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PREFACE

Words are labels to represent concepts. For a person who doesn’t know a word, the concept
it represents does not exist. The lack of knowledge of words that may hinder the quality of think-
ing and communication in non-technical situations may simply be a personal matter. However, in
technical fields, there are two important consequences of the above where practitioners and/or re-
searchers are concerned, For example, there are about 9000 technical terms in modeling and simu-
lation (M&.S) which provide very valuable and sometimes vital infrastructure to understand and
offer better solutions in hundreds of application areas and especially in challenging complex prob-
lems. Therefore, it is imperative that professionals know the concepts represented by many
terms,and use them to benefit from the many possibilities offered by modeling and simulation to
develop products and/or services to find solutions to complex problems of scientific, technical,
and social nature, Awareness of the existence of many concepts and hence knowing many techni-
cal terms are indeed vital for scientists and methodologists who are dedicated to advance science,
engineering, technology, and software tools and environments for modeling and simulation,

In 2005, Professor Bohu Li and 1 agreed to prepare a Chinese-English and English-Chinese
Dictionary of Modeling and Simulation Terms. Later, I provided over 9000 English terms that 1
have compiled over many years. Professors Bohu Li and Guanghong Gong provided the leadership
necessary to form the Chinese work group and coordinate the contributions of thirty Chinese in-
dividuals from senior professors to undergraduate students. My Chinese colleagues and future
colleagpes (currently students) deserve acclamation, since they worked and reworked on each
term with great care. We are equally grateful to the contributions of the prestigious institutions
they are associated with.

I hope that my long-term personal efforts as well as the dedicated and meticulous efforts of
the 25 Chinese contributors in preparing this dictionary will have an effect in cultivating and ad-

vancing the already rich Chinese language and culture.

Tuncer Oren, Ph, D.

Professor Emeritus, http; //www. site. uottawa. ca/~oren/

2011-11-21, University of Ottawa, Ottawa, Ontario, Canada
SCS Modeling and Simulation Hall of Fame, Inducted 2011
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Aa

LA security testing
4R security layer
ek RYGL  safety-critical system;

security-critical system
F4HL4  security mechanism
AR security model
FLINIE  security certification
RLRHE  secure system
FZ4etE  safety

ALSP(R A RUTEMBIO Bk ALSP
data

o TR

alpha test

Bb

HAR A tabula rasa understand-
ing

H% white box

FH£5MiR.  white box testing

H4aBEAl  white box model

FI488IUE  white box validation

RRAS  version

WUASER|  versioning

LA RFEAE AR,  semi-code generation
AmtrE Y semi-analytic algorithm
A ZBHIR  semi-empirical model

2 TR R semi-Markov model
2574  hardware-in-the-loop
LY H  hardware-in-the-loop simu-

lation

HpERXF7:  semi-implicit method
Wpa By semi-implicit algorithm
A KB AR semi-implicit trape-

zoidal formula

2 EARE X  semi-formal definition
H1EHKIES semi-formal language

semi-automatic

* B3 RBE

semi-code generation

2B AR semi-automatic code
generation

K AFLIE )] semi-automated forces

#81 help

£ package

£ &K% subsumption relation

f package diagram
F4553F holdout validation
TR 88 BAR
{#5F{i E conservative simulation
< e (] 48 B
agement
(ESSHEE 2738
nization protocol
PR B
R4 report
M H-ErFEN  Bayesian rule
N -HrEER Bayesian model
%1+  back up(w. ) ;backup
£ UyEi A alternative input
Hi&  background
BRI
S TIEZ

retained data

conservative time man-

conservative synchro-

supportability

background knowledge

passive multi-model

B EZ K A passively accepted
input
B EER!  simulated model

BN AISEH  identified structure
BAEA A HEAR  brokered model
AH £y onsite backup

A4K  ontology

A A B

ontological dictionary



ca M- ERERE A ARBS

AWK ontological perspective

AfkRh-4 ontology fusion

AJKFEI  ontological emergence

A4KES  ontology language

A& EHRIES ontological markup lan-
guage

A RS  primitive abstract
AJEEMR primitive concrete
A B
;EJif approximation

FEIMIR  approximation order
BEE  fidelity

BEEZY level of fidelity
BHEEEH fidelity management
BELE M5y PR
tion
BEERE  fidelity modeling
BEM:  verisimilitude

intrinsic model

fidelity and resolu-

W4T comparative analysis
HfgliR#E  proportional error
4SS bit error

AR HE closed form simulation
¥ closed loop

¥ E&S closed loop system
RAERE  closed form model

PER  required

A5 boundary analysis
HIRBAE  bound validation
158558 boundary element method
Y15 4 boundary value

1 HE M, boundary value testing
JR{E RIS boundary value problem
1254k A marginal input
AR  programming technique
B AR AL

assessment of program-

ming technique
RFETE  programming language
%P\ formation
A%
ISR
HiEHILES
G A
i¥ay compiler
TEBEEHE

lation
Ak variable step method
THEERFEE

gration algorithm
TEWARY

tem

editor
code verification
compilable code

compiled model

variable fidelity simu-

variable step inte-
variable parameter sys-

A54Yy  variation
Ay PR
lation
7A5#:  transformation
A5 6 BB
ASLEM]  variable structure
ALEMZH K metamorphic multimo-
del; variable structure multi-model
AL R]  metamorphic model; vari-

variable resolution simu-

translation function

able structure model

ArgE i Her goal with variable struc-

ture
ASE  variate
AS g AF#:  variable transformation

AR variable type
AEAEME  variable validity
AsiF  transition

galinfEIE 2 S
ZIEEER!  variant model

ASKERPL R4 modified Euler inte-

variable time step
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gration method
A RAEA]  mutational model
A S 4+HF  mutation analysis
A BEF  mutation operator
E#X{fE portable simulation
WA N

ergodic behavior

¥HiH  identification
BiHiR#E  identification error

WFREEK  nominal step size
FRFRIEI  nominal emergence
PrFR{H nominal value
LR R
gradient algorithm
rid

scaled conjugate

marking; markup; stamp

WIiCIEB R4 labeled transition sys-
tem
¥ricfH tagged value;token value

WCREHEB RS
tion system
#/~E marked graph
Fri
¥rHE  criterion;standard; standards
P
brifEE

¥R normative; standard

F list

FiAR, expression

Fe3k—3HE  representation consistency
MR
MW surface
REMER
FREBR
2%fF emotional expression

FR4EIR  representation error

FN 0 15

labeled state transi-

flag

standards testing

standard error

tabular model

superficial model

surface model

universality of repre-

RS ARBE .5

sentation

F/AHIME—PM uniqueness of repre-
sentation

FRHEAR representation technology

£F forces

FHK{5HE concurrent simulation

H&{FESF concurrent simulator

J & T concurrent engineering

HEES

Hr ARG

HATA I

IH4TAEFESMT  concurrent process analy-
sis

HATAb PSS parallel processor

FH1TH  parallel

H47{i B parallel simulation

HF{i H48 parallel simulator

HIT E5l1 % parallel simulation
engine

473+ #  parallel computing

FiTaT{k  parallel visualization

TR ESHGRE
event simulation

HITEREHREN L (DEVS)
allel DEVS

HATEBF RGN Y (PDEVS) # A
PDEVS model

HFHE  wave equation

JA¥A43AE  Poisson distribution

HEEEA  Bohm model

concurrent task
concurrent system

concurrent processing

parallel discrete -

par-

18  game

e 4  game security

S game parameter

FZERHE  game-playing strategy
B E  game simulation; gaming sim-
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ulation
G087 postgame analysis
HWZHS{fE game-theoretic simula-
tion
135 game theory
825 H#¥  gaming group
WA E game-like simulation
AN
MR AE R
AAE  invariance
AXTFR{FE  asymmetric simulation
AHI I E AR5y irregular tessellation
A BB R AR
discrete event system model
AFHEED  incompatible interface
ANA[fFER unsimulatable
Aol {5 EREER  nonsimulatable model
ANl FR4E1R  irrecoverable error
AR EMH  unanticipated event
AELE BRI 2 77 (PDE)  dis-
continuous hyperbolic PDE
EH B A
e
AWERKE  uncertainty
T e
A
AN RE PR
tainty
AEEHTE
ATELHER]  incomplete model
RRRELEER  unstable result
Ny ki
AHEHTHEA
AR
A B ER

gaming organization

capture error

untimed

ambiguous input

uncertain

dubious assumption
uncertainty modeling

reasoning under uncer-

unsuitable simulation

unstable model
irrelevant input
incompatibility principle

inconsistent model

incorrect result

ANETHER

AU AR inaccurate model

fi/R{E  Boolean value

iR

#  step

#£K  step size;stepsize

£ K  step size adjustment

BRI E %
algorithm

H K5l step size control

PRERMEL
rithm

#i#  stepping

#i#EB)  step-by-step

#4riR%E  fractional error

oA it
sign

HWaHE¥MH  partial validity

Woa-BEXR
ship

¥R45r{E  partial value

BEBEHEA  deployment model

HERE deployment diagram

Bk beta test;beta testing

B43#E Dbeta distribution

layout

step size controlled

step size control algo-

fractional factorial de-

part-whole relation-

Ce
FJp  acquisition
FAESr4i sampling distribution
KA H RS sampled-data control
system
FAEIRZE  sampling error
KRS sampled-data system

HHIEFH T H  menu-driven tool
B ESLIHESE  parametric experimen-
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T o

tal frame
2%  reference
BHR
ZEPIE  reference data
BEERRGH
%
2% parameter
S8 HHH  parameter identification
BRI %  parameter identifica-

tion methodology

reference model

reference architecture

reference value; referential value

28451+  parameter estimation

SHEHES parameter manager

S84  parameter acceptability

B¥Ak parameterization

ZHALE Y parameterized robust-
ness

ZHAER]  parametric model

SERALEIEHELSE  parameterized exper-
imental frame

S8 AkiR% parametrization error

SHE parameter set

SHHE  parameter calibration

BB 45H)  parameter structure

ZH%E parameter base

SRESPEES  parameter base manager

SHAYE parameter sensitivity

SEAREEF/T  parameter sensitivity
analysis

SRARBERN T L%
sensitivity analysis methodology

ZHEW parameter smoothing

ZHBEYLAS B parametric random vari-

ate

parameter

Z%(F]%! parameter morphism
Z¥[RIF:  parameter error

¥ —E  parameter consistency

SHEAEBYE  parameter validity
S¥{H parameter value

25 A H{f E participatory agent

simulation

Z25R{J& participative simulation
5 2# participative modeling
#5Ki%it participatory design
25 3LE participatory experiment
2 5% participant

SR referent model

2 residual error

HBEHFRE  residual equation

#/E  manipulation; operation; operate
(v.)
BEHE
BVE R
PR RS
EVEPLE  operational view
B B
knowledge
BEE MM operational validity

T measure

& measurement

JE {7 measurement unit

W2 a4 xR ZE
surement

MERMZ bias error of a measure-
ment

MEFA measurement technique

Jil#iR2% measurement error

MWE&HRS instrumentation system

MBS E R AIRE  measuring in-
strument error

ME{E measured value

hands-on simulation
operational risk

operational environment

operative management

absolute error of mea-
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Wik test;testing BREMBEHERRFEMY (DEVS)
Wi T HE  test tool {5 B #% hierarchical DEVS simula-
X%  test management tor
PR ARG 3R] test and evaluation | ZRGEMIGTF{H E 4% hierarchical se-
master plan quential simulator
MK FTEM  test and evaluation; tes- | JZIREGEMIEX,  hierarchical form
ting and evaluation BEIRAER  hierarchical model
WiRFFEAR  testing technique BEWRAEEIZH-4S  hierarchical model com-
i %€ test qualification position
MK EF A test qualification tech- | BRI At St  hierarchical sequential
nique mapping
X PrEr testing phase BXREGOMIEEM hierarchical col-
MR EFE  testing data ored Petri net
MRABIELE S  testing data set AR plug in model
WX IMFT tests execution }&{H interpolation
FHE strategy Hi{Hi%2 interpolation error
FEETHIE  strategy game iR querying model
2 layer 4 H#  difference equation
BWw{5EE|% hierarchical simulation | 224 %l  difference equation model
engine 2Rl difference model

BX4# dimensional analysis

B4 hierarchical decomposition

B EZtEE  hierarchical complexity
measure

BEWALL5E  hierarchical simulation

BEWRALE#AE  hierarchical modeling

BExAk g% hierarchical decision

BYALEEH  hierarchical federation

BEWALE R 45 hierarchical model
structure

24k 84  hierarchical coupling

JBIREE )  hierarchy; hierarchical struc-
ture

B £ hierarchical multi-

model

FeiniliR,  product testing

P L product definition

BB FER  product specification
requirements

P A&EHEA  product specification

M A SR product specification
standard ‘

FEdmFF & product development
FEERESR  product requirements

R E
74 generation

product quality

KIEE{EH M4  long-haul network
WA A4 H  routine knowledge
processing

conventional simulation

TR
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HHEZLE conventional experience

A conventional model

WH LW  conventional experimenta-
tion

HHE A conventional input

ALK

HRMER

WS ODE(ordinary differenti-
al equation)

EMA T BRRE SR M&S)
nary differential equation M&.S

B RETIES B mixed par-

tial and ordinary differential equa-

conventional game

commonsense model

ordi-

tions

W5 B (ODE) K f#2% ODE sol-
ver

EFNES field markup language
linear-system solver

#E W R BT
differential algebraic equation

BEXTHE  hyper game

BREH  hyper federation

#BILAI4r4  hypergeometric distribu-
tion

MSCHT RS faster than real-time sys-
tem

XA L  hypertext supported
documentation

HIE hyperreality

AR BEH S AR
merical differentiation formula

ULE  immersion

X E

R EE

overdetermined

overdetermined

overimplicit nu-

immersive simulation

immersive modeling

MBI M4L immersive visualization
MRid R HEFIES
communication language
MR EES
coordination language
BARERBIES
language
MR iR
A cost
AR
BRI
BT o
BRTESR
REL  effort
W51 A% membership function
2R G R
model
2  degree
TR AL e
R
N
FEH  program management
PS4 program manager
FEF&# program acceptability
RIr kA
PLFERHE  program verification
B &M program reliability
FEIT o] B A

declarative agent
declarative agent
declarative agent
declarative knowledge
cost model
scaled

componential analysis

product evaluation

emerging successor

program transformation
program error

program analysis

program check

program comprehensi-

bility
BHFEE#EM:  program robustness
BT EHEMMIFA  assessment of pro-

gram robustness
B EERMIRZ  program-sensitive er-
ror

FEFIAIE  program certification



