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ABSTRACT

This study designs a reference model of the Defense REST APl server based on the representational
state transfer (REST) architecture style to present the most efficient, stable, and sustainable technical
criteria for real-time service integration of defense information systems in Korea. The purpose of this
component is to provide evidence to be stipulated as part of the Korean Defense Ministry’s instructions
and regulations, such as the Defense Interoperability Management Directive and the Interoperability Guide,
and to support the development of the National Defense Interworking Technology and Interoperability. As
the defense information system was subdivided and developed by the army, navy, air force, or business
functions, interworking between information systems has become one of the most important factors.
However, despite the need for advanced service integration and interworking, various interconnection
service modules based on enterprise application integration (EAl), EAl hubs, and spokes were developed
at a level that met local requirements (simple data transmission) without specific criteria for each network
or information system. As a result, most of the interconnection modules currently in operation suffer from
the absence of a technical spectrum, such as not meeting the military’'s demands for real-time
interconnection and service integration, which increases with time. Therefore, this study seeks to identify
the above problems by integrating the defense information system into one service and presenting a
reference model of the defense REST APl server to meet various real-time interworking requirements,
analyze the technical basis, and pursue a model that fits military reality.
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2) EAI Hub & Spoke : AAM] S8 738 B3] ot 302 star topology?] FE|Z T+
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6) KMTF(Korean Message Text Format) : 3t=8 w|A]z] HIAE ol

7) 1IM(Integrated Interoperability Module) : KMTF wA]%] 7]5F0.2 7ty F3AFRE(HAAYE A

8) DELIIS(defense logistics integrated information system) : = "33 37 HLA| A Socket 2], Webservice 1], 1%k
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10) KJCCS(Korean Joint Command and Control System) : $H5-<] 35| A A

11) ATCIS(Army Tactical Command Information System) : S--%14:4] 314 KA A
12) KNCCS(Korea Naval Command Control System) : 3fl<A]3]-5A] A 7]

13) AFCCS(Air Force Command Control System) : 572|354 7]
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A EE <Table 1>3} 2} spA|Rh, 2 7oA REST APIE &3 T&staat sz AARE <)
AU A A 8 ARt Aok A @ S ek ol TRERIRAA A% ©
B YAMHIA A B A 02 REST APIE A&3te] 75S 7@k 59 Atels &4
399 0 1 TS REST API Server 7% EE A A B8-S A Fdta & F= gk oAl
A, @A ST ddsts AsAAL et He 5 S84 AEAA-ATAIAE A
HEH, AT ] TR HAAR FF F KMTF #IAIA S AFE-eh g2 Al
2 A YAAS oz 7 EA7F A7) wiEe] IM A5 EEKMTE 2.0 714 EAL %
) o)glelli= BFoE AEH dAsiao] EASHA d=th 71E Al W ABATE EE =
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<Table 1> Status of defense interconnection modules
IIM DELIIS Interconnection Module DIMS
Division i
EAI EAI WebService | pat tuh & Spoke
Routing
KJCCS, ATCIS, . \16)
KNCCS, B%SH%) %11\3/[18&3515’ DMOBIS, NDIFIS,
system |AFCCS, AKJCCS, NDIF,IS 18 ’ CIMMS,200 WMS, etc. | NDSTAT,2D
MIMS,14) DRIMS,H” etc HUMINS,22) etc.
JFOS-K,15 etc. ’ ’
- real-time
- standardization - fast interconnection | interconnection - large amount of
merits module registered| speed - system flexibility data
in DCMS23) - atypical structure - neutral/Open interconnection
- high availability | - high availability Standard - flexible scheduling
- high scalability
- no flexible S
. - not REST - low availability
. - batch scheduling .
demerits . . * not service - batch
interconnection - batch . . . .
. . Integration interconnection
interconnection

14) MIMS(Military Intelligence Management System) : A B35 3Hx 2| A A

15) JFOS-K(Joint Fire Operating System-Korea) : 3H13 $h5-3}e-2-847]

16) DMOBIS(Defense Mobilization Information System) : =574 K4 7]

17) DRIS(Defense Requirement Information System) : =144 Q354 KA

18) NDIFIS(National Defense Integration Finance Information System) : = <&%4173 7 R.A| 7|
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kA gRlsh wisl o] ket mIZke] Ay AT W A} Al = & AgelA sk
REST APIE &% = BAA Mul2x Fel tish 83 el @A Xkttt wahA, & 4
o= Roy Fielding?] #MAFeHe] =%-(Architectural Styles and the Design of Network-based
Software Architectures)e 712 % H=2¢l REST APIS] EAS BA5t1, 1 AlokxAS A
BAA AEALEAA AE ThsAE HFskaar gtk

REST= #71 HTTP/1.0 o5 94 shd HTTP 114S& 7FELA &3 SWWW)& 25
A Aol digh B AerkEe oA AlFE QT thEA 02 RESTS] A1A4H] Roy
Fielding- 19] BJA} =3¢l RESTE “&4t sto]#u|r]o] AJAR(WEB)S 18 ol 9A AE}
ARk ) B “AE o] HFE AAE P AEE84s Algshs Wi oleta 4

<Table 2> REST Characteristics Applicability of Defense Information System

Characteristics Explanation Possibility

- Separating the user interface concerns from the

Client-Server
data storage concerns

- Communication must be stateless in nature, as in
Stateless

the client-stateless—server (CSS) style Defense interconnection
- In order to improve network efficiency, we add system is a web-service
Cache cache constraints to form the system that can be
client-cache-stateless—server style satisfied.

- Client calls REST API Server only

L d Syst . .
dyerd oystem - Server consists of multiple layers

Code-On-Demand | - Server sends and executes code to Client (optional)

- Identification of resources : Identify resources
through URI Defense interconnection
- Manipulation of resources through representations |system maintains and
: Generation, update, and deletion of resources are |synchronizes META

manipulated through presentations of HTTP information based on
Uniform Interface messages interconnection control
- Self-descriptive messages documents (ICD),
. Specifications for the message to interpret yourself | thereby satisfying
- Hypermedia as the engine of application state self-descriptive
(HATEOAS) messages.

: Application status is transferred using Hyperlink
Note. Adapted from Fielding (2000).

19) DRIMS(Defense IT Resource Information Management System) : =71478 H A ¥ A7)
20) CIMMS(Computer Integrated Maintenance Management System) : 5373 H|Z2| A A]

21) NDSTAT(National Defense Statistics System) : =457 &

22) HUMINS(Human Resouroes Management Information System) : = Q1AFY A 7]

23) DCMS(Defense Common component Management System) : =35 AXAE | A|A~H]
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9J8}5aL o] REST of7| 84| ~Etd-g& w2 = APIE REST APIZHL 8lGith &, A BAlA
7} REST APIE &3l AAIRE AHlA 535 7-53617] flixde 7322 02 REST o194 AE
A& F=dof k=t <Table 2> &3l ©]Zo] 7Fsstthe= 2a Helatidnh

T o]y g Alokxds BT REEA
W74 EeplE et AAIRE Al i
Fielding®] 2008 #}FA19] 7HQl B2 182 F3] EQlo] AAS BE
RESTe} #2224 & A& At d, AAjE Alekxz
e 18 o s AARE AujA S3s 918 RESTE &8-3thd,
AkzE TFET =gslof st
, I E <Table 3> Uniform Interface®] Self-descriptive messages® RESTS] 7}
AR EAJolH o 2] RIZE REST AH|AE0] TFA71A] Xobe A% =7t
THAF oln] F5H ICD METAE &3 o5& WHAZ 4 Qlth

<Table 3> Example of Self-descriptive messages

No Http Message Comment
+ There is no information to know the form of the
HTTP/1.1 200 OK message and no specification to interpret the

[ { “op” : “remove”, “path” : “/a/b/c” } | [IEESE
- It’s not self-descriptive messages

HTTP/1.1 200 OK - Content-Type is specified, but there is no
2 Content-Type: application/json specification to interpret the body
[ { “op” : “remove”, “path” : “/a/b/c” } | | IR It’s not self-descriptive messages

HTTP/1.1 200 OK
Content-Type: - Content-type and specifications all exist
application/json-patch+json - It’s self-descriptive messages

[ { “op” : “remove”, “path” : “/a/b/c” } |

AL
£4& iﬁ}“ H“ﬂ © 2 SOAP(Simple Object Access Protocol)2h= t]3%4 <l
St (Khan & Abbasi, 2015). 1THH %= 2 A4 RESTRES =3 o]+ <Table 4>£1r 7L01

24) Z3 : https://roy.gbiv.com/untangled/2008/no-rest-in-cmis
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REST+= SOAPel vlsl| F-x7F d=atal qialo] Aom F+¢lo] Hejstal wAAe] =2 a3
over-head”} #o] 2] 0.2 d]ofE] parsing ¥ F54 &&o| Fol HreE o] AUrh(Lee,
Lee, & Lee, 2009). wpehA], @A ol ZA] A5-S F-5stehd, REST APIZF 718 @ g A e
7} 8 4= 9tk =8 <Figure 1>253) o] & EWEE &85t A AlA g WsE 53
&= o5 e, RESTE 20009 o] % A7 3] Afrg&s =59 7t A
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58 = Utk
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<Table 4> Compare characteristics of REST and SOAP

Div. REST SOAP
Structure Simple Complex
Rule Less Many
Difficulty Easy Difficult
100
75
a0
- .
Mean 2004.1.1. 2016. 6. 1

<Figure 1> Compare REST and SOAP interests (Blue=REST, Red=SOAP)

183l <Figure 2>,26) <Figure 3> 27 <Figure 4>28 <Figure 5>29 % dlo|¥, 7}7}2 4 t}
=24 WE = 79 =, obrbE S B AAF ABIAE Q)8 /e REST APIE #-&3ato] &4

F A g9 o] HES Vgoln vk ARAOE, U4 AW U B Fels

25) =4 : Google Trends

26) =4 : https:/developers.naver.com/docs/common/openapiguide

27) 4 : https://developers.kakao.com/docs/latest/ko/getting-started/rest-api
28) 4 : https://cloud.google.com/apis

29) 4 : https:/docs.aws.amazon.convko_kr/apigateway/latest/developerguide



Real-time service integration of defense information system / Yongtak Park - Doyoung Kim 161

_u_‘

RESTE &3t =g HAA AAZE |2 F5h 3ol B 7] Alekzdo] A8k, =

T AL olE TS| UEAA F = F2E 2 ) 8 REST= 22 Z27olghd SOAP

0] B WAuls ol A din] st B SN flehe AAA AREE Al A
Ak Sol terstnz ARgAol olv] PFHh webd, oEe RE ARS nelBe o
REST APIZF 5ol obe] Apalt) Abl2 Bihgerow 7bg Agsicta % 4 gtk

NAVERDevelopers  Produts  Oocuments  Application  NAVERD2  Support  Forum °

RESTAR

Documents LI 9 APIE 0}l HOPIRI OFEEIAOIE ARl AR,

At
o MRS
Documents » APIZE 7}0|=
APIZEJ0IE o o
70l APIZE7I0IE ©
Hole 2EAPI 3R
e 4 OB £ SOKUHE STH07I4S: RESTAPI
L oRBRIol 2 | Comcl #4214 o T APIE A2 1712 AP B 7P1CIEZD1A (Kakao Developers, 051 AXI HANIE) 420R
2070 a i
453
APIZSTIEAS @
egac
AP J0ICE O QEAPHE AHSSI Z20I91E OFE2PIOIE S T DIl 20f F000 ofc 88 4BRIC emg
ies 24 v Il A%

© HBAUY 2017488 168

01 BAOI B2 PHEX 2 4 UL

<Figure 2> Naver REST API
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<Figure 4> Google REST API <Figure 5> Amazon REST API
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3.1 ZzEw A4 e

A F7HA] AFe Y& EYE U REST API Server?] xR dS AAea, HIAE 2E(H
AE7} 7Vsdh A4S fu)S FEdtl £3E bench marking test(BMT)ZE A A&kl REST
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Client #01 REST API Server Client #02
— communi (N ; | ] communi ——
End Node End tion (iipe E ;’ ] Rou't'lng i ‘g 1 tion (e End Node En
Container Node oo ] Engine ‘N . N i Node
| DB [ N Pl DB

* Montoring / Logging
Central Monitoring Server

Container LOG
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<Figure 6> Defense REST API Server Reference Model

<Figure 6> FFR 0|1 <Table 5>+ Al Aroltt. 9 42 A% tido] ¥ Client7}
REST API Servers &3 % Au|AE dAshs <A et 2t

@O Source ServerolA] REST API Server call

@ META ®E FiA WAIE si48kal Validation Check

® META AHE B34 582 JRE F5 F Destination Servers Call

@ Destination Serverol A #IAIA] =4l & F3kE AH] A X2 (Get or Put)

® Destination Serverol|A AH]A 2] & ok&w A3ghs AAI7FO . Response

® REST API Servers:= Destination ServerZ%E 2 A¥E Source Server® Routing

@ HFH SR, Source Server’} AZzhS wrol AAI7Eo 2 F AT

o
o

<Table 5> REST API Server details

Name Explanation

META Server Synchronize META information necessary for Interconnection to each node

‘When receiving a JSON Message from the Client, interpret and validate the
REST API Server |message by referring to the WSDL specification of META Server and then
route to the destination

Record the REST API Server and all logs performed in each End Node to the
central control server and perform various controls, inquiries, and commands
necessary for interworking

Central Monitoring
Server

Client #01
Client #02

Target system (End Node) integrated in real time through REST API Server
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<Figure 7> Defense Interconnection System Structure in the form of EAlI Hub &

Spoke
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3Hek F o) Qi) ml] of&sto] Bt HAAE dEetA] o, Aol obtg] HAIA|
of th3+ AN (META FH)E zta Qlvk E}Eii‘r_l_ O3S M 4= Q7] o)tk =

API:= HTTPS 715Ee] POST 419 §4l& s HTTP Bodyell JSON Fej 2] A=
%3t} ojw] HTTP Bodyeoll £¢17k= JSON & Eje] =% REST API Message Format- th&
¥} 2t (Figure 8).

Interconnection identifier

Message

Format Interconnection sequence

Header

Transmitter ID Destination ID

Message HTTP Packet
Formar

Body

Condition

Defense REST APl Message Format

<Figure 8> Defense REST APl Message Format

o] WAIA= Header(1s 2HAHAF = +5AA ID+A1A ID) 2} Body(Data+Condition) =
TEE ] s AEARE ICDeA FolE Fdd AswAE grlety, ds oW 11 ds 4
HApe] AF wAE o] F 7 HAE FEA A A AR E AEE ok 2P F
Az 1D, 7A1A IDE WAA] 9] Routing 2 Logging 5o &85, Body® Data: WA A ollA]
SFAIE R} 3= A A Y8-0] 11 Conditions W AJA12] Methodoll A AF&-2 parameter #ke]th.

+

3.5 =4} REST API Server 44 €HIXE 317

50 REST API Server?] F20HS HAES 5 9l HAE BES Tl 43 HAES
sp7lel A EIAES WAT BAS theat o] T HAE 87 L 2AE o]

I} AZEo] Fio] QIti(Table 6, Table 7). 6}5 glof g2 Mgl obd PCF9 35
2 f9 HAES VloﬂL FHT Wﬂowm Ak w5 ATEY ] 3
REST



166 AMzI2ebol

T M43 HM3=

<Table 6> REST API Server & Client H/W Environment

Div. Defense REST API Server Defense REST API Client
CPU Intel(R) Core(TM) i7-3770K CPU Intel(R) Core(TM) i7-10875H CPU
@ 3.50GHz @ 2.30GHz
MEMORY DDR3 32.0GB DDR4 32.0GB
NIC Intel(R) 82579V Gigabit Network Realtek PCle GbE Family Controller
Connection
Router ipTIME T5008 1000Mbps LAN Interface
Network 1000Mbps LAN
<Table 7> REST API Server & Client S/W Environment
Div. Defense REST API Server Defense REST API Client
Language Java Java
Development
ToolKit JDK 1.7 JDK 1.7
FrameWork Spring Boot Framework Spring Boot Framework
Tool Spring-tool-suite-4, 4.10.0.RELEASE Spring-tool-suite—4, 4.10.0.RELEASE

3.6 =% REST API Server HIZE Eg 73 ¥

Al -9l k= e

(REST APL SOAP)+= 1

7(] OJ—"7

7} IEE AR @ REST API Server® %
JSON 18|31 SOAP H

REST API Server Fx52°] TAAQ A% HAE &
A A9 Client®} REST API Server F5= 717}
&3t 5 Chent7} REST API Server= 5418 d|o]E & REST o}7|ElA of| A A}E-3= JSONZ}
SOAPOIA AHg-3h= XML @202 A gfollA B4 4 Q= 2
A FARNE W), SE7HA] del= ARES vlaste] ddF oz

(o]o} A2 z i} o]

AR o7 ke,
UC

4N ALgE

HAE

BINge e Ry

BEO A I=E= <Figure 9>, <Figure 10>, <Figure 11>3} 7t}
sk 9l9]9] H|olE]E REST WA ALgsle=
XMLE] FHE otz A7 AHs8A, @ +0l€ b

O]E]E REST T+ SOAP ¥ & Clientol| 4] REST API Server® %Al % response time 73,

® JSON T SOAP Woz Add dolelE ZF o utA] vy
st} thak oJ7]4 REST APLO) Blm-(Jright)el SOAPE

7eE

T Ay AnE

Ta SHE FNA

719 dlolHE ez WA
REST API7} €} 4Au] 2~ 211t
=3t} T3k 7)< legacy 9% A|AEI(EAL Hub & Spoke) ¥ 4 H] A~

Aoz vl7F e AlAR0] B R o] Fo] Hlaw
off -grehz AAIRE Muls S3he 918 oF7|H A ]l REST9F SOAP 5o
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UDDI(universal description, discovery, and integration)?} WSDL(Web Services Description
Language)= A% A4 W2 07 Falsof apxnt, 18 A W a HAES] JSE Blojd
o7 2 Aol RESTS} 5U7E 7oA dojef o] Fejwk SOAPOIA AH-H= XMLY FH =
Aol dolel 27] 9 gekEg vmsks WAoo dAskl

List{HashMap{string, Object>> jsonList = new ﬁ.rrayList(HashHag(String, Objecty»();
HashMap¢5tring, Object? valueMap = new HashMap{String, Object>();

String dataType = "JSON"; f{ JSON or XML

int sendlsonObjectyDataNum = 100; // C|O|Ef E& i{ S

int sendlsonArrayDatalum = 1858; // GIO|E EZ i )
int loopCount = 10; // RESP API Serv r0| Request 23 EitE &
int responseCode = B; == e =

—

ObjectMapper mapper = new ObjectMapper():
String sendlsonStringData = null;

/4 150N DATA ¥4
for(int i=1; i{=sendlsonArrayDatalum; i++) {
for(int j=1; j{=sendlsonObjectyDataNum; j++) {
valueMap.put(“data_key"+j. "data_value"+j):

jsonList.add(valueMap);

sendlsonStringData = mapper.writeValueAsString(jsonList);
logger.debug( "sendlsonstringData @ ™ + sendlsonStrinaData);

14 XML Converting(JSON to XML, FEF HuE T ZUFH ZAZ ALE)
KMLSerializer xmlSerializer = new XHLSerlallzer()

smlSerializer.setTypeHintsEnabled(false);

J50N json = 1SONSerializer. todsoM(sendlsonStringData);
String sendXmlStringData = xmlSerializer.write(json);

int jsonByte = sendlsonStringData.getBytes().length; // getBytes|( "eyc-kr") or getBytes( "UTF-8")
int xmlByte = sendXmlStrinaData.getBytes().length: // getBytes(“euc-kr") or getBytes("UTF-2")

“[ISON TYPE DATA]"):

logger.debug
sendlsonStringData);

logger.debug

“[XML TYPE DATA]"):

logger.debug
send¥mlStringData);

logger.debug

——

Jogger.infol"1S0N Byte Size : " + jsonByte + " Byte");
Iogger.info("¥NL Byte Size : " + xmlByte + " Byte"):

<Figure 9> JSON/XML data generation code (Client Code)
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if("ISON".equals(dataType)) {
Iogger.info("JSON TYPE");
REST_SRV_PARAM.putg"type", "IS0N°);
REST_SRV_PARAM.put{"data”, sendJsonStringData);

else

Jogger.info("XML TYPE”)
REST_SRV_PARAM.DLITé type”, "XML");
REST_SRV_PARAM.put{"data”, sendXmlStringData);

HashMap{5tring, Object) resultMap = new HashMap(String, Object)();
//List(HashMap(String, Object)) resultlist = new Arraylist(HashMap(String, Object))();

for(int 1=0; loopCount)i; i+) { )
Date startDate = new Date(System. (unem‘TmeNzHlsg)) 71 BHALE Tt
SimpleDateFormat dateformat = new SimpleDateFormat(”yyyy-MM-dd HH:mm:ss.
String startDateStrmg = dateformat. format(startDateg
Jogger.debug( "REST API Server call time : " + startDateString);

{9 pateHO2 KAt
§55")s

conn = (HttpURLConnection) url.openConnection();

conn. setRequestMlethod( "POST"); /1 Request BAl 4 (POST, GET, PUT, DELETE 7Hs)
conn. setRequestProperty( "User-Agent”, USER_AGENT); I User*A?ent _
conn. setDolutput(true); /7 posT MEH0Ef HES 2J3h 44

cunn.se‘rRequestProperty§"(nntenthype" “application/json"); // Content-Type ~
conn. setRequestProperty( “x-auth-token”, “ABCDE"); /1 REST API AEHE E2

Bufferediiriter bu = new Bufferediiriter(new OutputStreamiiriter(conn.getOutputStrean()));
bw.write(REST_SRV_PARAM.toString());

bw. flush

buw.close!

responseCode = conn.getResponseCode(); // &4 & Z1bgh %4l

Date endDate = new Date(System. currentTimeMi1lis()); // BMAITHS THACt pateZ 22 AT
String endDateString = datefornat.format(endDate);
Jogger.debug("REST API Server response time : " + endDateString);

long sndRcvResponseTime = endDate.getTime() - startDate geiTlme(); /1 millisecond
sndRcvResponseTine = Math. abs(sndRcvResponseTime); // 2 _ _
//sndRevResponseTime = sndRcvResponseTime / 1000; // j‘EZA(DIa‘A‘?jE) LH=7] 1000 = 2, 7|22 Y2 MZAZ) L] (24( M )x60( 2 )*60(2)*1000) =
Jogger.info("sndRcvResponseTime_"+(i+1) + " : " + sndRcvResponseTime + " ms");

resulthap.put(“sndRcvResponseTime_"+i, sndRcvResponseTime);

}
long sndRcvResponseTimeSum = 8;

for(int i=0; resultMap.size())i; i++) {
sndRcvResponseTimeSum = sndRcvResponseTimeSun + Integer. parseint(resultiap.get("sndRcvResponseTime_"+i). toString());

JIogger. info("sndRcvResponseTimeSum @ " + sndRcvResponseTimeSum + * ms”);

if (responseCode = 4@@) {
System, ouf.println(”400:: 3l
} else if (responseCode = 4Eﬂ)
System. out.println(” 4@1 s
} else if (responseCode = 500)
System. out.println("500:: AHf O3, 22| €2);
}else { /7 42 = 22 ssou HolE#
BufferedReader br = new BufferedReader(new InputStreamReader(conn.getInputStream()));
StringBuilder sb = new StringBuilder();
String line = "*;

while ((line = br.readline()) 1= null) {
sh.append(Line);

I ¥ue NBE

{
i\uth -Token Header/t Z2d");

el

AO{Q)
T ma /s
pid=]

responselson = new JSONObject(sh.toString());

<Figure 10> Data transmission/Response Time measurement (Client Code)
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if("JSON".equals(type)) {
Jogger.debug("J50N Type"):

datasting = dataObject.toString();
dataSting = dataSting.replaceAll( "\ \\\"

//jsonDataSting = jsonDataSting.replace(™\\","");
Jogger.debug("request type : " + type):
Jogger.debug( "request dataSting : * + dataSting);

try {

/4 JSON to String
ObjectMapper mapper = new ObjectMapper();
List{Map<String, Object}? readiList = null:

readlist = mapper.readValuel(dataSting,
N new TypeReference{List{Map{String, Object»>>() {

for(int i=0; readList.size() > i; i++) {
for(int j=1; readList.get(i).size() >= j; j++) {

Jogger.debug( "data_key"+j+" @ " + readlList.get(i).get("data_key"+j).toString());

}
} catch (Exception e) {
e.printStackTrace();

} else {

Iogger.debug( "ML Type");

dataSting = dataObject.toString():
dataSting = dataSting.replace(™\\r","");
dataSting = dataSting.replace("\\n","");
datasting = dataSting. replaceﬂll("\\\\" "ty

XMLSerializer xmlSerializer = new XMLSerializer();
S XML to JSON

150N jsonData = xmlSerializer.read(dataSting):
dataSting = jsonData.toString():

Jogger.debug("request type : " + type):
logger.debug("request dataSting : " + dataSting):
try {
/4 JSON to String
ObjectMapper mapper = new ObjectMapper();
List¢Map{String, Object}} readList = null;
readlist = mapper.readValue(dataSting,
. new TypeReference{List{Map<{5tring, Object>>>() {

for(int i=0; readlist.size() > i; i++) {
for(int j=1; readList.get(i).size() >= j; j++) {
Jogger.debug("data_key"+j+" @ "

} catch (Exception e) {
e.printStackTrace();

<Figure 11> Data Parsing (REST API Server Code)

A= M T8 HAE RES 6 43S Ags A9E
s 58S 7H 7 FJekS AASIAL(REST APL SOAP) 539
T AT FERAS Hlwste] of'l Aol ww o] dlolE ol

+ readlist.get(i).get("data_key"+j).toString());

- Doyoung Kim

169
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wekehs W o R skl (it drdshd, 22 HolHE 247 REST AP} SOAP 4]
= A2 A Fopr= AHo]

- =guel : dolEle] Ar)(S@uele] thE F e : REST APL SOAP)
Fauel : SHEE
CZAW 1 HAE BHMW 2 YEYD)

REST APIS} SOAPOIA ¥83H= dlolEi= 22 Hlo|E & A 7|HEHE <Table 8>¢lA &
QA = QlRo] T ol7|EH 9] P2 zfo] 2 A dlolE A7]E AR tEA AETh T3 Ee
2 FEHUAL SHEE 7MY 2 JFS T SHWHCE doly AV|E HAs
H/W 2 WESZ 3732 5H5iA 7 F5H10 Ao o3-S T A% SRl b
b wju)gl o)) wlitel B 3o dmelo R skt

o

<Table 8> REST API Server & Client S/W Environment

JSON XML
<?xml version="1.0" encoding="UTF-8"?>
<dataList>
<dataMap>

<data_keyl>data_valuel </data_keyl>
<data_key2>data_value2</data_key2>

[{"data_keyl”:"data_valuel”,"data_key2":"data_valu <data_key3>data_value3</data_key3>

e2""data_key3":"data_value3"},{"data_keyl":"data_

</dataMap>
valuel”,"data_key2":"data_value2"”,"data_key3":"dat
a_value3"}] <dataMap>
- <data_keyl>data_valuel </data_keyl>
<data_key2>data_value2</data_key2>
<data_key3>data_value3</data_key3>
</dataMap>
</dataList>
2 998 5MBe) dolEE 9192 W43kl RESTSE SOAP W02 242k e doles
o BIAEE SIQleh vlole] A7]& SMBE A4S olf= A4 95 doelA] F= RisHAl
WAsk= A7)0l Bt 7hsdt e ot Heshy] witolth whek Aol whgshA
S o ate 2719 ol g SHdoR Fea 2ANle MASE Wk S
19 JaFo] Zropd 7 glo] At AP & glorz 7P st Holy A7]= 5MB
olebaL WAL, B 979 FEDAL THI AAE REE T A58 Fhuel A9 A
3lo] Auteolal A3 =el Eclipse? console oA A¥E F&313 tHFigure 12-13).
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e}

= - b
ATh REST API W40 & oF 5MB2 HlolHE A u I+ S
SOAP 402 oF 665MBe] Hlojel & AEHe wf st & 96

il
tp
bt
fr o

lo

GET "/callRestApiClient?secretkKey=ABCDE", parameters={masked}
Mapped to public java.lang.5tring com.restapi.home.RestApiClientController
Pre Interceptor

Start @RequestMapping-callRestApiServer

JSON Byte Size : 5154181 Byte

XML Byte Size : 6813599 Byte

JSOM TYPE

sndRcvResponseTime_1 : 61615 ms

sndRcvResponseTime_2 : 62766 ms

sndRcvResponseTime_3 : 63398 ms

sndRcvResponseTime_4 : 66213 ms

sndRcvResponseTime_5 : 66151 ms

sndRcvResponseTime_6 : 66163 ms

sndRcvResponseTime_7 : 65988 ms

sndRcvResponseTime 8 : 66469 ms

sndRcvResponseTime_9 : 67509 ms

sndRcvResponseTime 18 : 66816 ms

sndRcvResponseTimeSum : 653008 ms

Using "text/html"', given [text/html, application/xhtml+xml, image/awvif, imi
Writing ["{"success":true}"]

Post Interceptor

After Interceptor

Completed 2080 0K

<Figure 12> REST API method (JSON DATA) transmission result

GET "/callRestApiClient?secretKey=ABCDE", parameters={masked}
Mapped to public java.lang.String com.restapi.home.RestApiClientController
Pre Interceptor

Start @RequestMapping-callRestApiServer

JSON Byte Size : 5154101 Byte

XML Byte Size : 6813599 Byte

XML TYPE

sndRcvResponseTime_1 : 92936 ms

sndRcvResponseTime_2 : 94965 ms

sndRcvResponseTime_3 : 940853 ms

sndRcvResponseTime_4 : 92620 ms

sndRcvResponseTime_5 : 93309 ms

sndRcvResponseTime_6 : 180579 ms

sndRcvResponseTime_7 : 99859 ms

sndRcvResponseTime_8 : 98198 ms

sndRcvResponseTime_9 : 1080811 ms

sndRcvResponseTime_1@ : 97987 ms

sndRcvResponseTimeSum : 965317 ms

Using "text/html’, given [text/html, application/xhtml+xml, image/avif, im
Writing ["{"success":true}"]

Post Interceptor

After Interceptor

Completed 208 OK

<Figure 13> SOAP method (XML DATA) transmission result
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o714 T k9] "lojE] g xjo)7} s o) YoM ol W AFE AAY e A
&AMt EtE vlolEl 2] # 2] Atojel|A WAehE QWS =R <lEl] REST API tiH] SOAPS]
dlolE] =27]7} & eatell §17] wiio|th. <Table 9>2] A8 A= elshd, REST API7} SOAP
o] 852 75.64% T O F 24.36% AL AT 67.68% O F 32.32% AA| 2R T S
& 7 Stk 2 A3 SOAPe] Bl3ll REST APIZF 24718 x|k a&4olehe A8 Avs &%

<
= T
PN
a‘l‘%q

o

<Table 9> Results of REST API Server & Client S/W Environment

REST API SOAP REST compared to SOAP

No. Volume Time Volume Time Volume Time
(byte) (ms) (byte) (ms) (%) (%)

1 5,154,101 61,615 6,813,599 92,936 75.64 66.30

2 5,154,101 62,766 6,813,599 94,965 75.64 66.09

3 5,154,101 63,398 6,813,599 94,053 75.64 67.41

4 5,154,101 66,213 6,813,599 92,620 75.64 71.49

5 5,154,101 66,151 6,813,599 93,309 75.64 70.89

6 5,154,101 66,163 6,813,599 100,579 75.64 65.78

7 5,154,101 65,908 6,813,599 99,859 75.64 66.00

8 5,154,101 66,469 6,813,599 98,198 75.64 67.69

9 5,154,101 67,509 6,813,599 100,811 75.64 66.97

10 5,154,101 66,316 6,813,599 97,987 75.64 68.19

avg. 5,154,101 65,301 6,313,599 96,532 75.64 67.68
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