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ABSTRACT

In modern warfare environment, the well defined networks becomes important to the operations. Thus,
researchers study on how to use the military tactical network resources effectively. To analyze effectiveness of
the results from multiple studies together, an integrated testbed is critical as well as the design and the
implementation of a policy engine that performs multiple network algorithms and analyze performance
simultaneously. However, when the network environment is heterogeneous, it is hard to respond adaptively to
the performance indicators of the different data structures and the different execution environments of each user
algorithm. To address this issue, we propose an XML-based interface format and its schema for the policy
engine, which is independent from specific technologies such as programming languages and execution
environments. A message from and to the policy engine and the testbed can be encoded and decoded
regardless of the programming language. Furthermore, it can describe containers of the execution environment

based on the Open Container Initiative standard.
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1 <xs:element name="MQTT" type="ARDL:MQTTInformation"/>
5

3 <xs:complexType name="MQTTInformation">
s:sequence>
s:element name="upstream" type= ARDL MQTTSubscribe" />
ement name="downstream" type="ARDL:MQTTSubscribe"/>

plexType>

S 1 \rlr\\wpo name="MQTTSubscribe">
1 <xs:all>

2 <xs:element name="topic" type="xs:string"/>
3 <-etewenl name="QoS" type="xs:integer"/>
4 </x

15 </xs:complexType>

32 4. MQTT 5 AHRE 7|&shs MQTT IHES
XSD 7]}

Fig. 4. The schema of the MQTT element that describes
subscription information about MQTT
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1 <xs:element name="dataFormat" type="ARDL:DataFormat" />

name="DataFormat">

ent name="input" type="ARDL:DataDefinition"/>
ent name="output" type="ARDL:DataDefinition"/>

7 </X\ sequence>

8 </xs:complexType>

9

10 <xs:complexType name="DataDefinition">

11 <xs:choice 11n0c:ur§=”0" max0ccurs="unbounded">

12 <xs:element name="value" type ARDL Primitivevalue" />
13 name="structure" type "ARDL:Structure"/>
14 <xs:element name="list" type="ARDL:List"/>

15 </xs:choice>

16 </xs:complexType>

17

18 <xs:complexType name="PrimitiveValue">

19 <xs:attribute wawe:"name” type="xs:string" />

0 SH attrlbute name="type">
<xs:sinpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="int"/>
<xs:enumeration value="double" />
<xs:enumeration value="string"/>
<[xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:complexType>

<xs:complexType name="Structure">

minOccurs="1" maxOccurs="unbounded">

ement name="value" type="ARDL:PrimitiveValue" />
ent rame:”structure” type:”ARDL:Structure”/>
—nt name="1ist" type="ARDL:List"/>

<XSt attrlbute name="name" type="xs:string"/>
</xs:complexType>

<xs:complexType name="List">
41 <xs:choice>

xs:element name="value" type="ARDL:Primitivevalue" />
ent name="structure" type="ARDL:Structure"/>
ement name="1list" type="ARDL:List"/>
ce>

<xs:attribute name="name" type="xs:string"/>

47 </xs:complexType>

02! 5. 313 dolele] & AHe)sl= dataFormat 2]
wE] XSD 27]vt

Fig. 5. The XSD schema for dataFormat element that
define inputfoutput data format.
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</ H ut>
<ARDL:structur ="routingInformation">
<ARDL:value e="routingDistanceMax" type="double" />
<ARDL:value name="routingDiatanceAverage" type="double"/>
<ARDL:structur e="position">
<ARDL:valu e="x" type="int"/>
<ARDL:value name="y" type="int"/>
</ARDL:structure> A
<ARDL: e="linkList">
<ARDL:value e="value" type="int"/>
</ARDL:list>
</ARDL:structure>
</ :input>
<routingInfornation>
<routingDistanceMax>3.5</routingDistanceMax>
<routingDiatanceAverage>1.5</routingDiatanceAverage>
<position>
<x>7</x>
<y> ~8</y>
</position>
<linkList>
<value>1</value> B
<value>8</value
<value>7</value>
<value>5</value>
</linkList>

</routingInformations

(A) ARDL dloJg] A2 A7|nks ul2i dloje] Z¥ A9
A (B) dlele] ZAE w2 oY Hlolele] o 4]

a2l 6. dlole] £ Aeje] dxe}t 2 AR <

Fig. 6. Example of data format definition and it’s usage

dHE o|Fe] ok 13 69 Av 13 29
“Analysis Request” THAe|A] E3} | ~Ew| =7} A
A <lxlell Bill= ARDL w|A[#]2] §]# dlo]e] =)
Ae] FE-E AR Hol Frk o] F A <lxlo] H|
olE1E AR A3t wli= 17 69 BXH 13 69
Aol Aelgt & ¥uig vk Ruich

4.2.3 Aggregation He| A7|o}

“aggregation” 2| Eof|A= A8A} Eo] A
Azl A 715 8 sk= $A ARE 7E
g}, ARSAP7} aggregations A|AFPH AA <zl
v dle]e] slEwmict A A= aggregations A4k
olo]| Eglr). o] aggregation HolE|= 4F dle]
B} 7 ARgAE darElEe] lHow Foixint |
o] ARDL ¥ 1|4 sum, average, count 3712
aggregations A|3gkc) ZH2he] aggregation Tt
A SF‘; el Al & T BdE T
Naeg 7k

sum aggregation= “sum” U|HEZ  average
aggregation=  “average” delEZ count
aggregation<= “count” I|HEZ 7|&3po 3719] oI
2HE BF “name” A% “target” $AS 711k
name <3S Al4REl aggregationd] S AEE wj
ARE ol ARdTh dae|Ee]  inputel
aggregation #f°e] YH= w] name EAJol A|AHF o]
Fo2 UHHr] target $43-2 aggregations A3y
dlelele] QX 7lsgch deleo] $A= V2.2
AoflA] A%l qle dlole] Eulof| wle} aggregation
Sk SRz glol Al A7 EAshs iR
A7« 7S FHALE 3}o] (deliminator

41->

2] name
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e W

(A) Aggregations *°|3li= aggregation W=|HES] XSD
271k (B) 23 62] routingDistanceMax #Fe] - 3}
£ aggregations o]t oA

a2l 7. Aggregations 9|3 aggregation JE|HE XSD
2~71uk9} aggregation A<] of|A]

Fig. 7. The schema of aggregation element that defines
aggregations and an example of aggregation definition

Z 3fo)) A3t} a7 79] (A)E aggregation
HES] ~7|vHE XSDR A7 mgg Hol e 1
H 79 B 23 69 dole EH eAelA
routingDistanceMax®| H-& A4Sl aggregation
<= Aolsh= Aot

424 25 34 Fo| A7|ot
AHgA dare] o] FAE heldl 24T o
2RSS Asl] 96, eSS A q

A Zleeld w9l 2 Alsn, ol darelES

=
Yohs ol e WY 2 o)24e B 2P

/\E

Sk B4 HsEdEe A dgles Aol
olu|A|E AF3}r] $J3l “image manifest”E 3}t
=4S AH88kt) Image manifest= 0| o]w]
2] Wate] lojo] TR 7]%al 9RO Z JSONS.
2 zFE on)x)9] Holo] Fxs} olz|dH el T
gt A W5 ¥33c}l. ARDL-S- image manifest®] OF2]
£ 0CI EE AP AFgsto] 47 A% g

BB = ARSA} ARk AEloly jlEklel A
FAgle] olnx] HFe] 7l3}A &t “enviornment”
dejiE o] “oCr <lejriEZ OoCl EWe
image manifest® 7]&Egch 11 82 BE AY3H

<xs:element ="moduleEnviornment" ="ARDL :ModuleEnviornment" />

3 <xs:complexType ="ModuleEnviornment">
1 <xs:choice>

5 <xs:element ="0CI"
¢ </xs:choice>
</xs:complexType>

="xs:string"/>

I3l 8. XE AES ZHelY enAR Ash=
moduleEnvironment®] XSD 7|7}

Fig. 8. The XSD schema of moduleEnvironment element
that define execution environment for user’s module as a
container image.
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< A 9]51= moduleEnviornment <J2|HEL] ~7|n}
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= image manifest -2 OCINHS- A o|3IA| 0t 35
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ARDLoIA= dlo]E] X, aggregation, X5 373
o] 4] 74 lelelell el AHERE AREA Pl
T oleh £ Aol A= Al 714 dlele]e] sl wigk
ARDL®| #31%& H7lgt A= AA|gctk

5.1 Hlolgf +x= Ed

.13 ellA Adrdgl A} 7Fo] < Mu]xe] qle]s|
o]2~8] WAlE FHA LR 7]%3s= 2113l WSDLe]|
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qrlo g Aolsly, Aot S WSDL Wl XSD
27nk2 7)3ka glrk WSDL Al & AujA~s @
A3 v Bljx]= AA| dlolel= XSDE A 2lE 7]
wlol] 27| Qlzlsle] BulA =l WSDL 1.1 HA)
Aol wh2H e} FEjo|lE 7F Fanke- XML bl
olel& al2|wl Eol EA(attribute) S A 2|8HA] dow,
XML doe]7} wld-& 23& 5= glofof sk, el
< g 7|43k o any typed Aol g,

ARDLeIAE WSDL3} 7o) A olxl(Au) 3} &
& Hl=EdEE el E) ZF XMLE HAAS FaL
W A A ke o] XML HWAA|e] BE et Ed
= E4%ke] AelHA o=tk F712 ARDLE| “list”
A ES T A e wids - 5 9l
“structure”-& &3l A §l= Wl HE= dictionary &
2 $ gl F2AE 28 5 g} ok ARDLe
A dlolEld] el A= any types 583514
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e A4S 7|43} docker+= Al3% docker fileZ
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ghel 3P buildahUe} 2R =S ARSSR
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