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1. 29

= ZO0M= OSGi 7|=0i ol ZHFSHA| A7t

11. 712

OSGizt OSGi Alliance®il A Fe|st 7| =2, Attt SHZ0j|M AL E

YHO AHESE O|FO{X ULt OSGi AH0f| HA| =M ot O Z2[A
JHseln, SHOE 1M Jhs3t HEHESE 0|20f7Ick 2 HE

X AE2|0f OfsH BRlEl Xt AHSS o M2 A 28

Ol =X HTLHE A|AEIS JAIB}7| 9t

ML- O 1
M2 HE(Bundle)O|2t 22|= Xt THALE

|
ES2 0SGi MH|AZL E2]=, OSGi MH[A
s} Ect,
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OSGi 7|=0fl TSt XEMISE LI 2 OSGi 4| AIO|EE EUSTE 0SGi 7|&28 T35t U=
ﬁ 0421 specification0l| CHet 2 ALt APIO|| CHet Javadoc S CHet HEE M55t QAT

1.2. OSGi Framework

0SGi T2 292 = 0SGi Aol A #40] £l= 74 40|CF. 0SGi Z22I| 3= HE(Bundle)o|2t E2l=
SHEA0| LT CIRRE Jh53t of B2l M HEHESH cist 22| I HIE SS oot 23T & UEE o
7158 RBICL

ro

OSGi Z2|Y{20M MSdt= F2 7|sS2 L3t 2L

« HE(Bundle)Q| M F7|E t2|stCt, HSO0|Zt OSGi AHI0f| A Holot £MHFES META- INF/Manlfest MF

otdofl 7| =S¢ JAR IHUO|H, OSGi Zef| (¥ 37t &t2|st= 7|2 THeIO|Ct OSGi a9 3 XiA| = H
HEE FSt JACH, OSGI Z| U3 HES A|AH] HE(System Bundle)O|2t 1= STt

« Zt HEE AtO|0f| O] =2 |(dependency)E &2[st, st HEE S HB(wiring)SiEL}, 2 HES TSt
I{7| XLt Xp&1O] M| Z e 4~ = TH7|X| B! A Soi| thet HEE Manifest. MFOll OSGi A 0| &5t
YACHZ 7|&3511, OSGi Z|Y9 3= 0| RS2 0|80 2 HE 7H0l| 2| F 2AIE melot = AE

(wiring)$tCt,
. ._EOI M35tz MH|AE Z2|BtCE OSGIoIM ME|AZE EH 7|SE MSSHe, LEEQI XHE 24| E 2|O|BtCt,
2t HEE2 0OSGi AT A s Y S AFRSI0] OSGI TR 37 22|SH= MHE|A 2 X|AEZ|(Service

==

Reglstry )0l MH|AS SESHAHL, SEE[0] A= MH|AS THMeF AL8E 4= Ut

1.3. jEUS 0SGi 7i8

« ME AIZF Al 27301 K2t OSGi 2 Y3 QAAHAS MHSt 7|SE + AL

o

* JNDIZ &4l 0iZ2[Z|0|40] OSGi 2| U3 HS0| 2L == UCL

+ OSGi Z2{| U 30f| CHet HEHE &QISH7ALE, OSGI HES MK, A%, FX|, A4, MAHY =+ Ct
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2. 0SGi Framework AX gl |

2 HOo| M= JEUS OSGi Z=S AE30 OSGi Z Y3 E EEHSt 2 AHE5t= Y| Chio 2Fetot.

2.1. 712

OSGi 7|£0| HMSsts Ao et st HESE O|F T OiE2(A|0[HS HAstI| 2[8HA = OSGi
T2 |37 HRSH. OSGi T2 YT = OSGi 7|=0M o] &= 718 RAZA, HSSOf| tigh B 8l 22|

7|5S distn, HE ALO|0f| | &= ZHAIE 2|stH, 0SGi AMH|A 2| X|AEZ|(Service Registry)S Sl AMH|AZS
SESt Bl + U E = 7|5 S2 ST

JEUS OSGi 2=0|M= AFEXI7F OSGi 28 & ZHIE &= ATE, M BF S Sl JEUS MH{7t 7|SE o
S22 OSGi Zaf| Y3 AAEHAS HGSH0 £I[SHA[7] 1, AHof| BT =2 28 FE 72
M SStet. o|of BTt AUS2 JEUSOHIM MSdt= 2te| =718 Sof &g 4 Ut

get s

JEUSO|M = OSGi Z2f|lfl3 78HM| 2 Apache FelixS A2 $ICH Apache FelixOf|
(i) CHSH A= Apache Felix 24| 242 & D3tct

2.2. OSGi Framework &4 gt=

OSGi FrameworkO0f| CHet 8 St5S0f Ciot 8H2 CH3at 2Lt

0SGigh B215l0] JEUSOIM RZste M8 252 S5 MY utde X|esix| 2ect 29
() Z0l MHof sl Mae HZst 20l MHE M7 Saiof HEch,
* Name

OSGi Z2i| ¢ 20f cher 7St 0|2 XIFSHCt.
* JNDI Export Name

OSGi Z2{| ¥ 3 2| E JNDIO| SEE [ AH2E JNDI 0|E2 X|FSICE X|HSHK| b= 2 Name 50|
Xt T2j|l9{3 0| E2 NDI O|E2 & AFEotCt ALKt O Z2(Z|0|40] OSGi Zaf| Y3 0f| =7
HsHore <2, JNDIO| SEE0] U= T3 NS lookupsto] AHEE 4= UL} JNDIO| SE3t OSGi
Framework Z{X|= s M0l CHaf M TH R =510, R AX|0| A lookupdt] AtEE == 8iCt.

* Target Servers
OSGi I YA E A8 MHE X|HStCt,
* Framework Configuration Properties

OSGi ZH YIS MMstn x7|otet | GAZE MELUES XHSICH 2t ™2 719 2o o= M=
o 2E| HEHO|CH OSGi AHO|M APE Hols £ TR2IE|ST, Apache Felix FrameworkOflAf AFM & 0|3

2. 0SGi Framework 8% 2! Hlof | 3
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o= T
EHE|S0| CHi A= OSGi Core Specificationg, JEUSOIA AL&8t= Apache Felix0l| Al & 2|5t
E|S0il thsl A= Apache Felix Framework Configuration Properties2 &t $HCt,

E USSE MEY = A2H, o Z2|AH[0|M0| AIE Y AHof| et Z2HE|S XHY = ALt OSGi 20| A
X o o
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AFEXII E1FY BHESHK| @f2 2, JEUS OSGi 2=0| 7| 2¢(e 2 dFdt= T2 ME|S0| Ex{tct. i
DZ2ME| S0 ciet =52 Ch3at 2Lt

i R [ S

T2HE| ¢
felix.startlevel.bundle 30
org.osgi.framework.bundle.parent framework

org.osgi.framework.startlevel.beginning 100

org.osgi.framework.storage SERVER_HOME/.workspace/osgi/FRAMEWORK_NAME

Initial Bundles Directory 2 MY =5

JEUS OSGi 2 E0f| A& Initial Bundles Directory2 X|&st1, O|0f CHSt X2 HO{E 4 U
H|lZetct. Initial Bundles DirectoryE X| &5ty A3t E HH S H2, JEUS OSGi =2
X732 ettt 2 ST /KIS AASHO] CIAE2] otofl /= JAR MU S S HEE 7tF, T30
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AX[Sh= U S Aot
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7|t ®MSstH, sl CIZE 2[of tigh 22U S71st Sofl thigt 7|52 MSotA| gt
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Install Initial OSGi T3 7|5 Al Initial Bundles Directory0f| &7l HESS HA[ZX|
Bundles o £ E X[HztLCt.

Initial Bundles Initial Bundles Directory0i| CHot Q| X|(ItY Z2=2)E K|S X[ HEHK| 42 &
Directory Location 7|2 ZZZ JEUS_HOME/lib/osgi/FRAMEWORK_NAMES AtE 3t}

_C'>_
Default Start Level  Initial Bundles Directory0i| | X|et tHES0I| CHEt start level 7|22t XIFSHC}

O -

Fail On Error HE X7t ®MCH 2 O|ROX|X| i%hS R 0|2 LREZ UFEX| R

o

i
x
0l
rot

Ct.

* Bundle Installation Descriptors

Bundle Installation Descriptor XML ItJ S0 CH$t 9| X|E AHtC} A 222 X[™H Z 2 Initial
Bundles Directory 22 E 7|£2 2 It 9|X|E ZHSICY

Bundle Installation Descriptor= JEUS OSGi 2E0|M AtE3t=, MX|g HEOf CHst HEHE B2
otAO|CH AF2XFZ MA|E HE S| Cist M2 S B0t Bundle Installation Descriptors ZAst =, OSGi

oY 3 B0 XML I X[ E HAISHH, JEUS OSGi 2E2 OSGi Zai| {3 X7|9 2 & X7| HE
| &

|
Cl2Ef 2|0 Qs MSSS MAIBHs TS PR S, XML IIUS OISO s THUo| X8l B E ujgtoz

0

===
o b . o ASHE
HEZ HK[St= 2HYES SAHTICL
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Ct22 Bundle Installation Descriptor0f| Lt of|H|O|Ct,
Bundle Installation Descriptor Oi| |

<?xml version="1.0" encoding="UTF-8"7>
<bundles xmlns="http://www.tmaxsoft.com/xml/ns/jeus/osqgi/bundles">
<I-- XML I LHofl Z|HE0] U= HESS HAIY i MY start level 7|22k -->
<default-start-level>15</default-start-level>
<I-- HE AX|of| IS d2 0| FE 7HFLEX| o8 -->
<fail-on-error>true</fail-on-error>
<bundle>
<l-- HEO| CHSt start level Zf. default-start-levelOf X|& St Zto| QMSCE, -->
<start-level>5</start-level>

<I-- HES MXER| off >
<install>true</install>

<1-- HSS MAB 2 ARALX o >
<start>true</start>

<I-- AKX HE9 URL -->
<location>http://central.maven.org/maven2/org/apache/logging/log4j/1log4j-api/2.8.2/10g4j-
api-2.8.2.jar</location>
</bundle>
</bundles>

2.3. 0SGi Framework X X7}

= ZollME= OSGi Zaf| 3o chist BE S FItst= WS dFott

ZEEME

CHE2 2& =2 AHE0t0 0SGi 22| 30f| thet BE S M-d5t= ofIR|O|Ct.

[MASTER]domain1.adminServer>list-osgi-frameworks

No 0SGi Frameworks exists.

[MASTER]domain1.adminServer>add-osgi-framework -name framework-0 -servers serverl

Successfully performed the ADD operation for 0SGi Framework framework-0, but all changes were non-
dynamic. They will be applied after restarting.

Check the results using "list-osgi-frameworks".

[MASTER]domain1.adminServer>list-o0sgi-frameworks

List of 0SGi Frameworks

T o Foocomommonsmoosonnsansmaoso Foommoosmonsoonmoosonnmas +
| Framework Name | INDI Export Name | Target Servers
foccscccscocsoosoossossas L foccocccsooccscseoscassas +
| framework-0 | | server1

R T T T T TP e e e +

[MASTER]domain1.adminServer>

ClIMI0l| A At2ot HHO{S0f| CHEH ApAM|E MH2 JEUS Reference QLA 2| "OSGi 2
(i ) HHO"S F Bt

.
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YO0 YEH2Z O|R0{T R, MHE R7|SotH LiZ 1k 20| OSGi T3¢ 37t §EHLZE 7|

I

HIAIX| 7t E= L}

[2017.10.25 16:06:24]1[1] [server1-1] [0SGi-0003] 0SGi Framework [framework-0] is started

successfully.

2.4. 0SGi Framework 8™ &%

2 ZolM= 0SGi Z2 Y 20il it ¥E S Sk WS Fetet
ZEEME

[

22 2& &2 AHE0t0] 0SGi 22| ¢ 20] thet €8S +8Fdt= GIx[O|C},

[MASTER]domain1.adminServer>list-osgi-frameworks -framework framework-0
0SGi Framework [framework-0]

e e Hmmmmm e +
| Attribute Name | Value |
e e Hmmmmmmm e +
| Framework Name | framework-0 |
| INDI Export Name | Not Specified |
| Target Servers | server1 |
| Install Initial Bundles | true |
| Initial Bundles Directory Location | Not Specified |
| Default Start Level | 30 |
| Fail On Error | true |
e e e Hmmmmm oo +
Framework Configuration Properties

R e +

| Key | Value

e e +

(No data available)

Bundle Installation Descriptors

= e e +
| Location

e e +

[MASTER]domain1.adminServer>modify-osgi-framework -name framework-0 -dsl 45

=
S

=

(o2 ]
A

ct

Successfully performed the MODIFY operation for 0SGi Framework framework-0, but some changes were

non-dynamic. They will be applied after restarting.

Check the results using "list-osgi-frameworks".
[MASTER]domain1.adminServer>list-osgi-frameworks -framework framework-0
0SGi Framework [framework-0]

6 | OSGi 2HiA

rr



e e R T Hmmm e +
| Attribute Name | Value |
T e Hmmmm oo +
| Framework Name | framework-0 |
| INDI Export Name | Not Specified |
| Target Servers | serverl |
| Install Initial Bundles | true |
| Initial Bundles Directory Location | Not Specified |
| Default Start Level | 45 |
| Fail On Error | true |
b Hmmmm oo +
Framework Configuration Properties

+----- et e T TR +

| Key | Value

+o-m - e TR +

(No data available)

Bundle Installation Descriptors

e e EEE +
| Location

b +

[MASTER]domain1.adminServer>

1. O[O AFESH HHO S0 CHet XtA|e AHS JEUS Reference QHLHA S| "OSGi #H
HHO"E HIBHCE,

—

() 2. 0SGiot 2H21510] JEUSOIM R2st= MX St=Ee S5 MM uldS X|@I8tX| =L},
201 0l A0l CHo) AHS HASH AS0|= MHE T§7|SefoF MR EC}

2.5. 0SGi Framework A% Ay

Holl M= OsGi Z2| ¢/ 20] chet 2F S AtAol= AjS 2Felrt

r

CHE2 2£ =2 AH8%t0 0SGi =2l =20f| chet B- S AH|Sh= ol |0t

[MASTER]domain1.adminServer>list-o0sgi-frameworks
List of 0SGi Frameworks

| Framework Name JNDI Export Name | Target Servers
L P P L L e e e R e L L PP e +

2. 0SGi Framework &8 2 H|o] | 7



| framework-0 | | server

[MASTER]domain1.adminServer>remove-osgi-framework -name framework-0
Successfully performed the REMOVE operation for 0SGi Framework framework-0.
Check the results using "list-osgi-frameworks".
[MASTER]domain1.adminServer>list-o0sgi-frameworks

No 0SGi Frameworks exists.

[MASTER]domain1.adminServer>

1. G0l A Aot HHO|{SO0f| CHEt XpAM|oE M2 JEUS Reference QLA 2| "OSGi 2t
HH"E

|

(i ) 2. 0Gis} 22ISIO1 JEUSOIA HBPI= M2 BIBE §5 UH WS Mok et
ol Z0I M| CHoH MRS WA AS0l|= AHE X7 SsHoF M EITH

2.6. JNDIZ S4ll 0SGi Framework0l| E26t= 2hH

E(OSGi =¥ 3 HE2| bundle
.framework.launch.FrameworkO|H,
0SGi Z2 /93 0|22 JNDI 0|20
K|S THK et AHE S 4= RULCH

|'11
0 Qo rE
HO o n

lU oX
N o

ry
= Jg

OSGi I3 E M5t LIH, JEUS OSGi Z=2 A|AH
context)E JEUS JNDIO| SEotCt, SE6t= M2 EtY2 or
JNDI 0|2 HH0|| X|H3t 0| E2 AFESICH HEE NG| é

O =2 O

AtEStet. o Z2|AH|0| 82 2Rt A2 INDIE S3ll OSGi Z2i| U+

S

Q

49

Of2i= JNDIO| ‘framework-0'2t= O|E2 AHE3I0 SEEIX A= 0SGI Za| Y3 AHME 72 =, MH|2~

HHE L= HEE +HSt= 2 & of|F|o|Ct.

JNDIO| SEE[0 = 0SGi Z2f| Y 2E Sdll MH|A 2H|off F25k= of|#|

InitialContext ctx = new InitialContext();
BundleContext bundleContext = ((Framework) initialContext.lookup("framework-
0")).getBundleContext();

ServiceReference sref = bectx.getServiceReference(ServiceA.class);

ServiceA service = (ServiceA)bctx.getService(sref);

8 | 0SGi 2HiA



3. S Mo & ZEL|EE

2 YoMz 2& 2 AE3HA JEUS OSGiZt 22|5H= 0SGi L2l ¢ 20f| EX[E|0] Rl HESS HofstL
SLIEEsH= Yol thoh dFetrt.

Ol |0l A At ot HHO|S0f| CHet XpAM|eE MEH2 JEUS Reference QLA 2| "OSGi 2+&
[ ) Ho|"S Fmetct.

3.1. HHE DL|EE!

CHE2 2& 2 AHE010] 0SGi 22920 2X|=|0] /= HE 53 =elsh= oIx[o|Ct

[MASTER]domain1.adminServer>show-osgi-framework-info -server server1 -framework framework-@ -1b
0SGi Framework [framework-0] Information in the server[framework-0]
Framework [framework-0] Overview

e feommco=os +
| System Bundle Name | Version |
= e 4o +
| org.apache.felix.framework | 5.4.0 |
e Pecmmcomos +

foccotimcscoccoosaossossas foocoeomos frmococscsccsascsass fecmmco=s feccococcsosos +
| Id | Symbolic Name | Version | Location | State | Start-level |
Hmmm e m e fmmmmmm e Hmmmm e R fmmmmmmm e +
| © | org.apache.felix. | 5.4.0 | System Bundle | ACTIVE | 0 |
| | framework | | | | |
fomcotiocscoccoosoossassos foococomos foccocscsescsasssosss fecomco=s feccococcsosos +
| 2 | org.ops4j.pax.url | 1.3.7 | https://repo.maven | ACTIVE | 30 |
| | .mvn | | .apache.org/maven2/ | |

| | | |org/ops4j/pax/url/p | | |
| | | |ax-url-mvn/1.3.7/pa | | |
| | | |x-url-mvn-1.3.7.jar | | |
omm e Fommmmm - ommmm e tommmm - Hommmmm e +

3.2. HE A%

Ltz

rlo

=& S2 MEd0 0sGi Zaf| Y30l HSS EXISH= |0t

[MASTER]domain1.adminServer>install-bundle -location
https://repo.maven.apache.org/maven2/org/ops4j/pax/url/pax-url-mvn/1.3.7/pax-url-mvn-1.3.7.jar
-framework framework-0 -server serverl

Installation completed successfully.

3. HS Hof R 2LEEY | 9



[MASTER]domain1.adminServer>

3.3. HE A|ZH

CHE22 2& =2 AHE0t0] 0SGi &2 ¢ 30i| EX|E HSS AlZSH= of#|OITt.

[MASTER]domain1.adminServer>start-bundle -name org.ops4j.pax.url.mvn -framework framework-@ -server

serverl
The bundle has been started successfully.

[MASTER]domain1.adminServer>

B
£
muin
02
Ral

3.

Ch=

=& E2 ME3H0 0sGi Za| U3 ofl X|E HES FXISH= o0t

rlo

[MASTER]domain1.adminServer>stop-bundle -name org.ops4j.pax.url.mvn -framework framework-0 -server

serverl
The bundle has been stopped successfully.

[MASTER]domain1.adminServer>

O

S AH83H0 OSGi Zai| U3 0fl X & HES Hilsh= oot

n
][0}
ro
rH
113
THm

[MASTER]domain1.adminServer>update-bundle -name org.ops4j.pax.url.mvn -framework framework-@ -server

serverl
The bundle has been updated successfully.

[MASTER]domain1.adminServer>

= AH|stE ofi®lolct.

L2 24 2 AH85H0 0SGi Z2|| Y30l MX|E HE

[MASTER]domain1.adminServer>uninstall-bundle -name org.ops4j.pax.url.mvn -framework framework-0

-server server]
The bundle has been uninstalled successfully.

[MASTER]domain1.adminServer>

10 | OSGi SHHA



4. @ oiEe2]7| o] M HiE

2 ZoiM= 3 o Z2|#[0] M0 OSGi HES ESA|AH B ZSH= o] Cis 2Hotrt.

JEUSOl| B Z 3= L Q1 2 o Z 2| 0| Mol M 2t0[HE{2| 2 OSGI HES AHEY B2 dlig OiZ2[A0]H0
HES 20| I{7|Z3t0 deployg Wl X|F et OSGi Z2{| 30l HE0| EX|=|AH| & == ULt 0| Z 2Isi M=
OHEZE[AI04 THF | Al o2t 22 =7t Z{Y S off 0{0F BHLt,

1. AFE e S 0 Z2| 70| M LRl =Lt

mjo
ol=}

2. jeus-web-dd.xml0f| OSGi 2t st M HS HA|BICL,

jeus-web-dd.xml 27X of| x|

<?xml version="1.0"7?>
<jeus-web-dd xmlns="http://www.tmaxsoft.com/xml/ns/jeus">
<0sgi>
<!-- Framework Name -->
<framework-name>fwk-0</framework-name>
<!-- Initial Bundles Directory Z# HH H=E -->
<install-initial-bundles>true</install-initial-bundles>
<initial-bundles-directory-location>WEB-INF/0sgi</initial-bundles-directory-location>
<default-start-level>11</default-start-level>
<fail-on-error>true</fail-on-error>
<!-- Class Loading Delegation ZH MAN TU=E -->
<class-loading-delegation>
<application-bundle>
<bundle-symbolic-name>jeus.osgi.hello-api</bundle-symbolic-name>
<version>1.0.0.Final</version>
</application-bundle>
</class-loading-delegation>
</0sgi>

</jeus-web-dd>
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2 o E2[A|0| Mol M AFEE OSGI Z2||YY 32| 0|22 X|FHBICL
o Initial Bundles Directory 2t& MH S22 &
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A= HEL2 ¢l 0 ZE2|H|0] M2 deploy Al XIHet 0SGi T30l EX|=|1, undeploy Al AHR|EICE,

x7| M= ClEE2[ot 2EH5H 28 vtset d=S
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[MASTER]domain1.adminServer>application-info -server server1 -id hello-osgi.war -type WAR
There are no EJBs in this module.
General information about the web module [hello-osgi].

tmmmmm e LT T tmmmmmm e fmmmm e +
| Module Name | Unique Module Name | Context Path | Target Session Cluster |
tmm e hom e tommm e o +
| hello-osgi | hello-osgi | /hello-osgi | |
tmmmmmmmmemee fmmmmm i mm oo tmmmmmmmmmeee mmmmm e +
Servlets

tmmmmm e tom e R R el e e tommmm e +
| Name | Class | State | Count | Attribute | RegType | URLPatterns |
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foococccocoes feccocomcooas Poom=co= L fecmmcccocas feccocomas feccccomcoccas +
| appServlet | org.springf | READY | 0 | SYNC | WEB_XML | / |
| | ramework.web | | | | | |
| | .servlet.Dis | | | | | |
| |patcherServl | | | | | |
| et | | | I | |
L feccocosoooas O foccoces e feccocosas feccococcsosos +
0SGi Application Information

foccoccccscscscsaosasssass T T T +
| Attribute Name | Value |
T i m m e e +
| Framework Name | framework-0 |
feccoccccocscscsassassass e e +
| Install Initial Bundles | true |
o mm e e +
| Initial Bundles | /home/user/workspace/jeus/jeus/target/jeus/doma |
|Directory Location |ins/osgi/servers/server1/.workspace/deployed/hello |
| | -osgi.war/hello-osgi_war___/WEB-INF/0sgi

fmmmm e o +
| Default Start Level | 11 |
foommeosmonmossomnsansmaose T = R +
| Fail On Error | true |
foccoccccscsescsoosasssass e T R +
Delegate Bundles

= e o fmmmmmm e +

| Bundle Symbolic Name |  Version |
e feccccoscoccas +

| jeus.osgi.hello-api | 1.0.0.Final |
e fmmmm e +

EJBs

- - - omm e R LT TP +
| Bean Name | Type | Local Export Name Remote Export Name

e FR— foccoccsscoscscsosssoosaas feccscocscscccssosssosssossesonos +

(No data available)

[MASTER]domain1.adminServer>
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