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ABSTRACT

Lately, developing systems fully interoperable with others is considered an essential
element for successful projects, as not only do e-commerce becomes ubiquitous but also
distributed systems’ paradigm spreads. However, since definitions of interoperability vary
by viewpoints, it is still difficult to have the same understanding and evaluation criteria
on interoperability. For instance, various interoperability parties in military use different
definitions of interoperability, and its T&E is not conducted according to the definition,
but only to levels of information exchange. In this paper, we proposed a new definition
of interoperability as follows. First of all, we collected existing and various interoper—
ability definitions, extracting key components in each of them. Second, we statistically
analyzed those components and applied the association rules discovery in data mining.
We compared existing interoperability definitions to ours. From this research, we found
associations among the components from various definitions applying market-basket
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analysis, redefining interoperability. Key findings of this research can contribute to a
Interoperability Components

unified viewpoint on the definition, level, and evaluation items of interoperability.
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The ability of systems,
units, or forces to provide
services to and accept
senvices from other
systems, units, or forces
and to use the services so
exchanged to enable them

to operate effectively
together
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4. Ad A3

4.1 Hlo[E{ otold

= 2467401, W ARE-H
TARLE 190tk e A esE
ANAP), ZeANA ] AL (A), L2l P9

o RAANO) TFOE EHAGOM, 2
aEEE A9 NES FALAE <HE 4>
ek

o7l A & e Hpek 2ol 4
4 AeJelA 71 wol vEhde %“3171121
= SystemsZ 6371 A oJoll A 253] Al&-T] o]
°F 40%9] A efoll A ARE-E L STt vhEol
Communicating entities®} Components® 2z}
7} 5314 YEhar it Fhof A o] S9i(A)
HiE X5 ¥ To exchange’} 203 = 7
A A ele] 32%00 4 AHEE AL 9lew, To use
2 To operate”} Z+7} 103]4 ARE-5] a1 Qi)
g gl qdviA0) 84 NEE
Information®| 183] 2 29%2] g 2]o| 4] A&

1 Q3 Data’} 113] Services”} 103]# A}

mebq vz 9
2 e F

A} I g2 Wizt A = Communica-
ting entities®} Components”}, 7|4+ For-
ces(ir), Units(F-)e] FHANA=Z Q%31
RS & g Ak B9 AAHAA = To ex-
change™ FYs}, RIzteA = A9 JY
< 7z38k= To communicate$t To work to-
gether7} A5&84 A= 875, =%
M= ARESIAY &8 e A dERY
= ¥l To operate} To use’} & A&
w3 ok i NA F- A ol A Servi-
Z3le= A 9o+ Data®} Informa-
wojol & AR AAHT]

cesE Y=

tiono] Ao &

(E 4) &% gl FHA

27 A (P) x| FsiAe] F9A) He 91e] AO) E=
Systems 25 To exchange 20 Information 18
Communicating entities 5 To use 10 Data 11
Components 5 To operate 10 Services 10
Forces 4 To communicate 8 Materiel 2
Units(military) 4 To work together 7 Task 2
Application software 4 To share 5
Network 4 To interact 4
Product 3 To provide 4
User 2 To accept 3




HAFE o] 83 FE8A Fold a5l

(E b) 2ojy LM BT <E oA Fwe AHAE FAE AL W
w7} e e Wl 7v3} SuF Joko A FUSHA AMEEE A
Systems 13 | Systems 12 LAE e
S;mr:sunicating 3 | Porces 4 <E 6>e A ,] A A}LE FAHLAE
— FANAP), oA BA(A) 12]a &
Components 3 | Units(military) | 4 . y ]
° A % = Il %
Network 3 Communicating 9 flel qAA0) 1EEE ;L‘roh—, A A
20l entities AoE Fgtslo] FAPSE Ay Wiz @ 24k
VE Products 3 | Components 2 uo]: X%,Joﬂ/q,,] TAes F ];\1 /\]_% H)
(P) | Application 2 | Application 2 A39] 397142 UER Aolth ul7k Hofo
Organization 2 | Program 2
: Al FATNA(P) o] A 8ATE 57EAIQ A
Operating systems | 2 | Users 2
Elements 2 Systems< A|€]3t 47px] 9] WIEH7) BT
Units(systems) 2 71'7] ] -] ‘—4'
Human 2 E6>oA EHES S BE Eof 3
To exchange 8 | To exchange 12 :’m—oﬂfﬂ Z]}\]'f] W = %%13]_1—4_35 zio]q_
T icat 7 | T 6 - -
0 communicate 0 operate oy z]./wﬁ 13}e] FAH L AE FE6HA
To work together | 6 |To use 5 ol = 171 o
2 o E3 w7 oo M =
8] | To use 5 | To provide 4 Fols molat girk. 53] Wk Fopel
(A) | To operate 4 | To accept 3 FAL EopellA ALl AERHIL A
To share 4 | To cooperate 2 S e F 95]\5’—, I okl A= H(Forces)
To interact 4 | To interchange | 2 I B (Units) %24 7Fe] 24 == $8(To
To interoperate 2 operate) ZHMA Fo&-&Ado] ZFxE I 9l
Information 7 | Information 11
-~ $2 o & gtk
oA Data 5 | Services 9
WA Data 6 419 5@_ o‘j—‘l/%] ‘ﬁL-i—]
© Materiel 2
Tasks Z <H 6>9] Ho] P s A e 7
(Z 6) &% 39 vl e
T2 o 71 A (P) 7N A e FL1(A) 99 did7)AI(0)
Systems To exchange Information
3 Communicating entities To use Data
Components To operate Services
Systems To exchange Information
Hl7h Ho Communicating entities To communicate Data
Al o ]: ~
Components To work together
Network, Product
Systems To exchange Information
=i Fof Forces To operate Services
Units(military) To use Data
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FARAe ABAL DA B B
SHAl 2t a5l Ao WolA AkgH 3l
e e Aol o] H g Hlkes 45
3 el Akl 54& Uehlr]= oA
T B89 AYE oA ow dvtst
stk Wl ol Wehd BRe 74
Q50 A7 oGA FA] AFEEIL Qe
Aol gk aArE he] AE AT 240
483, SAS 9.1, Enterprise Minerg ©]-&
o

r

2,
=y

N

i
>
b
i
o
6=
o,

o

5
o, i&ﬁ](Relatlons)L ?rz10ﬂ F3y= EE
(Ao TAax)9 42 28l AL A9 B T
7HA] FE(F e P89 wAlolal, 3ol
E 22 A B CAl 7K F5(7482)9]

otk 72 (Rule) A 712 HAll 93l &
Ag ojd F5E9 Ao, A (Tran-
saction Count)= A AR AF(gvY
o] F, A7l E Al F2 637H%1)°ﬂ"1
e o] vEhd pol, A A ks OAlE
SE(%)E FHT Aol AlF s oﬂ‘é’ =
TF%] Systems = To exchangeol 4] Systems
o] 3x3¥ BE g FollA To exchange’t
e (%) 0]tk

o 7)ol 4] B, A3 EAE Fel wddE
12 5 AAE7F 7P 2 122 To exchange
= Information®} Systems = Information, To
use = Systems ¥ To use=To exchange %
9] &=Ao|t}, o] W To exchange = Informa-
tion(*2+= Information = To exchange)2] A
A7k 19.06%2= A A WYY FEe

ep B owh BE: ol > 2

Bule

[ SAS - [Results — Association]
S File Edit View Window
= =] & 15 | & k2 o5 &
Rules | Frequencies | Code | Log | Notes |
Relations| Lift | Supponi?s) | Confidence(®s) | Transaction Count]
1 Z 210 19.05 £0.00 12,00
2 2 210 19.05 66.67 12,00
3 2 1.26 14.29 36.00 9.00
4 2 1,26 14,23 50,00 9,00
5 2 20 12,70 80.00 8.00
5 2 20 12.70 32.00 8.00
7 2 1.89 9.52 £0.00 6.00
] 2 1.89 9.52 30.00 £.00
] 2 378 9.52 60,00 6.00
1] 2 378 9.52 60,00 6.00
1 2 1,89 9,52 30,00 6,00
2 2 1.89 a.52 £0.00 6.00
3 2 151 9,52 24.00 6.00
4 2 15 a.52 £0.00 6.00
5 2 1.7 7.94 50.00 5.00
[ 2 1.7 7.94 27.78 5,00
P 2 1,43 7.94 25,00 5,00
8 2 1,43 7.94 45,45 5,00
9 2 630 6.35 100.00 4.00
] 2 630 6.35 40.00 4.00
1 2 252 £.35 100,00 4.00
H 2 a2s 6.35 16,00 4,00
5] 2 B30 6.35 100,00 4.00
£} 2 630 6.35 40,00 4,00
25 2 1575 6.35 100.00 a.00
5 2 1575 6.35 100.00 4.00
T 2 B30 6.35 40.00 4.00
k] 2 B30 £.35 100,00 4.00
] 2 B30 6.35 40,00 4,00
30 2 630 6.35 100,00 4,00
31 2 630 6,35 100,00 4,00
32 2 630 6.35 40.00 4.00
33 2 1.26 6.35 40.00 4.00
34 2 1.6 £.35 20.00 4.00
L 2 140 £.35 40,00 4,00
36 2 140 6.35 22,22 4,00
57 2 504 6.35 40,00 4,00
EE] 2 504 6.35 50,00 4,00
39 2 25 6.35 20.00 4.00
40 2 25 6.35 80.00 4.00
41 2 252 £.35 16.00 4.00
az 2 2E2 6.35 100,00 4,00
a3 2 140 6.35 40,00 4.00
a4 2 1,40 6.35 22,22 4,00
| 45 2 B30 6.35 40,00 4.00
<

to exchange ==> information
information ==> to exchange
svstemn ==> information
information ==> system

1o use ==> systern

system ==> to use

to use ==> to exchange

0 exchange ==> to use

to use ==> service

service ==> to use

1o exchange ==> service
service ==> to exchange
systern ==> service

service ==> system

10 use ==> information
information ==> to use

to exchange ==> data

data ==> to exchange
unit-mil ==> to use

to use ==> unit-mil
unit-mil ==> swstemn
swstemn ==> unit-mil
unit-rnil ==> service
service ==> unit-mil
unit-mil ==> force

tforce ==> unit-rmil

10 use ==> to provide

10 provide ==> to use

to use ==> force

force ==> to use

to provide ==> service
service ==» to provide

to operate ==> to exchange
to exchange ==> to operate

o operate ==> infarmation
information ==> to operate
to operate ==> communicating entities

communicating entiies ==> to operate
10 exchange ==> camponent
cormponent ==» to exchanae

system ==> force

force ==> swstem

service ==> information

information ==> service

service ==> farce

(a2l 5) SAS Enterprise MinerZ2 2%t odatd 7

o

EtAL 2o}



44 Ao7t & 6370219 15 A Informa-
tion#} To exchange ¥ 74 FAQAE FA
o] Eslel= APG7 12702 1 v]&-o] 1905%

= Ao|t}. 34 Information = To exchange
o] AFEE 66.67%0] 1L, L ¥HHE 60%<] T

o]= Informationg _—E'Eﬂﬁ}.ﬂ A= A7t To

= ﬁgol To excha-
e

ml
o

s SR ans 42 9 mv}
<aE 5>9 A grH HAF Aas
2l=o] AN BI] ffete] FHA AA =7}
7.94014}%1 T2 Tl A AlE=7E 6001841 Tt
HAkE <F 7>l YERSITE of 7)ol A B
Systems, Services, To Use, To exchange &
47HA s Ao HellA FAlddl AR
HE AYEr) 83330 AEd] B A
ojugteh. o] FA A Aol HlsjA A =7}

B Ae 4 oA $EoE Agd
THRAE BA 9 uW, 54 FHAAE
& BN 4T FEAQ PAZ G
ASHE A7 Be Aow 8T 4 9

@9 <% 5>9 A A WA 2
THeLE B Al FE

A R A A &= AT T3
3 83.33 794 5 Systems and Services ==> To use
3 83.33 794 5 To use and Services ==> Systems
3 83.33 794 5 To use and To exchange ==> Systems
2 80.00 12.70 8 To use ==> Systems
3 7143 794 5 To exchange and Systems ==> Information
3 71.43 794 5 To exchange and Systems ==> To use
2 66.67 19.05 12 Information ==> To exchange
3 62.50 794 5 To use and Systems ==> Services
3 62.50 794 5 To use and Systems ==> To exchange
2 60.00 19.05 12 To exchange ==> Information
2 60.00 9.52 6 Services ==> Systems
2 60.00 952 6 Services ==> To exchange
2 60.00 9.52 6 Services ==> To use
2 60.00 9.52 6 To use ==> Services
2 60.00 9.52 6 To use ==> To exchange
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gojo] dWhARl Rgo] FAAI(P), B9 o} 28] ik ok o] 49 2491 Forces
(A) 2 EH AAO)Y A 7174 FJEH= %3 9} Units(Military)7} 2.3]% Systems¥} M
wo] vt splom e AA|E=u AR &7} AREEE dE7F B Ash, Systems¥ Com-
vtba sty et Al 7HA FEE A8 AE ponents7} 37 AREEE AA =R 31TE =
EEEa glojof gt} tha] ] ojug o A et # Rl%E 9(A) To exchange, To
ukA o] A oo = o AA|(P), W9(A) 2L U use ¥ To operatet™= 7 AHEE T A4
AMAO) Zhzte] FAH Q847 s o] o] Mlud =t} F=E To provide$}t To ac-
E3E|olof g}, ceptv= I AHE-Eo] To exchange®] ©]v|
A <E 6>ollA FHow wHE 3 olmE 183 FALAE Friditid A
AMAP), BAN) L WIAA©O) B2 4 AEe v et # s dd A0l
o] HEE Hol:= THAAS 7he] FHS Information, Data$} Services Ato]o] 137
Folo} B}, o] 2 98 <12 559 B} A %% Information¥ Services7} 7 Al-8-5|
ol A dlole] who]d ] Subset Table 71%5-g = V¥l H AA vehdt
#hotel A TALER GRS AT 13 a0 9 2y pok vy 77
<G 8> e AT
of7]ol A B <3 6>9] TF ol #H Nl OF Mo AdeE <E oA EET TFH
o] A (P)Ql Systems, Communicating en— Aol A MAP), BYA) L WARAO)
tities, 2] 31 Components®] 113 =& H W A QA HES £A9 AdE] tE
M A5 olzhAo] okgA] AEkE] B olS of ANRE BT 5SS & F Atk o= 1l
Stk F A A pARsE Sl e g% sy RelolA AguEE 4ole) 54
olA B ALEEE A7k A girks Aol o] gde] dEde AL SAe we
(E 8) I8 W 7422 7+ Hdztd 3
A A A7 = Al T3] H] a1
2 4 6.35 16.00 Systems ==> Forces
2 4 6.35 16.00 Systems ==> Units—mil 21 1A (P)
3 4 6.35 16.00 Systems ==> Units-mil & Forces
2 2 317 40.00 Systems ==> Components
2 6 9.52 30.00 To exchange ==> To use
2 4 6.35 20.00 To exchange ==> To operate e 7f A 9]
2 3 4776 7500 | To provide ==> To accept A91(A)
3 3 4.76 100.00 To provide and To accept ==> To use
2 4 6.35 22.22 Information ==> Services
2 3 4.76 30.00 Services ==> Data Bl
A (O)
3 2 3.17 66.67 Information and Data ==> Services




QAR 7 PAE ol8F 584 Hel AN 55

o7l e & & Fofo] Ao FA L4 A(P) T+4 242 Systems, Communicating
st Ay #4ES S8 47 EAS o entities, Components, Network @ Product
B davt vk ol HA9 W& FAL8 A0 o]5e] XA
<GE > RIZE ok oo e L= g srobx] Aol =] Frh S
st ABA 3 Al Aol o 7)o A (A) A 842l To exchange, To communi—
B 7 8 AE 7] AAZTE gk & cate @ To work together 7+l A#A T 1}
of FA Rk MalA dubdow ved o  EUR @ron] galA0) TALAE B
© 7} FHaaE] 7] Aol WelA 2 AAE Az PEsh g ket
7w ALgE I gleks oo, <E 11>E T o} Aele) T4k
CE 6> AASE W Hok Hgsl uE Awy FH wAb dstolrh. o7l
NEEs 7k FAgasEe] dis)Al Subset 2ol Zh P8 E e AAETF ARk L
Table 715 FE3te] k2 BAG A%k 2 wed ot 4 PHLLE0 47 4
= <E 10> FFHRAT o71H BH 2 o el BAe) AET g A9
e Hg9l MEES AR FALAES 7o 7 g AL oy
AAAAE wg FeE & F Uk Fl <E 6> AAEkE = ok #HA3 H
(E 9) DIzt Zof 4 7t ddatd #A (MY XX &)
W | AAE | Ads | 9= e
2 10.81 4 80.00 To use ==> To exchange
2 10.81 4 57.14 Information ==> Systems
2 10.81 4 50.00 To exchange ==> To use
2 10.81 4 30.77 Systems ==> Information
2 811 3 100.00 Communicating entities ==> To operate
3 811 3 100.00 To exchange and information ==> To use
3 811 3 100.00 To exchange and systems ==> To use
3 811 3 100.00 To use and information ==> To exchange
3 811 3 100.00 To use and systems ==> To exchange
(E 10) 2lzZtEof OF W 744 ZF Al 3
A A A = GER AF &= 3 H] 31
2 541 2 15.38 Systems ==> Components
2 541 2 15.38 Systems ==> Product o1 714 (D)
2 541 2 66.67 Components ==> Systems
2 541 2 66.67 Product ==> Systems
2 10.81 4 50.00 To exchange ==> To use 32 (A)
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L& 7R A9 8450 tisiA] Subset Table B upe} o] A3 Axrt g gk A
N5e BEH F/hE BN Ave <E 0 v,
12> Faoit 7)oM) Bw Z}z}e]
A9 EE 7 A AE 71 0_11741 4.2 43 F A7 Fof gt
7P AR =es & 7 dth ZAUIAIP
4 2 %91 Systems, Forces % UmtS(Mlhtary) <E 13> 9ol A Ul Ao AF AE
o] A NE FeaE A EE 1481 T E2A FFIAAP), WA 2 A
= WIZE ool Hls| AuAlo] AetA e AAO) 18 WA ZF FAHLAE 7o X
v 91(A) 4242 To exchange, To A&7t A 10042 FHAS &31= F
operate @ To use 7+ Ao, i) HOAE HE FEe84d 49 8 a
AO) TAHLAE PR <E 12>00A = A% Aotk 7)ol A T BRIz &
(E 11) 2% 2of THRA 7 AT 7
A A A = A AF = 2]
2 33.33 9 75.00 To exchange ==> Information
2 33.33 9 81.82 Information ==> To exchange
2 22.22 6 50.00 Systems ==> Services
2 22.22 6 66.67 Services ==> Systems
2 1852 5 100.00 To use ==> Services
2 1852 5 55.56 Services ==> To use
2 1852 5 41.67 To exchange ==> Services
2 1852 5 55.56 Services ==> To exchange
2 1852 5 41.67 Systems ==> Information
2 1852 5 4545 Information ==> Systems
(F 12) ol I8 H 7424 7H A7ty 73
oA | Ads | AR | AEE T3 H] 3
2 4 14.81 33.33 Systems ==> Forces
2 4 14.81 3333 | Systems ==> Units-mil 72 (P)
3 4 14.81 33.33 Systems ==> UUnits-mil and Forces
2 3 11.11 25 To exchange ==> To operate
2 3 11.11 IG To provide ==> To accept %04 sl
F91(A)
2 3 11.11 IG To provide ==> To use
2 4 14.81 36.36 Information ==> Services 8 9] 9]
2 3 11.11 50 Data ==> Information /71 A (O)




nge¢} To used]
Zeoll EeFeRSiTh
2 FA7iA(P), BH(A) E
AANO) 2F YolA Ay vzs 7}
[AES tH/\I—Oi q_/\ Z_]'-o/] ol A
%‘46}04 2 AAE 10041

ol

sYsA b ohet Rl
ok 9)(A) 2FoA To use’t <3
W Fole gloy AAR <F
24314, To excha-
AA=7F 10810] B2 HE

Y

9] 4910

T 293t 9= &

A FH FAE o g3 45284 49 A4 57

13>9] =rdF Fofo A Systems¥} Forces L
2] 3 Units(military) ] A %=& 100]730]A]
uk wkek Systems¥ To exchange %+ In-
formation®] ¢ #AZF oFsirhd sl
golol Al AREete Aol = Al FAIZF T
Agiet,

<3 14>% Subset table 7]'5& &85}
Zh awo FA8AE Fe diEAS A
HAE FAdsto] vk Zojtt of 7)o A &
T upe} o] 15 ol A Rk ofu}

ol P8 AE 1o Ad BATL
1

(E 13) I8Y XXz 100/&2] it ZEE 2= FHRL

ZHI 7N A (P)

Systems

Systems
Forces
Units(military)

ol 7hA 9] FL1(A) 99 gi371A(0)
To exchange .
Information
To use
To exchange Information
To operate Services
To use Data

(% 14) O&

Zte| TM Ao ofmtM

—_—— o

T % A | AAE it
E 36.00 14.29 Systems ==> Information
h 60.00 19.05 12 To exchange ==> Information
gk B 30.77 10.81 4 Systems ==> Information
50.00 10.81 4 To exchange ==> To use
41.67 1852 5 Systems ==> Information
75.00 11.11 3 Forces ==> To use and Services
100.00 14.81 4 Units—mil ==> Services
2 75.00 33.33 9 To exchange ==> Information
60.00 11.11 3 To use ==> Systems and Services and Forces
50.00 11.11 3 Data ==> To exchange
66.67 22.22 6 Services ==> Systems
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4.3 gh=T Fo[9 H|lw

Sl A AREE = Aol <E 15>l 4]
B npe} o] 7Aoot of 7]el A B 7}
Aol A Fol A== A A (Systems), T
(Forces), 5t (Units)7F, 3ol 7iA19] 9=
= 53 HTo share), 288t To excha-
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(RE) B0id MSRSM A9
No. | Category Definition Reference
The ability of one services system to receive
1 DoD and process intelligible information of mutual | “JINTACCS Interoperability.”
interest transmitted by another service's ref-PM99, Dec. 21, 1974.
system.
The ability of syst it f t .
© ADILY OF SYStems, LS, OF 107ees 10 ) 1 h1on10. 6, Standardization and
provide services to and accept services from -
. Interoperability of Weapons Systems
2 DoD other systems, units, or forces and to use the . .
. and Equipment within the NATO,
services so exchanged to enable them to . )
. Washington D. C.; GPO, 1977.
operate effectively together.
. ) I A Eldi I ility Vi
The ability of one system to receive and 'dldge, nterf)perabl v Via
. . . Emulation, Proceedings of the 1978
3 Other | process intelligible information of mutual , .
. . Summer Computer Simulation
interest transmitted by another system.
Conference, 1978.
Electronic Interoperability. A special form of
interoperability whereby two or more electronic
4 DoD equipments, especially communications
equipments, can be linked together, usually
through common interface characteristics and
so operate the one to the other. o
— — - DoDD2010. 6, Standardization and
Log1sjc1§ Interoperability. A -form of intero- Interoperability of Weapons Systems
perablhty Whereby the service to be exchapged and Equipment Within the NATO,
is assembl}es., c'omponentsz .spare.s, or repair Washington D. C.; GPO, 1980,
parts. Logistic interoperability will often be
5 DoD achieved by making such assemblies, compo—
nents, spares, or repair parts interchangeable,
but can sometimes be a capability less than
interchangeability when a degradation of
performance or some limitations are
operationally acceptable.
. ... | MacCall, An Assessment of Current
The effort d t I t th ' .
6 Other anoetheero TEQUIrec 10 COUDIC ONE SysStetl Wi Software Metric Research, EASCON,
' pp. 323-333, 1930.
H. L. Poppel, Information
. . Technology; The Trillion-Doll
Interoperability means the ability of two or echno ogy ¢ frihon Lotar
. . Opportunity, ACM Annual
more parties, machine or human, to make a .
Conference/Annual Meeting,
7 Other | perfect exchange of content. Perfect means no . .
. . . . Proceedings of the 1987 Fall Joint
perceptible distortions or unintended delays .
.. . Computer Conference on Exploring
between content origin, processing and use. .
technology : today and tomorrow,
Dallas, Texas, pp. 278-281, 1987.
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The abhility of two or more systems or elements

IEEE Standards Glosary of SW Eng.

8 Std. (components) to exchange information and to .
. . T 1 IEEE Std. 610.12, 1990.
use the information that has been exchanged. CHITIOIEY, ’
The capability of N heterogeneous systems to
conform to a set of ISO standards of the same| J. Batard, Reunion Interoperability,
9 Other | profile and to communicate according to these | Compete rendu, Comite technique de,
standards in an environment representative of | TACERLI, 1991.
the reality.
I ili f . . .
nteroperabi lt.y a.mong componen.t S0 . S. Heiler, Semantic Interoperability,
large-scale, distributed systems is the ability . . .
10 Other to exchange services and data with one ACM Computing Surveys, Vol. 27,
8 No. 2, pp. 271-273, 1995
another.
el o e i s o it o0, D
11 DoD P . Acquisition, Washington, D. C. :
other systems, units, or forces and to use the | .
. . GPO, 19%.
services to operate effectively together.
F. B. Vernadat, Enterprise Modelling
The ability to communicate with peer systems | and Integration : principles and
12 Other . . . .. .
and access their functionality applications, Chapman and Hall,
ISBN 0 412 60550 3, 199.
Interoperability is the ability to provide Joint Theater Air Missile Defense
dynamic interactive information and data Organization(JTAMDO). “JTAMDO
13 DoD exchange among C4I nodes for planning, Master Plan” Chapter 7, JTAMDO,
coordination, integration, and execution of Joint Staff, DoD,
Theater Air Missile Defense Operations Washington, D. C. 1997.
. Wileden, J. C. et al., Software
SW perspectives, . e
. . interoperability; Principle and
The ability for multiple SW components . .
. . . practice, Computer Science
14 Other | written in different programming languages(eg .
. . Department, Univ. of Massachusetts,
C++, JAVA etc.) to communicate and interact . . .
with another Flinders Univ., Adelaide, SA,
Australia, ACM, 1997.
D. Aretha Moore, Network
15 Oth Dupl ication in th twork o ’
e upiex communication M the Networ Interoperability Program, 1997 IEEE.
Technical Interoperability. The condition
achieved among communications—electronics
systems or items of communications— DoD. Joint Pub 1-02, DoD
16 DoD electronics equipment when information or Dictionary of Military and

services can be exchanged directly and
satisfactorily between them and/or their users.
The degree of interoperability should be
defined when referring to specific cases.

Associated Terms. Washington, D.
C. 1 GPO, 1998.
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Allows applications executing on separate
hardware platforms, or in multi-processing
environments on the same platform, to share

17 DoD data and cooperate in processing it through )
communications mechanisms such as remote DQD_' Joint Pub _1.702’ DoD
procedure calls, transparent file access, etc. Dictionary of Military and
— - - — Associated Terms. Washington, D.
The ability of a set of modeling and simulation C.: GPO. 1998
to provide services to and accept services from ’ '
18 DoD other modeling and simulation, and to use the
services for exchange enabling them to operate
effectively together.
Interoperability as the condition achieved R. Curts, Architecture : The Road to
19 DoD between systems_ when information or. services | Interoperability, Proceedings of 4th
are exchanged directly and satisfactorily Command and Control Research and
between the systems and/or their users. Technology, Newport, RI, 1999.
Ability of systems, units, or forces shall be
able to provide data, information, materiel, and
services to and accept the same from other DoD Directive 5000.1, The Defense
20 DoD systems, units, or forces, and to use the data, | Acquisition System, Washington, D.
information, materiel, and services so C. 1 GPO, 2000
exchanged to enable them operate effectively
together.
91 S The capability for units of.equipment to work
together to do useful functions.
The capability, promoted but not guaranteed
by joint conformance with a given set of IEEE 100, The Authoritative
22 Std. standards, that enables heterogeneous .
. . . Dictionary of IEEE Standards
equipment, generally built by various vendors, ..
. . Terms, Seventh Edition, 2000.
to work together in a network environment.
The ability of two or more systems or
23 Std. components to exchange information in a
heterogeneous network and use that
information.
The capability to provide useful and
cost-effective interchange of electronic data
24 DoD among, e.g., different signal formats, ATIS Telecom Glossary, 2000.
transmission media, applications, industries, or
performance levels.
95 DoD Al_)ility of information systems _to comunicate
with each other and exchange information. United States Joint Forces
Conditions, achieved in varying levels, when | Command, Capstone Requirements
% DoD information systems and/or their components | Document, Global Information Grid,

can exchange information directly and
satisfactorily among them.

Nofolk, VA, p. 76 2001.
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27

DoD

The ability to operate software and exchange
information in a heterogeneous network(.e.,
one large network made up of several
different local area networks).

DoD

Systems or programs capable of exchanging
information and operating together effectively.

United States Joint Forces
Command, Capstone Requirements
Document, Global Information Grid,
Nofolk, VA, p. 76 2001.

29

DoD

To exchange information and perform joint
tasks

P. E. Young, Heterogeneous
software system interoperability
through computer-aided resolution of
modeling differences, Naval post
graduate school dissertation,
Monterey, CA, 2002.

30

DoD

Systems, units, and forces shall be able to
provide and accept data, information, materiel,
and services to and from other systems, units,
and forces and shall effectively interoperate
with other U. S. Forces and coalition partners.

DoD Directive 5000. 1, The Defense
Acquisition System, Washington, D.
C. : GPO, 2003.

31

DoD

The ability of systems to work together.

32

DoD

The ability of systems to exchange and use
services.

33

DoD

The degree to which a set of communicating
systems are (i) able to exchange specified
state data, and (ii) operate on that state data
according to specified, agreed to, operational
semantics.

DoD

Operational Interoperability. Operational
Interoperability refers to the activities related
to the operation of a system in the context of
other system. These activities include :
doctrine governing the way the system is
used, conventions for how the user interprets
information derived from interoperating
systems(i.e. the semantics if interoperation),
and strategies for training personnel in the use
of interoperating systems.

DoD

Programmatic Interoperability. Programmatic
interoperability encompasses the activities
related to the management of one program in
the context of another program.

DoD

Constructive Interoperability. Constructive
interoperability addresses those activities
related to construction and maintenance of one
system in the context of another system.
Constructive interoperability includes the
common use of architecture, standards, data
specifications, communication protocols,
languages, and COTS products to build
interoperable systems.

Levine, L. et al., Proceedings of the
System of Systems Interoperability
Workshop(Feb. 2003), Proceedings
of the System of Systems
Interoperability Workshop, p. 6, 2003.
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Ability to achieve “cooperation” is generally

Carney, D. et al., Integration and
Interoperability Models for System

37 DoD termed “Ointeroperability.” of Systems, Proceedings of the
' System and Software Technology
Conference, p. 3, 2004.
The ability of a set of communicating entities Mortis, E. et al, System of Systems
to (1) exchange specified state data and (2) . .

38 Other operate in that state data according to Interoperability Final Report,

o . . CMU/SEI-2004-TR-004, p. 4, 2004.
specified, agreed-upon, operational semantics.
Interoperability is the ability of a collection of | Brownsward, L. et al,, Current
communicating entities to (1) share specified | perspective on interoperability,

39 Other | information(Syntactic) and (2) operate on that | Pittsburgh, PA : Software
information according to an agreed operational | Engineering Institute,
semantics(Semantic). CMU/SEI-2004-TR~009, 2004.
Programmatic(Organizational) interoperability,

£ Other Interoperability between different program
offices or organizations tasked with the
development of a system. L. Grace, Approach to constructive
Constructive interoperability, interoperability, Pittsburgh,

N1 Other Interoperabi}ity between the orggnjzations that | PA : Software Engineering Institute,
are responsible for the construction(and CMU/SEI-2004-TR-020, p.2, 2004.
maintenance) of a system

2 Other Operational. %nteroperabihty, .

Interoperability between the fielded system.
. ISO/IEC 9126, Software engineering

i s | et of e et 0| e ot 1

" | model, p. 8, 2004.
Weapon system perspectives,
Integration and interoperability of multiple new

44 DoD .
and legacy systems for new higher level o o
mission requirements. S. Alborzi, §afe 1.nteroperab1hty.1n

— — the SoS engineering and operational
Safety Intgroperablllty, The capabﬂ-lty environment, Proceedings of
encompassing many of the Safer issues International System Safety
Felatlve to 1ntegra§1on,. cgmpatlblhty and Conference, Naval Weapons systems

5 Other mterf?ce that a.re 1mp1.ng11.1g upon the Safety Symposium, Province, RI,
effectiveness with which independent, Journal of System Safety, 2004.
heterogeneous and/or homogeneous systems,
components or elements, including human
factor, may safety interact.

K. Kosanke, ISO Standards of
Interoperability : A Comparison,
. . "Proceedings of the 1st International

46 Std. Ability of two or more devices to work Conference on Interoperability of

together in one or more applications.

Enterprise Software and
Applications 2005, Geneva,
Switzerland, p. 4, 2005.
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The ability of a collection of communicating
entities to (a) share specified information and

Carney, D. et al., Topics in
Interoperability : Infrastructure

47 Other | (b) operate on that information according to a | Replacement in a System of
shared operational semantics in order to Systems, Pittsburgh, PA : SEI,
achieve a specified purpose in a given context.| CMU/SEI-2005-TN-031, p. 1, 2005.
S. Lauesen, COTS tenders and
48 Other | The ability for two products to cooperate. mteg.ranon requ1rement§ ’
Requirements Engineering Journal,
2005
D. Hawkins, Law Enforcement Tech
. . Guide for Communications
9 Other The ability of agencies to work together Interoperability : A Guide for
toward common ends. ..
Interagency communications
Projects, p. 13, 2006.
The abl!lty of two or more systems to ex- Tnteroperability, ATIS Telecom
50 | Terms | change information and to mutually use the Gloss 2007
information that has been exchanged. ay, '
Being able to accomplish end-user applications
using different types of computer systems, James, A. et al, Management
51 | Terms | operating systems, and application software, Information Systems, McGraw-Hill,
interconnected by different types of local and | 2007.
wide area networks.
DoD, Joint Pub 1-02, DoD
5 DoD The ability to operate in synergy in the Dictionary of Military and
execution of assigned tasks. Associated Terms, Washington, D.
C. : GPO, 2007.
interoperability is the ability of a system or a
product to work with other systems or pro—
ith ial eff h f th .
ducts without Spemalg ort on the part o. the Interoperability,
53 | Terms | customer. Interoperability becomes a quality of .
) N ; . http://www.terms.co.kr
increasing importance for information techno—
logy products as the concept that “The net-
work is the computer” becomes a reality.
The capability to communicate, execute
programs, or transfer data among various ISO/IEC 2382-01, Information
54 | Terms | functional units in a manner that requires the | Technology Vocabulary,
user to have little or no knowledge of the Fundamental Terms
unique characteristics of those units.
The ability of different types of computers,
networks, operating systems, and applications
to work together effectively, without prior - .
A ’ I lity, Dubl
5 | Terms | communication, in order to exchange nteroperability, Dublin Core

information in a useful and meaningful manner.
There are three aspects of interoperability :
semantic, structural and syntactical.

Metadata Glossary, 2001.
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Semantic interoperability is achieved through
agreements about content description
standards; for example, Dublin Core,
Anglo-American Cataloging Rules.

57

Terms

Syntactic interoperability, Achieved by marking
up our data in a similar fashion so we can
share the data and so that our machines can
understand and take the data apart in sensible
ways, for example, XML, EAD and MARC.

58

Terms

Structural interoperability is achieved through
data models for specifying semantic schema in
a way that they can be shared; for example,
RDF.

Interoperability, Dublin Core
Metadata Glossary, 2001.

)

Terms

The ability to exchange and use information
(usually in a large heterogeneous network
made up of several local area networks).

Interoperability, WordNet Browser
2.1.

60

Terms

The ability of software and hardware on
multiple machines from multiple vendors to
communicate.

Interoperability, Dictionary.com.

61

Terms

Interoperability is the capability of a product or
system-whose interfaces are fully disclosed—
to interact and function with other products or
systems, without any access or implementation
restrictions.

62

Terms

Semantic interoperability, The ability to auto—
matically interpret the information exchanged
meaningfully and accurately in order to pro—
duce useful results as defined by the end users
of both systems.

63

Terms

Syntactic interoperability,

If two or more systems are capable of
communicating and exchanging data, they are
exhibiting syntactic interoperability. Specified
data formats, communication protocols and the
like are fundamental.

Interoperability, Wikipida
(http://www.wikipedia.org/)

Terms

The degree to which something is connected
to and operates with others.

Interoperability, Open Process
Framework(http://www.opfro.org/)
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