AxtotBkliS* X7 
> hXA;VS-<-XCUfe'>XAAX\ H'f^ftlfc^ttSx^X^ — 
AA^ftSb'^ffllbSii&^oAASA SrA&1A£k LT®n*svv;>xxA-e 
Jfe-So x+^/t-^^rATit ^?7>©g|N %]#&#6oAAAf S

ElBfli6©AA®(tfc> D (A
T"7> hX72;v&SH1":E)£>$»'$. 5 =

X7 > b t MFM (Multi-level Flow Modeling) XEA X
S«f&—ilSb X X-^-fAEAl/17*7 > bW®EaiJ©Afeffliftii'> 3. x U 
-XAXVl/^&So xl—tf-k LTfcb ®i$'>5 xl V-^XAbV©Ato®. x 
5 > b##&#bXa+#:it&#(KXSo $g&(b&#b%t\#&##-^X>X/k

*^(b#&S###x b vX-©at#iUi#
&Dffif*X£>oAc -SfMXtUfs SU& b 2 (BB^bliT o bS
SAfct&sx&sdo L/tpu 5#mmx©#@i±##A#<,

*#7b##m#M#&@-3AX7> b #mxxxt>
X HgttX T-'Jlif l&iz 9E A >X-©tSA t, £'g h%So

xl—+f-cbot{±ttAWASfit:*So # 
XtXtSX§S*M@T-$> S Ab ti o bSBitS6iStoT^< 

©X—X&^#bX#@XS^g^&So

@ (EMXX> b
77>hO 3 ft7tffl77 7 7-f y7lb alSXti;—HSilbLTST j3 $5®

^AMXSg^li^tb (EMXX > b0
xu >xxs%^> b xms a#
OSV'o /2#igw#* VE±©t >tb—&XjrX7Ls A >X—X—X £ nj£l(b 
UTS^LTbSo oJtKbUi, figN ##x EA&A&. e^Mi@»A©# 

AT-S^UTV'S, DiSv>6Hgt>*ii;
BSmtcSBinXtiBrX § So fi®. EA SSBfciA £?■ pJIKb
&##LA^x * k t,): WKb©^ 7 -X/tPli <A £>£ OSibttSi&V„ 
AA'U

AH@©s#(b©-isx\ ##^g»xx&€MX7> bcmm^^b,
A -v bfSfflAA^Mfr'XSSiSC&oTlxSo XfflfSE M^gtl
S^$ASCb6afeS*\ (E#iJA'k©i¥(ffik, DCS h©B^tt*S?15L-rsS
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Mesons,, ##©#ffi±7? > ht A # <, dcs ©wc-tsA
#mSL^% < &±Ml:<D DCS tvmmfrM, @8r%©#*T
C <£. 3>o

vrbbc iTv
ho ITV fflgttttts 7-^> bCitSt© ITV fc CRT^i§a^tlTV>5o

y UTXP y $>511 (iS ^WcEiS/tM-S t £ 
Ev3#PIr4'###&^R#LA^5. ITV#’ltil©7°5> hflis VRBB±t ITV
& i #.#© itv i?&h7^>

CRTffli§a(i£'ST;'*5o VR±ffl ITV> hfflSHHx ITV 
©K VR©^7AAm#^6#A89t:$JKrf 3,^'g/^&3,o 

VR £fc£>tifcf, {SfUtrzfeS
#\ 5£'^*s*So 9IEs r>-!r- hT?*s VRI±£'g#*<s
2 *t5® 7 d -HS^T: 619®»V ^ k 8 d SH * $> 5 o ITVS61 -by H6A* 
SEft k\ t"7 > H©g|fM, MM 11 hTf^u—pcDiMj v5>65K 
wu 37

Vfe^X *5F3&ffl±gfcH&5fci^ H 
(@giJti®8 bT)Sfflti®&fIST5S»'msn5 =

© ABB 
ABB©A-f

—7(: ^SlHzy h©)EK$7f'^it-x BSlAtSBS

tehtfi, ©jSfE-e#JtA
BB©A§£6 rJ$©4—7 i:@5£©A—7*4iiR-e$s ;t^V —7©6?,A

BB©M8rt^MBa©#^*tt, %*A6A?> hA^b-As >K#© 
*7?as^ivr sfco b-cMiB-e #%
S&IEHj!Ufc<P\ ^fflfbtafefeoTIi, K#D C S a©##^@(ccUT^6 

t s toti h o

?—y^—y$.R}£nr&>j, 4-^©hb>h’?-fohtcD^-?foho ABB© 
tf-pStA □ *> h Wm©*t$®l£4>2PKfi$;fciA ^cAe>#-m@®*‘4 
> h£fgb*-f= F=M 8 ft o T v> 3,5=-'-^ ©toJiifl-A> D @ V >#\ feSr^AA 
Ds 7‘U 7^^-a-fcD bT*WJfcl:-e#3>o ^V'Afcttffilnfcift^ fc©S(Ji,& 
&3>#\ yy> 'P%<tt>, 4>©jSAfbfct;fc
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So

5S«®Z<G(d:D C S T°fit)hTja <0, ZlsSttDCS*
SSiiScfet±tti*&V'o c©#U^-lfSA#A*&So

© fl-EiSSa^X^A
XX?e#7'A/X^A^^El%t:##f SAX^Ah UTs 7d h 

LTI±+4>&#lffc£%ffLfco fee Us 95x'5> h-ffj$S|6<J& 
^»©####&m%Ufe#A©ma#fe^+^WMiEf S^S

fr'dfcSo
tfes tiSStlftlnllik UTs 'J>&< tt)=i>¥ j-—X©Eid;Mt"-£'SA$$>S=

SttfflattlSttts yvy3>6 7~8i?6l§E"eSSX^—xiife:V>o -W-Uif 
i' i-2-stct"s^s*'$)S„ sfes #m©akm%^c#x ux^A©#iE#' 
^ii^n©SSti#j^<@SiJlcBE-rs©-C(±»<s —3©UX^A&#JEffi, 
Kite© ->X ^ A * gnWCfiJE-e S 5 J: -5 AX y A fef$f S U uo a.—if — *> 6 
Utitfs '>7fAI±-otS,U AXiFA©SA^iS^f-?©«$;£□ fct—o tc 
u-cmuu^ a ST-*So j;? %s
#$u fr&tpmmz.%s»(tn«fe:
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2.6. 75 > h*> h n v-CD9f%

2.6.1.7h> b □ v-5-n-
^b A b n —"9"—■€'ffl4,"P 6 71/ b D —(D¥kM * S-bllffl5 

#k%SS/X5A'?$)So CtL$t?©$gnS"? i)
*gmi7> h D'5—9—a—fflgE®Cov>TjizE^5 =

7> b n i? —9'—A—(DtpibttjteMffel&'t'y b D '5 —e® 
^^,6A%##(±7> b x ^tWDI^ 
#&W]EL»#'6##Lx SILT jb*< ^ht?$>5o f©6©(:7> b D'5-,

So h D '5—tb—
> x—^{£©pi]fg lz -D li X S o

7> hD'5—9-—A—fi. 7> b py-©rt®S$EfcSI7S#$fi,5£-¥;LSo 
7> b Di/—©t*jS£$i!L £-5 fc bfc t ^ 7> l-Dy-xf-f ^"CIltoK 
$7£ilTV'S cta&Siito&nBfl-iA 06t!SiiA5’|6j*^l/'‘®Sro»®^'6$"C;
t< s« *g5-c-(i. &mK(±e&©#^#

r^j k(±toiz:lr®s-fbznzpyzffl&mft

7>buis-itm&tm^rsvrmfr^m&o ^6K#±i±x m
mm^(D2-Dizftfrti, 6mu##A%%;ctiw>b

i>—9— M-C£bt3mDfiH'(;:^t'T#g|-r5o

So £fc7> bn-5-7—hD^—s Soffit
ffilcov>TEBfl"t"So

2.6.1.1. 7b> b nv-ffitiJS
2.6.1.1.1.

ibitlStiiz;kii r$>S &©j 6#^c^bT;S rii
#j hbrt 5>x.®^:1bLfe*ffll?*So flili ri$^fcb Wk7 V-A 

6 6 S j tV'dfcii#© r 1=3Ss^j iiVi"5So f©%5&liTeB© 
jZ9l:%oTUSo

* 1%o3\
• rnsrooTlb^o

• ±1u$!iS
• c©^5%©m#©±iii#^&o msi*. ^©±&m±A<m^:7s

$iJifa£7^T;f££&'l;b;txl£& e>&t'0 (±te^S"e*SS:7SBl*)
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&o)
■

• cro^xroxn.y HgizMfsn^icomi 
#■ c: o i\r li^tp-eii"* •& 0

■ X D >y f ©SRo1
• X □ -y b £

xn -y b©D-,/b£0
• A##^:k ©M# (part-of / attribute-of)

<h X n -y htfflMfto part-ofA'attribute-of6Ix-i) o
• X5X#ito

Xn>y bfflUfc&S'f >XX>XA#mT%X7Xt:M^%$iJ 
too

• Bt©B'Jto ( + /*/n/n...m) $8n, mlilESS
X o >y b (:A&#©#&$ijtof o 
*: 0@^±©@A<A6%l±^lf%6 6l\
+ : 1 <@lU±©fEA<Xb^ld-tili&b5:U' 
n : nf@©ffifbA 6 fc lj";h.l±"&€> & l' 
n...m: n~m<i©SA'"Ab4'ld"fali'&6 5;l-'

2.6.1.1.2.

% Mz.lt rA^A/^ B Jtl'yfet^rAOH© rggf^j
&#^fbL6t©#' rA#M#j kV'aHfm^l?afe5o ^©mmAWm 
kssiEix d -y h$ijto©d t, r#^a©m#j A#m^ 
participate-inN attribute-of ©V'"f ii*>S9z.5x ,bVi-5 jSV'/tb'afcSo

2.6.1.2. &#©1W
yt> b oxAx-r

ibm £nsxbxrt&Jizntz^h-TV'SXAxim&m©2m 
mzmoo

SfiiiAS < XMt"tA Participants &: AxiomBody ©2d©oB^bfp6%5o JX 
TX %(: Participants k
AxiomBody ©IBizEtCOV'iTiR^So 

0 2.6-l(:&m©A#ax iifflfflXX—S$£JFti\
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Ses Elmx Dx -T S5lmhfSi6
fttASfis ElmkEttteCA5fei±|BjCT'$ Ds #GkE#K|5]D#^A-3

uriBidi^nrv'^o ^LxBtsWi -i >a*>a 
o fe k stu ?smm^\±, gmmi tK ?mm> ?##. ?«

##, ?mm^ci±s mmz, >v$tx

aSb-O'SfeSA rgte*cDSS6te(±EII^ EibtettEte-C’^»ntf» d $* 
Lo Sfcmf«kEte(±>S^*fflT'*<T(i*D t^oj * v-b-i/tf^L
7JS c? $\~C V 1 *S o
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2.6.1.2.1. Participants
Participants 6#^©^ XXf>X&#f^E&

IBxBf" 5 o ?tt Partcitipants X? ;£ d S it-fe E £-SI t' S'J $1 © ^ £
AxiomBody CIBizEt"5.

-i >x^>X©i66$A*^ > PSit-5^E©ck&d' XX^X 
xSEx -t xx^ xxi*j©xd >y p©@^/W x P'SiiSSEmck&xny 
h^Ek@S±Wfl-tt€>0 02.6.1 ©tPX PdX-*X:\ m#PWi:v>3£iiu 
XrSXSit-s X P'SiTO'SfflAH' XX^ XX'SE
X!$>3 = $fe|B!Stc*> P DX-ifT-Pe//#, £'©£SuX:;tdSix t

xll/*X!##K W2&CTAM x P'Sit-Ttt-SfflAsxp >y P^E"C&&.

• &E©^#
IBxBSjt; : H XX^XX$E£

(xp y P^E£ (XP -y P£ -f XX^XX$E£)‘ )

^9X©-f XX^XX^d- XX^X 
X^E^'^f ^EK;W X PSix ■?■©Sire AxiomBody *6#,®Sit-5o 

-1” XX^ XX^Efc^H X PSii-Sd1 XX^XXIiS^CXPv Mi £15-3. 
xn-yp^s -i XXi$7 XX$E££3£^TS< ^ kX:\ -t XX^XX©#©" 
XD >y h%” tfSiXD y Pfflft£|tSlU ^ilitP'XP y P^ElZ/W X P'S 
it,5o

2.6.1.2.2. AxiomBody
c©x d —11/ P'CMW^PP&IBMf 6 (0 2.6-1).

Axiom Body X d —11/ P'(±S 6 C 3 -3 K A^ it-1 y P X: IB xE S ii 5. 
Condition y X f A»©AfP?\ cit-A^'gK 0 ±-3 A:
tUzMl&tZ Body iPWiBSiiSo Body CS^it-fcltoAmE UTli/i: 1: Sfcid 
iX — bbtilZ' UserUse CrSA'iifcF'lSA5:^—X x. X pCMSilS.

• Condition
Body &imf&&^3&©m#. #attx?m#sit6.

• Body
Participants SiD^EAP'iifcT^SMfrEfl^Stoo

$lSii5.
• UserUse
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■fry hns>—tr—— 
;v Fo Body ASFffi^tvfe^Sx ^ — tti>
izzcoft’gZMto

• S8!c®##i
IBilBS : ?(xn y h£ -Y XX^XX^m^)
-Y XX^XX^ISjKxW > >X^>X(i^6KXD y H6&S-o0

-y>x^>x^s^safi^rs<ckr% -yxx^xx®*®”
X D y !•:£,” 6$7p"^-X P y h ®#&#B^f 2>o

• rU
'/kM?w®m%mit%tztb(D7') hny

-|ijffl^-vi> h*5>®SxRS:^-XCSSSnrV'5o 7*1) ’ 5"Y 7'CtiU
& »tt 3 me ( k we & ;g-f) ^xx^m xx^xxe#mf&t®x

5%®A)$,5. f®-@B&mf.

(nnwe&jg-ts®
• include: PJrflllSIf^&STo
•equal: ^#5##%:#'#' o
•order-of: o
(2) X5xy>y yx^vxstitsfe®
• get-parts: part-of §8<$fcafe-E>XP 7 f®i8S:I$tDtilt"
(3) «jlS$W-r5*®
• any-element-or:

Ig^^txfcfPffi^iftV ^SffllSfUOSig-fo
• any-element-and:

• 169
WT®XI/-;f K%-oT#&®$#&##'C @3.
##f and $ijffi2 : $# 1 &8Sfc U ac$i# 2 
$*]%} 1 or $!]%&2 : $to K ©J$J 2 
(not fflffil) : $# 1

2.e.1.2.a.
#^^&9x t^;i/(:*T5#^%#E(±2-o®ly^;i/-CiYbft5c £f\
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So (l)Co^Ti±, ;S#&¥tP*> h ny
(2)c-o^-ci± os x?

■iT'y t glzftfoti&o
(lHnotiTtex — IS©t"d^*7 An y>\-i 7©y,'\—-0"— 

b6%Ut%x (2)KoUTx pn^—N &@©
bT t'ffl ct -5 &®-&ttf&E/Wr t>*i 6 f 5 =

(A) -t> h D^—SS-nttf^E
f©m^©±m#^ X5XtoSkbT#B8bTV>3X7X#'#:£1-3»£:

3.
±fA#^^©ig-c, mmz%mt?tsi^i?mm.t%o
is-a pgJl#21/—7 bt V ■> * V' i? t‘ -5 tf £Sf fg-f Z> =

(B) t^7i/(:*f &#A%#E
XD y h©f6CMUTx X?X$i#x &©$i#&#6bTb5^#sSf 5.

AMlzmatZ -f >XX>X&m^f&C a-e#E&f? a „ &S© AxiomBody
7-f-A FCS^iife$to&Slfc1"6>k'-5*E^1"5o

2.6.1.2.4. 7h> %#f#
hny—rjggg^ r#^-%©#Ej ©ISDM

v-efft)n?.0 hny- x^xpg&s
©#A), t^Vi/ >XX >%©%-&)
LXtegii?>B{/E%BHibfrllz Lx •€-Ei-?EvfflfSf1sC^tJiB-r-5IIS&M^brv'>
<o
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(define -base concept “ iH 
: super-class ( “SE D $9” )
: axiom (

(Participants (

(?tulro (MlulmM?SE$))
(?#$m ('##"?§%$)))))

(AxiomBody (
(

(Condition (T))
(Body (not (equal ?|ult ?##))) 
(UserUse (BtoitSixT'to ))

)))
Clotdef (

(
:name "7 P —A”
^relation “partof 
plural “1”
•constraint “71/ — A”
)
(
•name “gulro”
^relation “part of 
plural “1”
Constraint
)
(
name "##"
^relation “part of 
plural “1”
Constraint
)

(define base relation 
axiom nil 
Clotdef (

(
•name
: relation “participate-in” 
plural “1”
Constraint
)
(

)

name #
relation “participate in” 
plural “1” 
constraint

)

(get-superclass ±
m 2.6-2

(1) teMir & SfE

(definebaseconcept ^77^ 
super class 

axiom z?X ftj&M 
slotdef (

(
name X O y 
relation X O >y A
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plural
constraint XXX 
)'

)
)

m 2.6-2S$E$©Swt'$>5o ±(A#AI± r$DtU t?$>
*%xxx-c&5mi^ ##&—3f-3gp^c#-3. «ur, xxxrt&iit 
LTx Stekf$l™6$|BlDife©T-$>orii»e)^v>Ch*s$^nr^5 =

xxx^&a, xo v
xo v Hap*gglix ^ 6(:xo v xn y h hWi^t(om^s #©$#x 
XXX$m#6%5„ ^c-?#±g#©^©l:WT©M»&^t5.

(defin e -base - relation XXX&
super class (J:{uM^^*) 

axiom XXXfti&M 
slotdef (

(

name X a y h£ 
relation XO y h 
plural $%CD$jffl 
constraint X "XX 

)*
)

)

(3)®^c^f-rsitii0fsft
f #fft©#^lccwT, SfiKSSK

Hu ±juSt^x XXXft&ils Xn vY1$3bZ,0

(add-superclass XXX^
• ±(A#A:©I#UI#

(remove-superclass XXX^? i-h'/M^ij)
• ±@#&©#$(R#©±(A##:©,%)
(get-superclass X XX^? J:{uM^:£)
• ±!SIK^:©f^('f^T©±fuSt^)
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(get-superclasses 2

-
(exchange-class-axiom #
XD v b(:*f

- %D v b#i&%n
(add-slot ^ XP y M##0
- ^ hCDg#

(remove-slot XP 7 AftS)
. %D v

(exchange-slot ^ XP 7 Mi#t)
. %D v
(get-slot ^^77% JZPiyh%) 
(get-parts 2

(superclass? P 1 ^7 2)
(subclass? ^ 1 ^ 2)
- /t > b D^—

(check-ontology P P77&)
- > b D 

(check-ontology)

Participants ts AxiomBody ^^oAxiomBody %lzs
Condition, BimcDggm'r^^ Body,

UserUse mT0d;9(:^#(D^A(7)

(define-axiom 7 7 fgJ±PM£i
(participants (

)
(axiom-body ( 

(
(Condition
(Body $m<Dmi$
(UserUse J.
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)

)

-
(exchange-axiom X xXfm}£;fM£i # x X Mj&M)

(apply-axiom X z?XfW&M£i
(Y>X^>X^^ Y>X^>Xig>1

)

(4)##;^ xx^xxttm^m^
Y %%(DXn')/

^)o
Y >xf>xfM

(make-base-instance X z? X & 
id ^(>XX>XID 

(
name XOy h£ 
value M 
)*

)

Y >X^>X&^#f g^%CXD'y
£fcY >X^>X^o£g;£''g;(7>|f$g£;®t D Ititfz&CDm&i&Z- 
TW^>o

xuy b(DiMteMt
• XU y h^CDfgO^n

(add-slot-value J>XX>X ID XUyhM fg)
(add-slot-value Y XXty >X ID X D v b ^ # 1 16 2) 
(add-slot-value-by-order Y >XX>X ID XU y hg, MM ft 1 )
• XUy

(remove-slot-value Y>XX>X ID XUykg, fg) 
(remove-slot-value-by-order Y>XX>X ID XU y hM MM)

- XU y btfp^li^DtitiU 
(get-slot-value Y>XX>XID XUyh%)
Y XXf >X^#&#CC#f &N#

- f 7x&<zmomu

)*
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(get-classname YID) 
(get-classnames Y //?)
- Y
(get-instances WY)
- Y
(instance-of? Y ID #
- Y

(check-model Y>X#>XID 
• t YVt ##giE

(check-model)

2.6-l-e&^o

2.(M Y > N □ 57—tt—vt——fi

OS API

define -base-concept

definebaserelation
(smmcM Y6

add-superclass
remov e-superclass

' 7 X 7 ^0 getsuperclass
get- superclasses
exchange-class-axiom

* zvy b£Bbn add-slot
• b&B# remove-slot
"%D'y exchange-slot

get-slot
superclass?
subclass?

defineaxiom
exchange-axiom

(s)#^^ >7^
- -f make-base-instance

get-classname
get-classnames

• xny hcm&BAo addslot-value
addslot-value
add-slot value-byorder

• XD'7 h^6#&WU# remove-slot-value
remov eslot-v alue-by-order

- 7>V"J getslot-value
get-instances

- -f 7^^7^CNY%MR0 instance-of?

— 119



2.6.1.3. ^ V h □ v — tt—/X—
h Di^—9"—yx—©|g%6ff ofeo tt—

/x—c-3V\-c, fli^ffl^Evo.— )WDWi%%®iMt2>o

2.6.1.3.1.
4" > h D tt—-'X—(is 4 i/:L—;t/&»6g%5o Network Module

Command Parser CSt» Command Parser tiu Network Module 1?
1?t>(Dzi-?y h'Lx t&g&'Ei/i t fc User/Group
Manager -3.—-tf- • f g,%#J
Ontology Manager (ix Ontology Base "CV'S^V hDi'— • 4=%VC
t IS f 51ffllgfp£j& -5 o

'tf-CU#a=l7>K

0 2.6-3->X5LA7’D y^0

V i -;i/fflfli S £ LIT (c ^ -f „

OS h t9-^&^L6m#&m0x OS
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;i/SI5o $ v F7 — )\>

t?^3I£ivO'>5o SS@t^fcl*lgiiS*toC3v> F^—9-—C^-cDS^St 
U 3?> h'ri—9—2.6-3 ®)0
• 3Y> hvi—9-—;v

$ v F7—;v*6iSd'iifc3v> f£)$$RU ;t> F ny— 
^©WfMjiinv> Fn^-mi^i^-VlWB 2.6-3 @),
t.—if—- • ??')V—1 7°f)liScD7 7 7 Fl?$)tT,i^7.—if—j^)i/—7°HfIMir S't-—iv
fci@-r(0 2.6-3 ©)„ ^©mc77> F0^&%»namu»^^6fwfcc-p
m%t£o Zfrs 7V> F15MC$■f^--if-/y;v-7'g$l^yx- 
;viP6ISE$Stj-ES9(ll 2.6-3©), SMC £ Dmmm^MbTb So M 
>L fcfSrSlT. - if- £ fl; 3 7 7 > F&#ff &#PMK Administrator ^iV-rc 
gbfcxL—9--birffx.-f, #^C7*i;> F&FF6tt5Ckl±%b. *7 F 
D 7—HH^E 7 il— ji/fr 6 CDS D {S^xl—if—/i/;v— 7"@#t 7 a —;vip 6 
©x2.-if-ti$S*j;'(i, *7 F7-7iSatyx--;V5:E6UT, OS ^7-f r 
7 FCig^o
• 7.—if-/7';t-y#at 9 x- -it

x-f-li?S)5. *7 FD^-if-M'-Cfctv^v^

SrStOCEE-T 5 fc ®ESEi±SS»mt:$. 5.„ * fen.-if- • 771/-7"#*
CD#m%kb TL-if-/y;i/-7CMf 7.
-if-Z^v-rfflimra • rn# • I8S^, r7-bXnJIB»2h> FD^-ffl-Kf^

— )im77 O
• *7 F ny—‘gii^E^jL—;i/

*7 F d^—XCSi.^iiTV'i5xT> FD7 — • tTbl/CMf5t^t 
cD##&m-D. ^7 Fo7—9--^-®#^»5t77-ii/-e*%. 4o 2o 4» 
t-Ilbfed-viP^- -r^TCCD^Ei/7.— ;tc
St"5= 777 F^^if bfcit, ^SCDx-5—777 fCDSDfl£7 
77 F^-it-Ciifdl 2.6-3 ©)0 £fe, S£rt$ME4> c ©^E 7 x- 
%
• &mm@§

*> Fn^-®7t,&m&#Kb-cAg6##c^mf
sfe, (&#cmf5@A*#E). *> f
d 7 —Wil^e7 x -it© if 7 j- —il/ T\ *7 F D'v-sat'^x.—;vA5S
a c pi -r -s sifts* & g tm s t, ci ©t 7 x -iwiifti & „
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2.6.2.75 > btfVb©2*#,b#im##

AoT®rfe&$lt6>M]As& *5>
7&tA;i/CADt 5^t fc£-b >7©mE#P1rCIMf 6##a4mf

2.6.2.1. /W7©5-flblb 
$f\ t^Mbf
A'C©t^;i/'fb*#li77> b7> b n7—t 

>7 t LT^EAlKb^nSo
^7->lb$iv/r@aan&gE1'5feK)C-EE69» rtf — bj 

■f-So *'— btt*> b D7—fc*>V'T*;£8S'tlTj3lA /W 7&#tf&6(0 
3.g|555©Alti*lcffEf5o ®S,H8©jSEtt^-b©-f >7 jOXlBJ

75 > b*> bny-K^sbirv'S
bvSo *f8i#Jti;75> b*$sitiL511?fi&k*©s5t#:-eafe-E>o §EE©5 *>H?6© 
iiEEe»$sx5;H ?%##k7f©#©#&m§;a^m#im 
#E"C&6o #Ek##(if ©AtbAaa LT^- b f bi6©#mt#
IBi±P D l^d tf- b i: tf- b ©HEMfMtc 7 t) 3E@1£ ft 3 = (0 2.6-4(a))

«?*%_

(2) IBB

I j.—*-/ 
i ©u-7 
! AS#®*

ZL—f—/ |

9)\/—Zf i
me

0 2.6.3 ^TA7o7i?0

122 —



(a)

PVhP—7—a

0 2.6-4**#0t9=U

r3> h d—7—j kV'-5SBM©^Es 
3 > b n-^-fct/W rsifens^tStJ^SEB© rSJtj r##j r^v^;Vj 
^V'ofeS^6gtt&$iJ/gLs €©St4fi^lS®fgt'RoJ;-5Cr^^j-x-

3 > b D-7-^mil^f %*&& r$ij
$ytatu ktea\ 3>&#m& nsfhmMj
fcDf^'o >^^>xcpgs©

ur^tock^iBil^nr5^(:x tr
> h□ -5 —©##*#gpaywo-f >%

c©#t:x sfcs ho-7-^m#&$i#bTw%#m& esw

tuf^'o c©#c5#T°7> ht7=vi/&:Bmf&©t:A#%#^^ 
5##K7?> b%b> hDiz-kL-t^iS^ft-a^o 

MMtt •SSvflfSKT'^v b^^Kic©^ hDS/-^6&R%^^g,„ *
> b ni;--ce#&^#^im©mm&mf ;§#af©^#&mmu-c^ D, *
> h D^—titscfebf'j >^©####M
K»D, -fiUfc^V >^t)EESn2>o M&, U >^‘

H@a°pS(l9 2000 ©5«6#isr7 > b ^E^VAS#^
C? j'L’b V'-5„
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2.6.2.2. t
2.6.2.2.1.

$> "J 9 bTi/'S-b T'iffflfU'nlis -€■©£ btWISiES'ii
rttSo fc£bs reflux (iA*tbT®do

^tuu^©s^(is s©mwsir-^©w£ (mm (#i^#e) mo?
~f>) tzf£U Cll CMLTiitSTIs igJS&a'tcSaib

a b-cma.

2.6.2.2.2. #aei##©:^#
LTWSt >if©#A(is f

©t 7*kt"5o
ffrW^©#A(is f©#%*###&f S##s Sfefis #%##-?$)5 

©t©ki-5o
>####*(£(£# A (cSf.

2.6.2.3. Y> K
7? > hSfEill^^AAt^D-f < ofpiis 7d> h

©#mt@#&#c6mm^s ##&edo cmbfiisibravf^ttialt

?*'>x a Aume^ £ a isst s n ^ 3« b^bs tSE^fl-icb-cbsa
ts ^M&a©7 >AA>X&^fr^h,®-!f7*'>XAAfig-eS'6-6$ED»Asd 
fTdctiiSlb<*5o bT;Kt^x>j;>i£ 7a > ht7;i/©#im##& 
-swabs sfbbciMf&o

2.6.2.3.1. istt

(1) 7a > h tA;i/#m#$R©#K

Bstm^fectaCs #ma#wiif©Am*m:bTm-f&iets stia 
©#m##(il#DAdm- h am- h©##«#(:£ Dm#^f%6o 5?fi7a 
a fma f Ds;-cm-dut7°7> ftAsiis u va%##&#ts t*a& 
mmc#A&A*s r#m##©##j auammcm-ot#frs ss-e&ofc tu 

< #v\(: < 0 b6B& b7^%@fA-#&%o SC7\ br
;i/f&?f?;i: > a > 7 (i 7a a KrA$ r#B##©##j (:^»#{f&ea 
©Ctoir D^f< Wibr-f'm&lz&Wkt 5 c tStxfeo

sg i Cs #ma##©##K#£f%&##g(cm'rA%%©^s #w©m&^t 
tii>^sti©i6]S"C'$)-s.o f^jx-ifs r$>5St8s+©i:0m(af)$43fpbba v> a c a 
a^tuis ±m(c&5ma©m#&maj awotagcm^a^ao sc-e
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T'Stto^E^'fefe'*>Kto*5 j;-5C1-5„
-5J9H5:mt^.t^|(D^E \

+ft^M£tiZ>o SBffl^tu^ ^ cd$IB* k"A, & ^ 7 ;x(Cfifrfl
bt O 5 ffl*(iSS*fSlg-eS. 5 o
f ? k(:y?>

(2) ythd1 X^a

HM *> hDi^—9--M--ffcto M#kf 57?> HD*$l%»gga&f^T 
iatrJ;©&JE5toV£iS8L'TV3>o l/*b, i-yx>M;<toTli ^ CD <fc 
D%##%t7=Vl/-C(d:R:#%@A*&5. $#%TI±x *> h d^—+b—a*— 
*@af v^-7 1-xt^xfAfritt

&ff D o

■=8Bbg%ma' W

/<-fy$*a

Ba fiS

Saras#**
o

g5 Lb. a * iS * "g& LS.L)

£@a,b,c,d£

mm * *85 * • tee

abed
4 '8E0

tee • *«. .-* • e-1 e&

ggfiil£fc6E

f**0
SEE a1 1 mm 1 abed 1 SI 1

H 2.6-5 (a)$a$«Sf5@IJ©fl$S€'7;;i-



PLWO PLWO
Fuel Gas____r"^E42

PLWO L.J
VPC27A

PLWO PLWOPLWO Wate

' PLWO PLWO Iplwi ®PLW1 PLW1 GasVPC27B
PLW1

PLW1 PLW1 PLW1
Sour W|^-PLW1 VLC30

L.2BJ PLW2 mj PLW2PLW1PLW2 PLW2 PLW2

WSRTanPLKOl PLK02

VLC33 PLK03 PLK04

r ^______ r m______ rm k
L J PLK08 L J PLK09 PLK10
E51 E51

PLK05 PLK06 PLK07

PLLOl BPLL02

VLC35 PLL03 PLL04

PLL07 PLL09PLL05 PLL06 PLL08

PLH01 @PLHQ2

VLC39 PLH03 PLH04
Steam

HGOTmPLB33
PLB01 PLH07PLH05 PLH06 PLH08 PLH09

IPLB03plbo;
PLB1 f™** PLB1JHH PLB13

L J L 2
E21 E21rm

PLB14- JPLBlk- JPLB16 
PLB10 E21 E21

ResidueTan
PLB17 PLB18*PLB1<T^PLB2Q»PLB21 PLB2f ^PLB26— ,ar—l —r—t”l J~TTIPLB06PLB32

P55B PL1 >08 
1P1-B09PLBO'

Steam P55C PLB22 PLB23 PLB27 PLB28

0 2.6-6*Effl*smfcS)m7-vy (-as)

(0 2.6-6) kSttSS'l' (0 2.6-7)
61, SB&WcWXg < mo r#
S©fi$t©SnaD;(Pl®iS£bTV'S_K DC
StbftTGSj ztizXho MtUZ, 7*(PLW01 >$-?

valveA fcbVFC17, VFC18, VFC19, VFC20 
£$ktoT@:o;<it>©7?$>Sckfi$b6>So ?bt> LtzW>-&l±,
^©@aan©A*^tti*6$o»^ii(0 2.6-5(a)K mm©§pa&ma©6#Ai±,
st^xcotati

6(0 2.6-s(b))c
So cn6©#s*6x 7x—
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Structure Layer
SCENARIO 1 and 3

tract ionatoi

|S trip per

Tank

Tank

Steam I 
Tank |

Watei
TankTank

LGO
Tank

HGO
Tank

Crude KERO
Tank

Reflux

Strip pet

Stripper

Residue
Tank

FYeflash
drum
V12

0 2.6-7Sl*S^T

^ L $) pPpp •
valveA : VFC17X 
valveB : VFC17N 
valveC : VPC27A
pumpA P12A,

VFC18, VFC19, 
VFC18S VFC19, 

N VPC27B 
P12BN P12C

VFC20
VFC20

(3)mm#####
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V'-SS-d-eafcSo x—r
rAtt, A#®##
ittogCftSo Ik^Rtbibn£®Ab liliSItS^i'Sfc^ f 
HKfeDs ^Sl&#x.fe D t"5 k SCfUffl bfcvv hV'dSsfctrSSo CMC 
*f UTfctSBPS®;v— h Dx 5Z-5%

bfc tb
cn6®#^&t ktcWT®Z9%##&#t6o 

(DjSEMfM&ffiofe^S 
/w 7"%2fc 

(2)@nnaiig®;v- h##
2 o®@55®ng®;v-

& &oPoa&/^4' / f 5^1/— h f$t^o 
(4)-b

iratojSE®aaa • %#$.
tA
P fR'CSPan

(1) &3^#®A*&^x y ^ bruetb^®#^-^ -?ffl-fc>+W
rttZo fc£U reflux

(2) fnbW®#frkL f®#%*#^-^®#^ (fflii (fflSSMir)
#®^-^) 5#B^f 6. fc£U Cll CSltliiE #
Jg&££^fiJbT^tl^ft£S!i:L/:SBfe LTft^o

• M^SESS,
-tz > -tf- #l$l D b nr b 3 mMfi&tm (® S,)

*m# t f ®ats tr v' s ®Danic mt stMo
(6)iTvmmfm

*^5J:A^7tJ;otI^hTb5XaD!;it5ti.
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2.6.2.3.2.
0 2.6-8ict5=";v^3:>y>±fom%rnt° t^;i/##^y^y(d:, 0© 

et "5 C3 VI/|W5iR3 y E—^ y h n y 1/ <" yit'f XH93 y#?—^ y h\ 
#m##3y^-$y h^6»-5. t>FD
y—U—/\—±©7'?y &##&%D(Hf« ?l"(
^tYXfsny^y h-ettx yyy h ^ F;i/ ©lists $ & s cs d fc

#m#$3y^-$y #st#*&m
v^@Paig©0mf#$%^©##&lTy. WT> #ny^-$y Hcow-cm 
WtZo

H 2.6-8ef;i'##^ y y yA#=El

• t^i/##(3y^-^y s
^-y hDy-if-^-±©yyy #SCMf

D*U lyZy (:##f y^-$y hT

#$%^©##ca^fe#s#*ett©^-^#s 
£$Dtti"r®9"?:$>3, *-5—y£\ (2)*>hDy-t-;t-J;®frMS 
E^iiTU&V'^&BlU ^Efr'iESfeS^ (l)©®Bi§St>"t:fv>c©3y
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't'—^'y h- 1f^-Drr — SfT V\ ^ y h O i/—+h—Si—_h (D^y^SV

t®s^tt*{so®a-e*i.o jz-o-cffx
uj y*M x^M^ytf-^y bizmztiBtfwyuj >+m xc^i^ti-So

■ yu^ y+HXWQ->>;#-*> s
75> htf utyi/-f v-f-'f x-emw&ff a =?

y^-^y bxfo&o ^rinficiipi'ifcyi/'f
m±s (1) r»lt5®pDpj t(2) rtt»i>®pDaj A^6%3o (l)to^m 
iStSXW^X^ mt" SX^^itu^SMiS, Efc(2)©$hto5 
®Daptt, 1 oti±©EfflSi§t#Eic^$ii5Xnp,b$ ktofcE©Xan£©-fc: y

j%lf%66vio
znz ©tits* >*'-* > h *e>s»iRo /=#m#scM u

T. rmMt&j *>, jM&ffofcgA rSia©|5M4&«'Oj ®H
*fto (12.6.5, 2.6.6)„ ZoLTi'b^ntzBmzfo-ofcXy'i yy-i X<D 
#m#S&, HM (Dyxyx^^zMtfr, HC#
LT$km®‘M%fto o

ysi^—^y h
SBtitS&m>fcXm©EB§tilS& t~(Dt#£m%'iT?=i >*•-* > bX$>Zo 

ftEBCDttStcEoT-f yX')/y bZft-oko S*toK(iElBSS;v-f-> 
*66K5. K xu'f yv-'f xmm^yt’-xy bcD
i^Ciot, (B|U77> >iMX©#mtit
s&gH-i&s*;
dd^-sck^njEc&orv'S, *
> hny—9—M-^aDTHMCD-y-^i/X^AKiS^ilSo

2.6.2.4. * -y-tr-v^x>v>
y y-b—y4BicC|l|Lrid:BlHiFS'Tllg5E(±ETLTV>5©-Ti*jS©*Hid:B1: 

© SS • t ib« l fc t i5 o x $> 5 *\ *fit 11 z y x <) x *i#ta l k © t 
If oTitfflSSt2>y y -te — g:M© f- x \y ^ £ ffl \ f©*S^C#^V^T 
ag*6SE(ifi:toiiTV'l.o ftECKjlS^iyi'ASETUTV^^y y-fe- 
g&Uto1"=>
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VX h

9 mm mi^mm n

FC11A D B<^ PLC03 PLC03

FC11B / V)\/9 —0 PLC06 PLC06

FC11C D B^ PLC10 PLC10

FC17 PLC49 PLC49

FC18 PLC53 PLC53

FC19 PLC58 PLC58

FC20 PLC62 PLC62

FC26 NolS/R m# PLS02 PLS02

FC28 h v 77 ^77## PLW20 PLW20

FC29 WSRKStitiLSl PLW23 PLW23

FC31 No 2 S/RSI PLS07 PLS07

FC33 K e r o^^tHLS PLK09 PLK09

FC35 LGOtitSEL# PLK08 PLK08

FC37 No 3 S/RSS PLS12 PLS12

FC39 HGOKSttiLS PLH08 PLH08

FC42 BTM&SHlU# PLB30 PLB30

FC51 PLD02 PLD02

FC71 PLFG(ESAXS) PLFG(E*4AXi@)

FC75 Elisas# PLA02 PLA02

FC83 NolS/SXA-A?±X# PLK03 PLK03

FC84 No 2 S/SXA-A?±A« PLL03 PLL03

FC85 No 3 S/SXA-A&A# PLH03 PLH03

FC86 ^PA7y-A^A@ PLB32 PLB32

FI 14 7i/7 7 ax# V12 PLC66

FI21 ^7^'7#@ V13 PLW08

FI30 vi3 m*.9<t« V13 PLW17

FI41 ^—7^—7 7'yyil Cll Cll

piSHSTMOmBitPin PLSHSTM(jH#M)0

FI81 BXA-AS) BXA-AB)

LC12 v l l (Xv;i/X-) #B Vll Vll

LC15 V 1 2 (7" 1/77) V12 V12

LC29 V 1 V13 V13

LC30 V 1 3J#7k?61 V13 V13

LC33 C 1 2 (No 1 S/S) *B C12 C12

LC35 C 1 3 (No 2 S/S) SB C13 C13

LC39 C 1 4 (No 3 S/S) ?«B C14 C14

LC42 C 1 1 (ifffgig) b AS® Cll Cll

PC12 V 1 1 (rVl1/X-) E* Vll Vll
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PC27 C 1 1 tgJSEA Cll PLW01

PC75 Hll Hll

PDI12 PLC17 PLC17

PDI41 cii#m#m©#E 
p i i a, b, c, ma^tssBE

Cll Cll

Pill ti PLC12 PLC12

P114 V 1 2 (717?) tgTIEA
P 1 2 A, B, C, EP-nSoBE

V12 PLC66

PI 15 A
HI 1 3>^7'>3 XBPJSSftE

PLC39 PLC39

P117 tl
HI 1 >ttiP@?fiE

Hll Hll

P118 tl
hi 13>^»->3>mn)i?6E

Hll Hll

P119 ti
HI 1 Z3>^'>3 >ttiPJi?6E

Hll Hll

PI20 t Hll Hll

PI25 C 1 1 ^©31 D A
V 1 3 ( 0 71 -y 7 7. Y11) E

PLC65 PLC65

PI26 ti V13 V13

PI42 C 1 ltgj£©EA Cll PLB01

PI51 P 1 1 AffltbPEA PI 1A PLC03

PI52 P11BfflttiPEA pub PLC06

PI53 P11C©fcbPEA P11C PLC10

PI54 P1 2 A©fcbPEA P12A PLC32

PI55 P 1 2 B©itiPEA P12B PLC35

PI56 P1 2 C©tbPEA P12C PLC38

PI57 P 5 6
P 5 1 (WSRt6StitiL*>-r)

P56 PLW16

PI58 mn

P 5 9 (P -7 7"U77-y»X*>
P51 PLW23

PI59 t) mn P41 PLW20

PI60 P 4 2 (No 1 S/R) tibPEA 
P 5 2 (K e r o&SUjU) titiP

P42 PLS02

PI61 )±t P52 PLK06

PI62 P 4 3 (No 2 S/R) til PEA 
P 5 3 (LGOtitSmU) tBPE

P43 PLS07

PI63 A
P 5 4 (HGO&SEU) ttiPE

P53 PLL06

PI64 t P54 PLH06

PI65 P4 4 (No 3 S/R) tbPEA 
P 5 5 A (BTMftSttiV) JKP

P44 PLS12

PI66 EA P55A PLB03

PI67 P 5 5 B (BTMftSttiL) fcbP P55B PLB06
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E*

P 5 5 C (BTMiSStiBV) itiP

PI68 K* P55C PLB09

PI71 PLFGW#^X^) PLFG(mw;m)

PI72 PLFG(#N#;%m) PLFG(#&#;%m)

PLSHSTM(jbaEF^a PLSHSTM(M#mo

PI82 iSSXX-AE*

TC25 jtosrmnetiiBS Hll PLC65

TC28 c i i igris® Cll PLW01

TC75 Aomwwxs® E61 PLA02

Till —A *3 PSilfiSB PLC17 PLC17

TI12 Vll PLC18

TI13 7U75A*)PfiS PLC29 PLC29

TI14 7*V7 7JgJiyXSS V12 PLC66

TI15 yp75’Jggss V12 PLC30

TI16 in^x D PHttSB 

}m#MP7>^7'>3 >EP##S

PLC48 PLC48

TI17 $

6a^*pn>^^->3 >ttspis?fis

Hll PLCH1

TI18 6

Jjnftfc*F7>^7'>3 >titip)i?fis

Hll PLCH2

TI19 b

imit)F3>^7'>3 >ttiP@?fiS

Hll PLCH3

TI20 6 Hll PLCH4

TI21 MtPitiPJiifiSB Hll PLC51

TI22 jm#^Epm*SB Hll PLC55

TI23 MMPttlPJf ®SB Hll PLC60

TI24 MrtiiPimss Hll PLC64

TI26 Nois/Rssmvse PLS02 PLS02

TI27 NolS/RSIDSB PLS05 PLS05

TI29 C 1 1 jgJlx E 4 IffiPSB E41 PLW05

TI30 V 1 3S8 V13 PLW18

TI31 No2S/R8t§mVS6 PLS07 PLS07

TI32 No 2 S/R M >3 SB

Ke ro±#@tg»6©K$mv

PLS10 PLS10

TI33 SB PLK01 PLK01

TI34 Kero> # >7-x©StitiS® 

LGO±#|gJS*6ffliS$til VS

PLK10 PLK10

TI35 fM. PLL01 PLL01

TI36 LGO, ^>7^©mESB PLL09 PLL09

TI37 No3S/Ri£$tiBVS® PLS12 PLS12

TI38 No 3 S/R M $ SB

H G 0iflfgigfr V Oik § E VS

PLS15 PLS15

TI39 ls£ PLH01 PLH01
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TI40 hgo, PLH09 PLH09

TI42 c 1 i mas PLB01 PLB01

TI43 BTM, is® PLB30 PLB30

TI76 Hll PLA01

TI81 <o nsa

PLSHSTM(iPiS*Pi)P

iiXf—AH)

PLSHSTM(%#mP 

^&X:f*—A&Jj<)

TI82 Hll

PLSHSTMCfiPBtPtiP 

#Xf—A#)

VI12 Trv;H'-eE Vll Vll

AI76 iasrstox HCjga Hll Hll

AI77 o 2 mm Hll Hll

AI78 inBFStox coma Hll Hll

WSR IBP

h V-A7E

# PLW23 PLW23

WSR ASTM
7p>X Y Iff
# PLW23 PLW23

WSR RVP
*>X h 
# PLW23 PLW23

KERO IBP
*>x h v-ArE7*-y-Etf 

# PLK09 PLK09

KERO ASTM
*>X h 
# PLK09 PLK09

KERO SMOKE
/TAX h V-A7±73)-+F-E#f 

# PLK09 PLK09

KERO FLASH
tTax P 'j-Art7i+r-M 
# PLK09 PLK09

LGO IBP

*>X P lJ-ATE7*-9'-Etf

e PLL08 PLL08

LOO ASTM
*>X P 'J-i?t7tf-»|i 
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maAsmms&ia z.g-ic^f.
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m 2.8- API a

p i±,
P=Pf • Pu • Pi • Pr
(fcfc'U Pf : Pu : sgast£8t Pi : Pr : ft MS.

{%%T7\ §«0ipP,lit©fi§i;5„)
-cmztis &*(D{mts mint rp7^> Fp7^^-7>j -^wa^h-So

2.8.2.2. f f

m 2.8-5ftm<5"f 5 >^©-H969StP

No. Jggj ! ~~ ' :

(1) HOPE.cps ri.t. pm#i* ©
fStS^Sisc % -5 c t y h 11 ho

5 > ^©S*eflij 6 c nicE -5 o
(2) WpM 'y-b-y©#^tt. WE&Rgf)'Ptt < Us A|
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-A-I

>y-fe—

a. ^"A;l/ —<
b.
c. t'<l'—f>

cEsurtist-r^o
d. |*]$©IM 

:iU
• *®©*©©<7*©IR0.9
• ti u< (i, $k©ZcSS-e©iii!fl

%ffOo
(3) ? >^ciu gfct;

• (c : continue)
• rtf-lhj (S : stop)

• rcf>Bfj (I : interrupt)
• rHBBj (R : restart)

©Stoa©SiRflBrlis Sfl'Jk UTSS,

(4) itatitfBtztttZ
• rpl^lJg^j (SP : synchronous presentation) 

ffltiCcfcD&C&do
(5) y-fe-y-C#S$n^.t*$©l*iSid:, Sfl'Jk

'4&T' n-izZlzts

L-T*gHtcE7r;$ ii-BWi 
bimSkbT&o

!©l*lSlc6S$h,-rv'-6

lifij ®a©mmj

r rbihj ®a©6»

(1) agfgtfejDBS: LTV'3 kStctiL R3iM©7< 'y
-fe-ytisUTt"rgtffj T-5„
(2) ss%a;a)BXyb-iz:©e*EEfiefas)i5euT

o

(!)->X71AffliJ*e,©t*|g(:J;-E.SFiy -y-fe—VZlMm 
tt, seajg/mvvydz-ysswwfcksfctix a 
^^©KSX yfe-y©as6 r^ihj Lx PRSiSmiWV' 

y-tr-yicbObWAtasT^o
r*Rj ma©mai

rssj ma©esi

(1) — hgrM -y-b — i^iS^
:> iaS6si«W y -fe - '>* 6 gtdlt It £ k $ tc It, tES 
cbfflaSS^ y-fe-'>*©ast& r^Bfj Lx KSS®i*W 
^-yi;«5§it«St^o
(i) r^ifj aasnrv^y y-fe-ys r#^j ®g 

STSkglctiix 4>Br-y-fe—5tffl#$jA>£,a 
iRf 6o

rpowMe/Rj ©mm (l) r77> k rvp -Cx
pa#©as»s$>-Biiirt-ttx rimmamj smsutsst-
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2.8.3.*EBE^ES'f >^7x-7.(D=i >-tr7' h^Ex^KDJS^

Tji'f y$> 7 jc—XC03 >-tz 7" h : rOperator/Co-operator &W
Tt^-To

2.8.3.1. rOperator/Co-operator tir It j (DtSfiji
*t6-ft7"7> hCisttSbi—vW 731—xE8t©S*ny-bT"h-e

rOperator/Co-operator -t-rVtj ©iik&y. |:t/pt,

Operator Co-operator
HOPE cps

M 2.8*2 rOperator/Co-operator (D4 /—



Operator Co-operator
HOPE cps

HI 2.8-2®f^®H&ffc®H&B^ rOperator/Co-operator ^-r) 1/j ®#^^-^®# 
2.8-6^/^f o

2.8-6 roperator/Co-operator •EtOI/j ©$tj$ct.E (DffltA

INo.
Operator /
Co-operator EtOV

A T & 6
Co-operator

Operator 5 N
c T # c & o E

|2 cps t§ ijcps <Etd: collaborative problem Solving (WiMYaiWiM
k) cps#k(±x

HOPE_cps |HOPE_cps k Human-centred Oriented Process
[Environment for collaborative problem solving {WiM
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ITOPA

TOPA-V'M'C0^0@ra7l/^®^ 
-<A< 77^^^ T, o. p, A,
V k(±, ;

t : mmffl&m-txcDZj b;i
O : 3 > -
P : ?#j - ^7^A##Z)#Wm&
A: T7 —7-fe — V<D^kmi&Wk
v:

&#C, utif)0i^ii^l^l:l^t)tTv FSE

^“-?>o
W&<bi-5^x> b mT0#^^J:-^x>b^ -r>^7x-7m, tb-

Co-operator il'OT'l) D n i£A©
i^Aib - ^,0

DC
Co-operator hoT'fe D n i£A©

IA 'i 'y *? y x—7 • %.—S/ x. > b o

-f>^7x—7-^:—^x>b(±, j7T®3o(:^#^
tl-& o

• A^tTH >77x—7 (IA1)

>^7x-X (IA2)
* 77>b'i>7^Ak(Z)^>^7x —7 

(IA3)
Co-operator t) -> i^A©

7 O:—60
SIA >^7x—7o

Co-operator &Mfi%~tZMMOV' t'^'V#) D » i^A®

os bD^;- -
Co-operator toT'l) D n i^A©
X-3S .

10 VPA ^7"7>b -3i-^x>bo
Co-operator h’O'CrS) D > 3££A©
mm - ^ 60
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2.8.3.2. rOperator/Co-operatorIrirUU j ©SAi:fe-5
2.8.3.2.1.
(i)

^5)*irLfclSWilgfc^©M^^siS5>*>fc b<fc9 tt 5rro-3-x.n
bTs

*©®g&,
• rA^^9V^H3@kLTmmbt:^3^j
• r if 5 -fiWZfflz.0 tt5*>j
• rf 5^PJ

&i:'£EBiJUTI3iziiU^A>-fb1"5r:7"n-A"C'$>3 =

• • SS, (representing)
• 7*7 —>^y (planning)
• (executing)
- t — ^ ') > y (monitoring)

© 4 LfeAn -feA t LZfrtif-T? # So
thWM^&ZcDBmz <

• 'n%,(D'^%n!/Zfflt 2>%aM
■ t*© £oiz$mtz framm

Kz&mwtZo
f©#mi;mm©i##73i)f©#wca6f^ mxf s%m©#t:tM 

®t5o

(2) fg@m%©#%m©iEm^
«SCSDr, b

XrA^fflftffl'^-;tffl#iJfflnJf6t4CJfoDTs 7"5>*^tf^JlS6x tSt 
(± S IS $ x. i) #6#i ic ^fb £ -tt 5 o

*>b4ab11. ngEPi*#©gi©4’
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jis-rsu V'd-s. V p&ism&t 6z.$n
i&v>„

mtlf, i—9f©fT»S^fflPtgS»^T"(i*<s ZL 
—+f ©SI3 k '> 7 ^ A £: ©toto&joflg <b UTEi-x ftaS^flrfcbt©^ >^7
X—xW^Jg^^tiTOSo

ftts t.—if • fx& • jt0C*-3<#
AftCWix o.-4f#mA-Cimm&mD$m#AeU-'T&<x 

MAfrr&Isl-eBmmZ'ir? t £©#Wfc:fc;fl$fre*3o

2.8.3.2.2. SW&;S»)tfclf £>ig*nt'l' >4> 7 x-7©tgZfFffl 
gWft&7S»C£CmSWfc^ >7 7x-7©*SEftfflfcB|-f S^xbl/fcb

r, LMT©7o©gpg»b»i, Borman © 7
1. i/7:rAfc|6]£pbK H<£"4"-E>
2. bx
3. Tti!$®Sfi:©S0£6oT'>X^A©HiBC|a]M\

^ ©HBffl if A * « f 5 /tr^SHf-f £
4. SEfriT5
5. #fT©M#&77EA©tU@${b&%#f &Akt: AoTag,
6. b^^A©#m&fb&#*RbT. 5
7. fib&©*§$£. &

2.8.3.2.3. Tt-^vx-? H#©l3%a^#BgA
HBffltp(Dtf7i?3i? P@©m%i%#BgA^ bTlix TI3©tiffl*safe(f btx

5o
• HB©4’T-©EbBd'

(p'a^^atHtfflvy h’>7")
• H®©4I'e©4f*‘ D US'

(#f4©fe»fflis< s$©feto©as)
• SfFbIiS

(##g#© bSS\ 7 -f — Frty7fflttl&fr it ®S\ 
tiff 7^ —MA'vf ©8?iR b@S)
•f—©bBS

2.8.3.2.4. %#ft77 > t • ti-7W >£ 71-^©ilffl 
±M©E,%n%#,A&#j@ b, mf x ^*©3 >-tr7" h t bTx AT-Si5

Operator t, ## 7 7 7 A f & & Co-operator b T Prf]!5)W tfc & 43 A 4c
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o rOperator/Co-operator ArTttj 2> z. i:(c Cfco

C©f ^SjW&mTn-bXCjiSbT/liBT/x:/
1/^ KAS%t##0#/&#3C%T 7"DtXI@#k UT r H0PE_cpsj / 
BB©^ V UT rT0PA-V >73itj S\ f ib##LT
t' -So

2.8.3.3. t a — T >/ T-f 7 v7.7A#P,§IE7Jl'ihffllllH&
7TXTA#mtTTk©M#&0Aib©#Aj: !)> to

2.8-7t/-f0

2.8-71 i - v T 7 7T r c £V £ Btetb© rn#

HM 'XX-r 
A # BS T2'
;v
[nsf£^J<£>
0^(D 1/ ^ 
;i/]
ilM,
MtiW,
MS#

(surround)

(HM 'y— y)

^XtL

^.y-h L^{smxyy h
CD^EtH
" mam^x&ayx^
At—y x y 7“At—y n
S^K-Xs
/n

# (^^y—y) cD^ssti
#0?"# • mf$#7n)y fni

mMihkmmnvyuty

^#^#^#-0^ L7z#Tn##&
^#LXl^o

(r TOPA-V^d'y^^ j kie/L
XL^o)

(affect)

(^-^y-y) ®gmm&
XDtX&^#f6o

(^-^y-y) a,
HM PHM '>X

rcoy •
y-y a Lxm#LxBmm&& 
#oC^:o vy-f yy
7i“X®S^3 y-trXh^ 

•" Operator/Co-operator tfr 
;i/ j bnf/uXt^o

[##]

(1) gE^m^e^y^-^y h 
&##x, -fyyxo:—x^:—y 
o:y hcony^—^y ox
mtc\z iai x

171 —



lx,
7 MfeU
(tf^U — 7) 0ft9!i$l#t0'M

elutes pt^ ±@@#7#
m#&y^7< v7&m&2

TV^o

(C0 HM CDl^tf^ftfcT0D-fe 
r HOPE_cps j anf/vT

V^^)o)

iti^#Afb^#03 >#t—7 > h

:nil 31^e0#bs^^->01I© 
#TkL rtfV)/#mj0#^$8^ 
f £ hy@xt>il^)o

(2) PHM \Zt-DT<Dm‘&(Dm 
kLT(^, VPA0 410
g^/J^ — 7 7 b J ^|@^lb'2)
t^Z. t)tl%o
cntdc r^xMjTi^r^j 

3o07D'>‘x^ hftttMttZ 

#j /b5titir§r, f 0$m HM0

t>fl%o

2.8.4.^®@E^E^>X7LAS%CD/c(fca)*”^ K7 7 >
*$7: tic D rOperator/

Co-operator 77Vl/_K rH0PE_cpsj N rT0PA-V ^##ib L\ ##:
%(c-r > 7° V 7 > b f ^ ^ ^ (c^# 2: % & o

(1) &*n > t y b -
(2) y ^ v
(3) y ^

2.8.4.1. ci >-fc 7 h • S^ExltJsit
m$3 y b - &$#m#itz: uy a ^ ^

d) %#ftyy >
^>^7]:—y#at(D3>tyb"ty;p^UT(j:\ Ay&^»
Operator Co-Operator

& rOperator/Co-operator 77V1/J
o

( 2 ) ±|B Operator t Co-operator ^'tSIll LTinjM^S^LTl'i <

£tlfz, 7° o 17 & tt# y ^ bM# & H0PE_cps (Human-centred
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Oriented Process Environment for collaborative problem 
solving)
S(c(is ABS©Etoi51i&##tc bt^izftmh 
tz H0PE_cps

(3) pn1E^7'D-bX(i«T©fflI§T*S$d:m>X^-y 7"*)©^S

1. E$ilK=P
2.
3.
4. ijtotmiliS

5.
6.
7.
8.
9.
lo.iijsiisa^

. ll.SSU-tz-y biiSl

—LTx
a. SAS (Static Allocation System) : #ip/ X"^ — >6X4’^-f 'y^lCHI

s6oiciBEur#si-5*$t<, (c(D#e*xo#

b. DAS (Dynamic Allocation System) : \‘5” — >6 y'f t5y7

Stogie. yX^AfflijtfiitRfgiSt
•5#$iiifflS:E5cbb<r-S5«)

SStKT'SScfcdbfflSUrfcXo

**6<)4'S^;ikUrtt. Mxtib KOTTlB©<tdlcS
iKKiStf-e s-B.<taicurfc'<„

g® (y/%^A##) 
0$/\"5,-> 1

i-®
(5) ±IB >y ^ICS**iF-ri.*it DAS 0Ptot LTs CCT*

topa-v

TOPA-V^-f >*ablix*eB7L'-f xyU'fro^'f ^-5 'y B7 4'l5''f U >
T, 0. P. A. V tits &/? :

T: P-1ggJ#8i!71C]'t:7.©5--f bibroSSHWi 
0: 7h^D-'>3 > ■ #*####©###%

#
#
fe
et
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P : ?)@l ■ yZfi#l®*5S«
A: 77-A^'yt- v©ES9itii 
V: 63B^5 > h©E5to$

6EUs z.fte.roESvitiifcE-BfitjidflSfo-ti'T, I=!a<8;*ro£:6b©y44-
5 v-p^ya-hxmtMt LzlimtZc

(6) y-ffSvf ICjBSE^-f SS-St: LTST0PA-V^4 C
twti, Tt-^u-yictorttttTroy u v htffc£<,

• ^u-y icfc^rtt, u-a > ■ «E**1S$gcoESpiyi

ro$ib A<mai#%© yn-bx ©its icffoTgfl-icmLfcyxx 
©B»tLr$stiru5tSixs#, iiHSlBfil;*©Sin]
IC)±S6*4'-t5 ZttfT’ZZc

• mmm&m&fbi: «toT, Ha®;* k: is o- £ -> x y a ©;#$ 6 s:£

• **©«$6f9BfS;*©Xn-trXl:i6Dr, *W • I*lt«53 
t^r-Si.0

(7) topa-v ^ai:Ri4-&y 4 u >y#j®©-teffiSfty'C s>y*iJw©-4& 
tin-6, #yWT©4.2SSs 4.3EIC3f1"=

(8) wT©y 4 v >y»»s y 4 s >ysj»©**Kitsiik urx ###%*

xic#mm!t>#6mRi:x -< ju<y g >yu-cm$i-&ca&**m:+m$b

■f&fo'fes ^-^u-y$#%(,'j;?fetor^-ti-flCs 
5 31 S#*ISIttlH-11 3 o

2.8.4.2. y4 u >yeij9fl®-6WBe+
y 4 V >y$iJ®©^69M+&2.8.2.1C^T=

2.8.4.3. y45>yeij9P®-ewis+
y4 < >y$#©-#8gm$t&2.8.2.2K^f.
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3. BSHEb

3.1.

* 7"d i/X5"A fcW2S 6
^•T-afe Dx glSli0J1l3^^ri/''*V'o L^L, 11 ¥®E^$©*

#-e$f\ m&ihmmi>*.$<$it>nz>ztk
NTT-AT ©^#©

i>ts I H tt45, Si9J©BS£±lsl3!i!%

V >y$#7M&%#*Lx cft$38SI1"3 
cc-e^%L/:^#l±c^m-C(c%w*®?a5 Dx 

!**•?$>-E>= VaT@^%6fx
(c*u-cA##-c#5

175 —



3.2. -i >^7i-Xi-vx> h(Z)ffi%

3.2.1. B#©mmi:¥©#B

— ¥x> bify^y hffl^ttSr^SUooZteflb<£>Mt£%Mfo&zblz£ t), 
fflSiJ©7¥> »®^3Ste*s'ets<t^
tt5j $mt*-3<77> bE#kU7C¥m¥t%
u#rbu¥&&#^#bx Z<Z>%$m%AmtZ> bi^o*6mr 3; 
oTS$95Cil?l^hfe» xl—tfifffitcB5>til>3;-5tx $¥7&l±t¥^¥t
%n#r#r%7"7> hE#^&l!&Dx ^r5$ig#T'l3:3I£ti¥7.A-H> 
X^AfflziAC^f&L-O'-Sfc'W-Cs *^S©^fflfb^©*9f$^,6v>= ¥t,¥ 
6 c©j;9 %##? w# tsm t wx m*#@#^mAtmm©7-
5> hZE$fl'>XAA&S$gLSIffl'ftiUTSfcl$EAs$>i3s *@1t©7?> 
b5S$.s3dltlg3; U'g1f£»WLT^fe<rfc#W5,ti5o 

bfpbx Hfflt4©E^*6(i$fc'^<©6igi1'^Si$@As^^h.rV'5o ¥ 
gS8 4#x 9 ¥l^#%©f ^@7? > h &##k b6#%t¥biTx Zfri&itl 
a ^ > bcommMy-^^MMt vfcMtfrcin'T 7 7 7mm©nm#m#-e

¥fi$, 10 iFSm©B767¥ > h %imt bfcSf^m
A < x ly —7 >7 7 x-^x-7x> h*>' r/
7> h©##&m#b-3om$sma©ms&m^5cac3:ipj t-7> hE#z 
# ¥161»§^ c k^-t-§tztf, j -i ymmt,zttLriztmt&&m
ff%<s ffl,m±'ttt>ftti.ly‘-?tza Tgffl-fbfflfctoCfcb 7 7X^^tf5l7-7> h
¥■- 9 & «v vr m att & n mt z & § tf & z> o
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5#T"7> # S¥^T©^#K*mf % c a
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SIS© 7 #©¥-^-e+^#A%Em^¥$ 5 k 
v^m:iaifctti%u. '>5xL/-765¥^.6nfckS, #m¥^##rbU 
^'t£H@jisnbfei§^tx mirn¥y<##TbuE#¥-^&#s©m#a ur 
mfmmegcMmfctttBjtgtstitis*5, tztzuy<x 
#©7"?> htjsViTx *¥&¥E#!f < 7)^#ai bt
t§, ¥©3:7%¥-7&¥cm-CE#$5ai:f¥(f3:U©fPx ¥ti£JMi© 
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B5EE5*8$:

£7t1-57^«C4oV'-<7 79 7 hMs*'b*D^T<x EM79 7I' 
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iE#IUfcE$!79 7 h©o.—tffiJ-e©fM 
;V&L i nux^-37SM5 p;P9iT 

ib&m©Tt,\#x 5*79 7 H:pg6fx i7ftSII75>(«tbbT 
V><„
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3.4.

tbTRmtsi't>??*-3.mm*mmct*Bmizffi3iwim%:'n-ofzo nm.
p-?S#T°77 HcOlj-7'a hP'f 7':>;x AASHEb/tElA 

7Di?i^^ #A#/P6(±s d'J?>^lkt$C"7V'rSV'Fffi&Tfl
V>rv>5o U/pU 7"C P^4"7-CI±»t\#A7AA-e©$W&i@^b/:#A

3.4.1./t7:f-7>7.©%#
lifts afB7'P h7;i/tLT TCP/IP ffl^^fijfflbt^5fe»s ^E©ft7‘'> 

7rAC-#8ija#(zL-jri'X P )-C*I&#g"%&#fs # 
Clg$££*l5ft777rAS^ < &■£ iA SSffltgiJD^aiillJlSfflAtxSfo 
DS©P=1S/P'48ft?"5o

AUMt-o^TIis TCP/IP ©ttb D K|g]#(Tti/A^f 7. Plata 7"n Pn;v 
^affl-rniin^nj^/r^'s im $7 P9-7#m»k&n9bf##ag(:$i 
fflijfpatsrn pn^tt, ###&&:!L&wuop/ip la>&
va TCP/IP kl@I#©@#%&mEf 6T;t/Ajr-v7 PatH7"P Pn;t£jiffl-r 
5fcto(c(±, 4-Es kigtoft5o

Sfcs A7AAM##©##%|o]±i's S*fb^x©/to»k'^ataLTs ®
mmmm# k ft 7* a 7 a a saig-r 5 6A®4mmma#(: javas 43 £ vf jini 
&ambfco l/pu socketa@%k tetter 1 *f 1 a#e©a#m@^A# 
<s BPmsgttAbRtobftS J;d&77AA-\©ji6fflC:*fLTs # 3.4-l©A 
-* /p'^-ra d ^ffl±©iSM/p'S) 5o

# 3.4-ltWPSJi6S$

Di rec tDemand I z <£•!>£ 7. fr Demand I z X }§|| ft Broadcasts
(■t^vXx A$f)2 0.41 1.77 0.87

3 1.77 1.11
4 1.75 1.30
5 1.75 1.51
6 1.75 1.75
7 1.76 1.94
8 1.75 2.16
9 1.76 2.35

10 1.79 2.58

:pci(mmmaft-A)s pc2(ts3i4M7 7k7> p) 
PCI: Pentium II 266MHzs Windows NT
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PC2: Pentium III 600MHZx Windows 2000 
atSJrtS :
DirectDemand C £ 9 X. 9 Wti
PC2 ±T* 2 tt 7"'>XA (X ^ifcgTCx $ X i>1£M

jtifi DirectDemand UTA'S) ReceiveResult ^"P©B#Rg&at@i

Demand t <fc 5 # X £
PC2 ±T? 2~10 L l~9)&3lfT

Lx *? X. ^ticIlTU*5 Demand &%frLT#"L ReceiveResult 
$n--aij(^x^3L-i;x> h®a$ff7x 
ma&at#i)

Broadcast fc <fc 5 ^ X >7 —^il&l
PC2 ±f 2—10 tt7 1, l~9)£^ff

Lx ^ Broadcast &%tir Lx § # i> Announce ic J; 5 ^ X 5?ilftl&
S5t i> £ t? CD US m £ at*1J (±it 7* L X 7- A C *f t & - git W71- 5 £ T? ffl
Rim&at#l)

JavaxiJ.tU'Jini ®±©t$#j-eS D x ^<9B5(S* lEB$ti5
f D -r5<t9 So -^x
ts*to»H9iShiiax»VX*'x ±#7o/7'7A#-e4-i-vi>x###&^ 
Lx m^©ir-x(:"3L-CB&#m&k5kW-3^*@S6#t 6t%5^x HSC 

1 5 o

3.4.2.S$t4®(5]±

h7*-^tbrmmmu mamm&eo-rw^. ^#L
fe:S'8t6C'3t'|T (ix 1/ L"C W 3 AL 6 *0
StB&BiSfcktt^BJIET-afet)x 5c

3.4.3. 5 HJWx7©@f#
a-@k^#@aa#-ciix &ttys/x.^Aia#©m#y fi/x^>xxx—

xt±Sx kLx zBJtttz
;«x 45^©t6ffl AX^ ACtoS-8-fX Mffltt£t>ofe^tmiS77'V p7 
t-Atbt»lfe. ISJtoggfg-eiix 
i^ciabx
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ISSiflB 9 jiMr c k ^'T- # fe fe #\ *2>
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3.5.3.b □ ■ fFfiffi
yF¥tc§|#ESx ¥> hDS;-(:##LTV'65#m#7'7>
—T'^gtoTV'So —iitb SEU

hr-it, AD^, bbse-b
l±m$sM(:kc-cmS%##?$)&. ¥> h dy—©SEtiu |g*©¥fi6kS 
#©#2mm#&#oCkK&5Ab BB#©#^ D ##&##¥ 5 Zo##b 
fc„ cffl^Ss HeiM®6tlU HS?i*aat§§©ti:B&if VR tm®X<k t) BJ3®

3.5.4.VRm¥-(>©4%# • I¥<1
#¥tcg|@#$, VR ©l*jS©7ti3l&at-ofco E?6s #a©BB#E— h©##

haiJ-tcDMMr-MiZiSpJi&t'vmm&J:1)
ffffl, BMtfc&ofeo

ias, E*x E»&k-©Zfc¥-^©E#lE»i:-7' hVH x bfcAb BitiJS 
SS^©y>¥- h t, D 
afeSo -& g t$ (± '> & b io ® jo ii 5,,

3.5.5. jSIziffl-i >^7i-Xi-yi> S fflE— £©4%# • affffi
b fc IIS b B V ¥ £ b 5 ^ V - B? "m E U WR?-* Silt* bfco * 

l£$EKJ:5SS«tot?©Slfg©E§^f6l!.6b&ff ofco j:
T?S-zi>aS»•£!§¥:©6©A5$> Ds %#&:%%9 &k\ 
¥^--->ySjf-ofeo PSWJB-^fci 7 @©g»©m#©;^->-C¥i
yB7 ltv>5o 3 om@a-c&5K $,a@a©n#mmi±¥

3-Kg **$>5= ^HKia^AE^ffl^lt^^orix'S^ ##%(cl±+E7!a5
6. fefe’U ¥> h oi;-5g##Rg##a»##»©?, ¥> bny-© 
l§xfM#lfl§£?SE bfe vXf Atttiifs Sffl¥'j£< & 5 fcJgjoftSo

3.5.6. *®@©I§1+ ■ FFffi
B^b —^pSiltffl^HffifflUIStj3bTs (g'Skf 

•C15J;-5x E^b—^©fr##a:Cou-c©## j:^#%##(c-3WC©# 
#&m#b6. c©bXBA?kL

M#© DCS 5<g'#A*&0f-o-C$,6.
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3.6.tp^> h Diy-royf^

3.6.1.J5£:tfj©5B

• h*> hD'>'-h7'-7> h*> hD^-tSo^MT-
7 y h 1b, ■?■ —1/ x y b i/XrASSII##

• X~y bny—SfiJfflbfeX v-b—ySm%yx%-A&|#@f &ck
• x-y aca

7?$) o fc0
Jjl'Ts bl±©3o(±B#&#eKb6k@A5o ^P§, #&##* 

©!^'>X^At;::fcV'T, t>l'D^-t-^-AsM7'7>
-y^y btc##b?j3D, fnciot4i-yi> h^sr^y htcgg 
f %ck^qI#k%-7-CW&. Sic, Sipto»ffl
Igife^-y h ny—9"—*5D, i-^i> bP^ffl^IitiXA- 
X iciifit" a##B2irCiy 5.

$fc, x-y hpy-sffliyfcx y-b-y^sgyx^A*,
•feny^x Hc^SUT$lkicjH6S5.^116^bjiASiL, SB%f &X y-b 
— y(±M^b6A9o©yS 'J^Cd3y>TM-eS>5Ai:ASit!S^jxfc„ *y 
bny-SS$$8*§ii%E^Sl*J-ey;HcaS;*ftg!l*&a/uT-vx 3 £(:)--?& 
<, B55#MSic#mi:MTV\t^w6Km%A*-e& 9, fiMJbTiySfcB

±lB3-oj-y^©gtihbrg8%yx^A©5; hw^^r-fb^So cn** 
y b n y-1 MM19) Hi |g t £ V vX tt (3) ffl IS® © 'A fife £ £ o T S & jifft £ 
iiTiySo b6>U X yb-ySgg'yx^AtMbTii^WX^ yrt>XC 
fctgBfg# y ^;i/©toi$6$S5l<^iLs i> k jl—9-* *$$}© T-x-fy^syx-eS' 
S^TicliS-oTU^vy

cnbffl^H-eS)5^, ^fiSobfect©SHtbTW#^&#)©5mm&6 
SlIK—X k*y b ny—icHbriiSS^^^^f^oT^D,
ft^nti'fecb, my brtT'fflt&HSfr'XA—xiefffotifcc: ttf.if.if
%x.<bti&o X yfe—ySfiSctest's5. F;©9iT'fb^-hfr'e&jtPofe^ii,
X y-b —ySBg©*t:63y^arX hicfa!<#bTSIg&StRf';E.$^>(cyi|7 — 
&#[#b, ©ti©&3K#&i%t:li#ti%uc^(cf%bloX
dy 1 x bA*-c©Amt:%y) <@&Iit*fel..
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3.6.2.b

Us 6fflV'fctoi$®@'>:X71A©H%T:6!6i;bLfctr aS£k ##-
C^^.64" >Aj7 KiAtv^ hny—
TttV■>fc£\ ##%ftG##J^##K^ft^-3ft#6l?$)6o 

Sfcs ###(:*LT6±#MA0^fBCtVTlicm j;9 h
D^-&mfm%LTs f j%t:*^UT^X^A^fg&j3Cft9 
^^•rn«ff -5 t Z 3fct*# V'o
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btl9::£ bAdlBtib (i) <
m*rnm©^. (ii)iSM^^(Hi)
i»7Dhi'77y^TAfflH^ 43J:^ (iv) ^ ^Wxrtbtfflii-E
<fc -3 feo

*¥S©E^7;'tt, JIB (i) CcWT&#m-B#Wi?-©m^(C7'7>
h«S^SBrS$fcSD7cmffl$^k®IB§S7fx©y]DIIB 
(ii) KtbTtiu ^SiSfElf ffi ^i£SIH%b.Ac =
iiAc. x—ff+t-f K^6©#u#g(: j: 1. ;E7;K:i^<ifHHft;£g|5£

Lfc7tSS^fg#©E D
a^a&nigbfco cne>®s ■9-y'>75iA©ii#e&$§$xr,jib (m)©
##7D h 3M 7":>7.x A^iHgf SC&A: D. >^7x-742
offl^i(x-i;i> t'C7>#jbfeo n^afts. 7%*####
m. fttstiffd(siad
7§@f$flqa65l'lifti-7i> h A^6©#JRC j; t)S4it5777SS3 
(SIA2) Tr$>5 = JIB (i) ApS (iii) lAO^Tti;. ^%©a+H

ti±©5ff^n%^ex.fe, ciitts JiB (iv) ©mm©-g;&7k#mhf sc 
t(-1+11^2 b Acrt|sW2s«H©B55*m©#7b»St&*fc 
it). 7-^b HcgB-rstSEAP'+fl-KilttlSiiAc^k^S^SBT-SSo $
Ac. gUdn P3'j'7’>7xA©|lgfgt;:43t'TI;iu 4AME'>7xA-b'^^b

=S-5ff 7?#M "5 !@% b > 7 x A ©E-o-tc 43 (A S ESAP'X A — X tc vi

bApb%A*6. JIB (iv) tcoiATtib Xx> Ptx7P##7-7l/©##IA 
SISXSAcAb HPT © Java S(C(AM6%
*>ofc„ Cilfcb 7P7x? h©^B#mK43WTI± HPT & Smalltalk-80 X 

Java HPT © Java JK^fiSCo
lATfcb Xu^m^ hETiSl^blptl^SIKbAcV',

7*7 > pm#e©j;7%ieim$mR(:43(A&Afm©m%#*©#mi4:. #% 
(:aBb^>XX7l/©^l:##f S#B#^X&SkSk4tSo #*#^-4 > 
i>7i-7it mm©#A (ati. #m. #m. @w Ap6©##&#A%c 
HtfifSActo. 3^APApO&JA^g,caAJ-?#3. C©AX.

>37 7 X—7(i. RIS%6$#©$,S#a^©A4#&^@f S"7>
v^w >37731—x©n%^.sffl7?s So 

m$ER^77> P©##ne(:7m-fS#A(:m#*l(:^gk»S+e#W:. * 
JSl«ff©l?ffi^JiCHtStt$S-eafeSo >37731-77-0 X
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HE(±Z$e"7-a.y;vfci¥ifflK8BKfid:iirv>5CD6sa0iJT*$)5o $oT. #n$#
ifs'i yf>?3L—7,
afeSo @$EV=j-r;K±3£^€^fb^ti5<tIisitafe21cD-c\ >^7
x-xt©^i±g§-e^5.
5###77> h?l±x $Iia^<b^<fcgStHic <k t> ZlisfefW Uf btf^H

SiiSo *^@©rL—ypffi-e*. v by^>ne»^©
#^SB5©^SSS^x©*fS©REf#A5^*ofc0 ^^x-xt'd

^i/X^Atr-iis SliSfWEE^iiSck^TMtitJtUTiA&iAo Z 
bTfeb #IA ^S®Hfil$©/:to©9]i$&i6®f'SCkic 

■fc DMJi6T-#5fc^^T^5o
Sti©5®tlfbAs3fitfC'O^Ts AHEIk##^©|gtz:M:f W >^7x-X

56%KKs EifflSiaSBflSK UT5V'©-f
>;S'7i'y3>^g53fc/(M'St'#)5« ^SB&IM'fb bfciSSS^©*
?iti, # s.

&jb\ ®:F*llfS5ff^«lllh#|Bir-S(om^i' >^7i-X©
th7*'>X^A®a*,x *m#ff##©#ai, FfiSS,
> HcZffl-rsciiSatiSibT^So
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3.8. '> X xAtlllCD/c<S&CD 4 K^'T

r*HBEi!rS^x^A#Sg©fctoffl**4 F7^>Mj ©gill, e@ 
s/j-% 
AmBm@7;V3 VXA&#mf 5h#Kx b?
-i >£#jE$U 9rtt-ft7-7> I'fflta-TW >^7x-Xffl^rAll0 
t&EfCjgf'SC k"C$>ofc0

*^l±WT0igg&^#f M#;fl<](c7x—X3'>^5LAtcj3lt

(1) X5> hE#iKj3»-l.#aSSi>XU*©SIS-^/r

i^ci, ±mim%A#7P^*->£##?• tmta ^ t sfe„
(2) —>©D'7 7 ^7©flg$;

V W-, —®69'>X U ^"jb'ckVXX U XJiWcDWSlCiitf UTibfEf"

sfco > y $#4 v >x$m©-m
%m$+k, x^.iz-^KjSTfx-rs^i'5yvmwo-f&mmzMfctzct
tfr-gtzo
(3) ^BilMS'f>;5'7i-X®3>-b7F;eTJl/fflSJ

>$y I-Xffln >-trX b ^F;vk It
rOperator/Co-operator irirVl'j L\ to.—?>7r^ TSf^ECJj'f 5
n^-bxb^^vh-rsck^r-sfcc
(4) ^HBE^^^x^vUS^mfeto©*"^ b ? 4
a±CD (1) ~ (3) %tiy£tibT, 1H Y^-iyb'thZ.bif'Z^tz.

ccxlihfttz r^miB#A#aS/X^A##©6A©^'i' b?4 >j 
h r7 >-Iz 7° h • : Operator/Co-operator tXVl/j 14b U —
'>a> • '>x5iAr-*iiBS£-Sh"r?>sS'©'>x^AEStcj3V'T<£:^h» 

*Xnyx^ b£'t4T-ti:&<, j& < 4I#»
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4.

4.1. ISRA'2000 
:

2000 2nd ISRA International Symposium on Robotics and 
Automation(ISRA’2000) IZ. T V°:7 > h bi —V > y V —

mam#
:

MB :
2000 ^ 11 ft 10 B~12 E 

:
ISRA iiN International Symposium on Robotics and Automation (D

^T2@ET&^)o ISRA(±,
1S:£c 4o <L TF IEEE RAS(Robotics and Automation Society) 6^3:# b tz &

Consejo Del Sistema National De Education Technica (COSNET) 
Direction General De Institutes Technologicos 
Institute Tecnologico De Nuevo Leon
Academia Nacional De Investigation En Robotica (ANIRob)

200#!(-h^^#ADbTW^o

\y%iz l± HJiffiSiJ % ft o X b & b o
Virtual Reality & Agent CD-fey^aXcjobTx 5 {$^(D 

1 {^rb bT rDevelopment of Virtual Plant Agent -An Attempt to 
Represent Process Plant Information Using Virtual Realityj t. ID o 
'i WV3:\ > Ml/jW y $ 7 x—-o/r0

^CO^COSST^SEHISiSh b3\ Fusion of human and machine 
intelligence, T. J. Tan, Washington University, USAX Embedded 
Robotics and MEMS, Suhkan Lee, Samsung Advanced Institute of 
Technology, KOREAN Towards autonomous robots working in daily 
life environment, ifiEEIflf D ^:r 3
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