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RESEARCH AND IMPLEMENTATION OF OPEN
ARCHITECTURE BASED ON IMS AND THE
DESIGNATION OF INNOVATIVE SERVICES

Abstract

In recent years, the rapid deveiopment of Internet applications has
a strong impact on mobile network operators in the services of voice
and SMS. Mobile Internet applications provide users with a rich
variety of business; however, operators can provide various types of
services with IMS (IP multimedia subsystem) as well. The significance
of the thesis is to use the IMS network to improve the existing open
platform of operators so that operators can open multimedia business
based on IMS network platform, which makes operators more
competitive against Internet.

The current status of telecommunications networks open structure
and internet open structure was researched firstly, including open
architecture, available APIs and open API technology. Comparing the
open structure technology of the Internet networks and operators’
network, the shortcomings of the existing operator’s architecture of
opening capability was analyzed. Then we proposed the architecture of
opening capability based on IMS, which would make the platform
IP-based, access independent and enable the platform to provide rich
multimedia services to third-party developers.

We concluded an optimal plan to open capabilities with IMS. On
this basis, an overall IMS open architecture and the key modules of it
were described.Then we implemented the proposed IMS open
structure, selected and designed the type of open APIs. We built an
IMS environment with an open source project Open IMS Core and an
open framework was selected to open API.

Finally, we provided detailed description and designation of a



new service’s function in order to test the platform.

KEY WORDS: IP Multimedia Subsystem; Open Platform; Creative
Application; REST API
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1T Gm ¥ 0 SIP P IFE e, VirtualHosts A =H H K ERMAHNKWERED.
MFFR MK IR EESRE, JFE APT 324N 4-9 Fiow:

RESTLETZ24#4 Open IMS Core
HSS CSCF
Component #> Router
HLF
N R —
= AHREEEE
Resource-
A
Resource-IM €120 EI]
b
Resource—FT BOR Y RIS R
checker AR B

B 49 restlet AX(iERE

(1) Component 4 Restlet INEARZ-4H4F, MR TS 5 B 5/ url TLEC AR ;

(2) Router 58 BT A APL A EKRK 7K THE;

(3) Resource BBt} — API # [I%HF;—4 Resource %, Resource %
IBiL Spring F2M0EL, H7F Restlet T, Plan TR
#%:<lookup-methodname="createResource’bean=“makeCallsessionResource”/>

Restlet #E4EAR R 19 3 B4 F 72 T 11 2 Resource AR Fin#EK, URL B4, Restlet

Zetl £ E & Component I Resource B2 . 25 LT LI X £ 4> Resource, —

A~ Component 1] LI £ 4> Resource.
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Hr, Resource BEHR W — API # O X4 K — 4~ Resource 2!, Resource
JKIBiT Spring A8 NER, IFLE Restlet #Bkrh, AT HIEAMER:

<lookup- methodname="createResouree”’bean="makeCallsessionResource”/>

4.3.2.3 REST APi BYsCIR

Restlet TR 4-10 Fras, HH controller EL4T A restlet AEZRH]
component, resource tLXT N HELR Y resource, service XTRHEZLM ctd R, im #E
B, f R

B 4-10 TAELEME

Controller . F & =4%, 4r7l®& Application. RestJaxRsApplication FI
RestJaxRsApplication, X =R FETEMIZITHERHER

Application X #8 & R # 17 7 H & . 4% & 7 # R &K :
javax.ws.rs.core.Application, F B #{ getClasses() Fik. RIBWT:

Public void getClasses()

{Set<Class<?>> rrcs = new HashSet<Class<?>>();// 1% B & rrcs.

rres.add(ctdResource.class); /¥ R HR S HFEMBAES

rres.add(imResource.class); /4% B BN @ EMBANE S

rres.add(ftResource.class); /B A ERI R IR MEBRNE S

}

1217 2K RestJaxRsApplication k& T org.restlet.ext.jaxrs.JaxRsApplication.
JaxRsApplication 2 & Fi SR¥T4H 1L EE T JAX-RS ] Web-Service BB 173135
RestJaxRsApplication 2K i) FEVEF 244 Application JI A B IE 4T 8 4+,

% Restlet IR E S| Tomeat P 2fG, FTEXT Restlet LIS 1ER
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BPhH JAVA BBFF T3 E . FR%BHEK RestJaxRsServer FEIE — Nl HTTP
SERVER, FHENTANLIH 8085 #1.

FE# it REST API BSR4 4 RK4F 2 R BIRTIREBLST N T A5/ URI, 3
=HFREFUMER HTTP FiE# TR . SRR EBSHFEUREANE, =
ANEE, BNMRBEARANERRRE. MERIERETHE ctdResource. imResource.
fiResource, H KRN O h &4 O BIRS URI BEATAHRBSY . SISk EH
%% ctdResourceHelper. imResourceHelper. fiResourceHelper, H 2% &£
ORELAERATERE. THUATIRS ATIBT URD BRE.

(1) BIEFEIFEIE: ctdResource, EFIFRAM EE H KR I DB B BT
S BN MR EIEEF . NRTEN T

@Path("ctd")

public class ctdResource {

@GET/POST/DELETE

@Path(" {id}/xmi")

@Produces("application/json")

public String getctd Xml(@PathParam("") int id) {

AR5 LR 2K

1}

HH@Path("ctd")$ 4T T URL B42; ctd B2tk M &R A ctdResource 3K
4 ; @GET/POST/DELETE B3 T http FIEH A1%; @Path("{id}/xml") &4
FERTER X R path, FASKE BAXS R URI #4%; @Produces("application/json™) &
KR B BB IR N json; @PathParam("") X Z AL BBERNSHME, ZSHURE
W5 R EMERRAR .

(2) A ctdResourceHelper

ctdResourceHelper FIREHE Sk SO, Services FIRHETHAEEDON
ThEe, ctdResourceHelper 1RYE A 7)) Mk -8 58 A I XS B2 B4 DL 5 vk, s 3|
WS RIRARIERE, REERSYH, HBERERERSS. TEHTHIE
#, B HTTP | SIP Hhil s, |

(1) B3P RS2

MZ P oE R HTTP P, 40:

POST/GET/DELETE: http://localhost:8085/ im/fi/ctd? &3 =$Z#{8

BE R, SIP MY

Sip:ims localhost:8085/{im/ft/ctd};method={post/get/delete} ;transport=tcp; {
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# =$=H1E)}

(2) IRFBRENEF I
MARSS 25 IR SIP R [B]{H -
Public class NotificationServlet extends javax.servlet.sip.SipServlet {
Public static ArrayList<Address> CLIENT LIST=new ArrayList<Address>();
@Override .
Protected void $ /7754 (SipServletRequest req) throws ServletException{
System.err.printin("$ /7 7% 4 action"+req.$3 YN F i sip-url IS TR R):
SipServletResponse resp=null;
resp=req.createResponse(SipServletResponse.SC_OK);

resp.send();

}
W15 B 6 R YR JSONP R 2R EI44 i A .

4.4 BEING

AEIEHE =FWEM L IMS BBAFFRHCE AT BAXNITRM API
KA REAR BT ERE R, FEREREEHEAHFILEHFRTER. B
BFXt APL BEAT Wi, A& URIIEIE. API DhER&TH. API S#ikit.

T Open IMS Tore FFEH HIEE IMS 86 H T FEHLEZENE, F&
AT LAVR A B 1B T, T I BRI APT 4555 =07 . iR B REST FHBUE
B R T 5E EGE APL HEAT R FF REST HEZE L IUIR 55 28 3k 5 % Y i B T il o
¥, FHBEOBTHB, 5 IMS BAIFBCES APT KIS,
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LB B R E TR AR

ELE tIFl SRS e

4E0, APRRRCENEE. EERSRE. 2HE, BN, 281K,
EEE R TR B EMB R SSL, BRI IMS FI8E 1 FFECF
8, ERENEERLFILSE.

5.1 Bl HIR I S A

HFRITF5ERA IMS B FFHCF G IREEH APL 04, TUSCBENEE
FIEIELS . TS BLMTSHAYE, LS MR HERPFSI EMT)
.

REFRSATEZIMA I EE -

(1) EMGREPHEM[ER SR, ERAXNAHEESE, HAATE
Ext s, WEERGHRAEPRES, EBESTHSERE REEF;

(2) M ERmaERSThEe, TMBLHFEEE.

AR X B E 7 BT SEI AR R

(D BREEEMS WHIE:

(2) PCHBIEEM, WQQ.

HAi1R 2 M i v R B R A My BRI RA G H L EE
P ERR A AL . BRR U BB R ASCRIT I = APL 8 O st I gk %, &
SCE R AT R AR IMS B2 D FF T G R AL R APT B2 D &R — Mk %,
i s A R — AN RAEKBETLA.

PN RE RPN, RAFMY: FESRKEFER, RIFESH
WER, RHEE FEEROHERBLENHER: FERALLER, Wi
TIMER, BILFE.

5.2 UMk FaThEER TS SEH

A AT RIS HIThER R T S5 W,
5.2.1 tlER SThEE it
A EAH e EL & Bk &R Il 5-1 Bk
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BHE QRS kS SEl

B

5-1 B AH B
VIR A s = MR, A
(1) BPRF9H R
PITHEL I, Vi (Mt 5%k &5 SE77808, %R

T EE PRIV S APL 42 AT L0 . DBV B sSE L in 4] 5-2 P :

A —

B

E

SIE 2
(=)

E2dis

p

(G
e

GT’TF S l?) Ta
SR

P
\

GOIE S

A3
=

EYEIR: IR
IESLS

HEWOH B

\W e

(e

I ERE

B 5-2 BREdiH &2 AEaR it

TEFKR, AT

G55 B B B AR 75 ZE O P SR (DR BT RE, 20 AR R
U B IRESHREE. HUHE K. SBIE BB ITCT- & APL 3R 4R PUF o)
REMY APL I, QUHENIL S R&H5E B Sk 55 HE A .

(2 I SO

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.
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SN il N W e e A

FOVFER =5 B R A5 % ML A s ST, % Th RE B M SCHFRdm AP
B VAR HAT SR . 12T R 5532 40 5 B i B R0k, RORRE R s F AT
Kik, B 5-3 A AL D hE

r FEH S

(O——{arsctetesmmsg <ii:>~— Balk Tt w<i:>>—ﬂ<>

HUH AL 4

N

AL B

i

B 53 ARkt
(3) miitks
HRIRTEL N, &l LA TS, R RIS 470 kT %
ARANZE P RS, ZIhRE R ER A SRS AP DTS, & 5-4 vk
w5 R aeE

ok AR S

()*~ﬁﬂw&%ﬁmmmk<<::>hw G RS

b migks

R
o RHRSEH

B 5-4 &4k 5 0 he it

5.2.2 BFmll SHThEESKIL

BUFN AR IMS BE/TTIBCE G 348 APT SR SCEME % Dh e A 5 2%
FEEE I IBCE & ik it APT MV S5 8 40 5 1 2 . SRR L 55180, R 225 E )
55 A B (b 558 AR BN AT . BRI A 0 G 55 A0 KA SEEREA T ik, [
i A G 55 R T 3T APT ML S5 AIAY . G IL 5 AOSE I B 5-5 Bz
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FAE QBN RS S

Hirtk S
AP
WO ERR
ERIE ] £
BOSE e - s ———» &k
IR Y F-465 B[] $ A tokenfti
g |.‘ :K
e P B
siktks O Chat—=id
o B E O TR
EEgag b O STt O - 4
Kk fERE O
& TR
EHRE O i
FER /K AR i
. SO HahE
o i
kR BRI R A E x o
O BT e
L REXHER O
TR 2L SRR O
THHERRES O
PO S8 SR O
R
W%
RAEWE O
IR O
W FsEs O
BR O

B 55 #k$E£E
5.2.2.1 EIpHEE

RY BT RGP . 3G AR A TH B4
(1) APz
F P 2025 a1 5-6 Fin:

USER

Token-id: String
Status:UserStatus
receivedAddRequests;Hashmap
sentAddRequests;Hashmap
Contacts;Hashmap
accountName:String

sendMessage(User to, String content):void
receivedMessage():void
deleteMessage():void
sentRequest(AddRequest req) :void
removeRequest(AddRequest req) :void

Bs5-6 APFpXLA
E SR 5-6 B, 1ZKILEXNT 6
[1] token-id

AFEEERY,  ERER

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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token-id A& String £ R, ME—IRH— N BIRER,

[2] status

status f& UserStatus 284, UserStatus K& TH#HTNE. WTERTEX
B B RS

[3] received AddRequests F1 sentAddRequests

WA B 2 Hashmap<String, AddRequest>Z&!If], AddRequest RAREH, %
Ar B A A RK oA A RO F P IR B RS BR A BN i 3R E,

[4] contacts

3B £ Hashmap<String, AddRequest>JSEIf), AddRequest BAIREZE, &
2B R/EA R A P RS BRE B A E K .

[5] accountName

B R String KA, ATERAFPER.

RIPREEZFUT AT, BEWT:

[1] Public void sendMessage (User to, String content)

BZHER TR EE, #Ta/RAKNREE

POST/openapi/im/sendMessage?recipient=to?subject=content?oauth token
=token-id

[2] Public void receivedMessage()

ZERTEIMEEGE R, #TEe AR AR R

POST/openapi/iny receivedMessage?oauth_token =token-id

[3] Public void deleteMessage()

BT ERTERRBUEH B RE, TR AHARER

DELETE/openapi/im/deleteMessage?oauth_token =token-id

[4] Public void sentRequest(AddRequest req)

ZHERTEIRARREHEE, #1781 HARAER

POST/openapy/im/sentRequest?recipient=req.toUser?oauth_token =token-id

(2) Conversation 2
Conversation K IR E L —A31E, KEWME 5-7 Fias:
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FhE WHLEHNRITEER

Message Conversation

Subject:String
message:String
date :Date

Token-id: String
messages: ArrayList

oY

getContent():String

getMessages():ArrayList<Message>
getDate():Date

addMessage(Message m): booLean

B 57 stiEX LB

Conversation KAWL E, 5% token-id M messages, H A token-id &
ME— BRI EA R B9 &8 . Messages EZ —/MAFI, KAHCH7E B MABAF.

Message K F EXH S FHITHR, SFEHEBRINEFRIESNE.

(3) RA%

AP IRAH AddRequest KL, XLThaetb M8, FEMARFRERN
RIERE, HBBIEHITERS. AddRequest FiE5E T RequestStatus REIFE,
ZEBBEARBEHEERE, A enum #FR/R: {Unread, Read, Accepted,
Rejected}, BIoRkiE. T, B8Z. HANMRE . IRELKKE WK 5-8 FioR:

AddRequest
fromUser:User
toUser: User
Date:Date
Status: RequestStatus

getDate():Date
getStatus():RequestStatus
getFromUser():User
getToUser():User

B 58 RALLAR
REFE X TN EFMOANFE, U FERREGRIX UM E, 29 58:
fromUser &K%/, toUser U5, date KIXRTIE), status 1§ BIRZE.

5.2.2.2 &S

XA ERERR T F SN BEREEA I, RE2ERHMNTTHEHBERL
. HHEERE X — File ZERMR . File 25 5-9 Fizs.
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File
file-name: String
date:Date
fileSize :Float
fileType:String
url: String

getFile(): String
getDate(): Date

getFileSze ():Float

getFileTypc() :String
getUrl ():String

MS5-9 IHEXE

5.2.2.3 Sk S

AEREREEMNA A LRRSREED), HPrLASRURH API H1iR
L, AREAE Conversation 2, HAEAFEER.

RELRAREGENEBRESHE, HELEHA enum KFRIR: {Accepted
Rejected }, BIREER. AR

5.3 BT SEEIMFHIE

AW EERIR T AFL S LR, EEMR T eFLSRMTENTEE
&0, FERIMIHTHUERIFRERRERESGEIEH. B 5-10 R T IEE
EHLFRAE:
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FHE QLSRG 5

S ) BB A IR 5%
SRAHTTPHITE R A
BEOREWR

—

TFIFIRREAT P
Hr MR E AR
SRSIP INVITE

|

R% 2 BARR A
H#RSIP INVITE

JPIEFEZE

?‘Eﬁ \ﬁﬁ £ 34
X HirR P ARSBE
BRAFEREER & i £
P RIEAE B ﬁzooomia&ﬁi
IRFBHM B RES JRET A BRIRS
W%, MSHEHTHMY R%, FSEHHTPMY
R ZE BIEE HERE BIREIS R
SN FH (202Accepted)
!
e TE R A E AR 1R
R ENIMSRPEE:, AT
MessagefI4&H)
]
SCRIEHTTP DELETE
HWE, RXHRSSE
RIESIP BYEJN B4
FENIHY B H

B 5-10 BPadid 8ok FiRAL
IR :
L P B TR A, S F RO v S ThBE s
2. M FEE AN RRIKR, R HTTP i
3. BEJIFHCTE &6 HTTP Bl g 455 SIP $1, 1] IM IR 55 28 A SIP 153K ;
4. R%% 2 B b5 k% SIP K
5. B ¥ P 4521 K 81 & 2000K;
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6. BE I IFIBCFE &% SIP 2000K # 4 ik HTTP 202 Accepted;
7. 3857 MSRP B4 HT(5 B A

8. fEHm e .

B 5-11 R 1 S0 AR50 55 iR -

TRE SR

BARH /S8R
R RIBARE R

B2 [ 68 S1 TR 2%

SREIHTTP POSTHI

KPAE ORI
iz ]

l

FEIR IS SREAT i 5%
BT RS 2% AT
SRSIP INVITE

T

REEEBRAPR
Hi#RSIP INVITE

[

|
4

J 25 B HH B R IE S

P, ST P

BHRBIELHERER
) A

(52 i o b
gR )

PIEHERIE
fiEc)

l

|

HAFM P ARG #R
iﬁzooomi BE2il

LSS
1

RS 2K B RIS

P, PSRHEAT PR

PO (E BB E SR
F3 (202Accepted)

I

£ R A E AR P ]
EROZMSRPEEHE, HEAT
praidiolis |

W%'W

SRR EUTTP DELETE
WE, RERMRER
RIASIP BYEN B4

SRER I B R

£

P 5-11 SUAHA% 4k 4 iRAZ

1 PIET R, R SC L imTh fg
2. N H P & D R RS R, R HTTP T2
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3. fiE JIFFICE &K HTTP PS4k SIP ¥, 7] FT AR S5 4% &% SIP 3K
4. 55 2% ) B bR P KGE SIP 13K

5. HARH P21 SR IF[H & 2000K:

6. AE JIFFHCTE 6K SIP 2000K #4t fi HTTP 202Accepted:

7. 857 MSRP BE4EHEAT S 4

8. f&H e

Bl 5-12 /R T stk T LS5 AR

R P e I TP TR
SEHHTTP POSTHYIE
ﬁﬁﬁi&;éﬁﬂﬁﬁ?

|
v

FFIRRIKIHEAT th il Fe
Hep IR 25 23438
SRSIP INVITE

l

J S5 B8 R AT

Al E O R R

H#3RSIP INVITE,
REETE

[

-

W BEBIRT AR P RS R
" AtEnA 22000 B B2
SR
& !
: EreRaEEay
JIR 55 2R EUH i g eEny NERY FE P ) AR 55 2 SRS R Rl R
P B IEvpnyiEsR REWERIEAER Al (202Accepted)
1 L{wfw
X ZIEUTTP DELETE
R TR B B RES HE, KR RS
R, MSFEAT ML SESTP BYEYH B4
HBoRE A (E BRE SRENE B AR
4R

R

B 5-12 &K 5k FrinAL
TR -
L s, S sk S ThRE;
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JEmER A TR 2AR

LNARFEABEORESAETRS, KA HTTP B
3. Re TR E ¥ HTTP Mtk SIP X, [l CTD RSB 25K i% SIP iF

4.CTD BR%5 8B 75 H 7 Ki% SIP 53K

5. 007 BEZHEL T, BAaRFEE 2000K;

6. e IFFIF &% SIP 2000K #:#t i HTTP 202Accepted;
7 fEHE . -

5.4 KE/NG

ABETHENEFHEN IMS BATTHCEE SIFREED, FANRE=RS
AP RERBE—EIFLS . S ZAFLSHIT MR BT, UMEHITE
318

FERTEBLERD: WARHBE IMS 88717 8CF & R TR AP
BEAT T AR S WAE: Bt T — RS, AR B EE R A - MEEEN
BN B B A R T S B IRE T BAE AL R BN R A P R
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BAE REERE

BARE REESRE

6.1 EXTIERL

AXEBERE T WAFA IMS B2 LSS EEERWEEIFBRTE
BEATHOE, SSHZEAVEHITR, REEERNLEMZSLFERBKTS .
FEZXT IMS BEAFFBCE 3T 7 T, 30 RS D RR AT T R R IR
FHT I B8 S FFRCE & 32 SEBLF & #I5 B, 83T OPEN IMS CORE ##F &
NLRZMZE L84, FIF Restlet XIEHH API TN, LIFEHHE. BE
R T RIBLSS, FERLS IREHEAT T HARRIEIER . Wit, UEMHATSCHEL, FR
S TSR EARE. BET/EREDT:

Hh, ERARKERED, AL AR LKMNS BERNRAIFREMS BT
JRHI APL. 43 i 5 HERM BRI FFHCE S AHLL, BASMBE I T BCT & Praeid ttae
KRR, B, X IMS RGBEEREMTIIRSEHT TEANES, TH
IMS 7T K IR 55 28 | DUR LRI B8 h S se b gl L ES¥ ST B MR EHITHES
FIAF & RSOEe, RRRTTRMBE —MBAEEANTR, EHRTUUMEEE
HA A IMS SEIEEAIFBCE M Z &, oI IA &R S,

St 88 ST G 3ET T B ORI & 05 B 317 FF U APT KR
TBCBIR B B 5 it (o0 B KRRt R B WL S5 B9 T X 77 3R . [Eli, %+ OPEN
IMS CORE HEZEHHAT TIRA WIS, FHETHHERB R BT & k&R
JZ. XF Rest AP FFHEZLHATIR AR S LB, %X Restlet HEHEXT B it 58 AL
APL#THFR, EIFEMBIARE, BT &R ESEH.

EARRRXHAKSEF, ATRERAFBHEFEEH/RE, #itT7T—4
BIFNL &5 88 T B SR AR08 THIMT R A . A 0GR T %803 S HITh
RE SR . WA T ZeEnNLE KRS SRR

6.2 T—TIEx

BT R T R A N BE A R, A SO BIBE 1T ISR M K U b 5 A
BREE, AT PBIFRR, LWEREASEEATAKAENT.

WITH IMS BRATTT 6484, NBARAKE, FHFERABEXEBEFR
T WHEBAEHBREPINDLERMEE=ZTIT RENRES . MBE=T7 TR FRME
MEE N T EHBEME IMS MRS [IRA. EHTRER - BHINF &6,
&N EE LA DN S
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£ API |itid s, RERTREZEN = API B2N&E#HT RIS £
Fr.t IMS ARG B REAF JLHFE, RBKARYE IMS W B R FRE 5%
A 5 B AR ot FoiEAT APT 8 DR S I

EUERTIES, HFEF—PET IMS XA FE#THE, 55EET IMS
RIEE B EEMEVEFRED. SHER, #—PLR—NEERE L%
KB BFY G, BT IEEBRGRIRSB[LSL, HITERN., B=F7FKE
HIRE SRR
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