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= Vision of Peking University Software
Engineering 'nstitute

s Practices on middleware

= A pluggable framework for application server
construction

= Architecture-based middleware management
= Practice on software engineering

= Summary: what’s next?




Vision
= Establishing the fundamental of software

= Promoting softwate-engineering technologies in
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A pluggable framework for
application server construction

| Cwmmwmm Middleware sits "in the middle*
Middleware Services _ _ _
= between application and operating system;

sbetween application software working on
Host Infrastructure . ;
Middleware different operating systems

Operating Systems
& Protocols




Motivation

Application server is becoming complex never before
= Middleware services (modules) have reached to 20, 23 specifications in JavakEE 5
= Architecture is clear, but dependency among modules is out of control

= Vendors are inclined to selectively implement some modules, and to integrate some
reliable Off-the-Shelf modules

= Dependency among modules is difficult to handle, tight coupling, without flexibility

EJB Container WEB Container

RMI Clients
MP/RMI-IIOP

Transaction

JDBC Calls

Communication Framework

J2EE Application Server



Motivation

= We have an application server named PKUAS, mergence between
JONAS and PKUAS is difficult
= Moadification should be minimum to the existing modules
= Modules should be pluggable

= Goal

.x 3\
= Scalable : add/delete modules ) SN i
without influencing others / )\
= Customizable: switch (same) [ ([ Cluste,,, ' ¥ . \

Web Container
(Tomcat)

modules easily | o
= Dynamic: configure easily at runtime=m°°¢4¢ °°
= Maintainable: upgrade easily .H —
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A pluggable framework
. Prmmple
= Greatest common divisor: extraction of overlap

= Lease common multiple: abstraction of difference
(same entrance)

= Separation between configuration and code

public Xid getXidByTransaction(Transaction tx);

public Transaction getTransactionByGloballd(Xid xid);
Add 2 Methads for DualBeans

TransactionManager

JComponentContextFactory

JOTM TransactlonSerwce
Transaction JOnAS
Service Naming
PKU JNamlngManager
DualBeans
Web ; é
Contamer — IMXService | t :Fr J/ 2
Fi) &L e

MXService — e
JWebContamerSerwce J Se =



= Modularity and Flexibility: Easy to change module implementation
even at runtime

= Configuration and customization is becoming simpler

------------------------------------------------------------------------------------------

o i JORAM ObjectWei;
Transaction A~—O/ i o
i Lo ! | Active
Service Lo > T i ﬁcodehaus
i i IR N
A -
D " )1 OpenJMS i"?ﬁjj c
5[ A |— PKUASTX  PKIUUAS
Message S —
Service AR =
D— A —— JOTM ObjectWeb
1 ' ' PA—
N 5 i i Tomcat
i i O/ i i :B/ Ap\ﬂaﬂgberfapenmum
Web Container [ L
Py B\ Jetty @Moﬂ Bay

Micro Kernel: classloader, common elements, managementJ

-- Adapter




Architecture-based
middleware management




; S Motivation
= In order to deploy and configure application on AS
In real environment, too much effort is needed

= Boring work

= Build a configuration is quite difficult
Heterogeneous files (properties, XML, ...)
Numerous files and parameters

JONAS = 46 files, Apache configuration file =160 lines

= Computing environments are becoming increasingly sophisticated
Numerous complex software
Heterogeneous programming models
Configuration facilities are generally proprietary

= Skillful person
= Technical knowledge
= Domain knowledge

= Why don’t make the application envirgnment-
sensitive itself? ril?»‘f: ezt Z




'1‘& My
B& Janagement Process

Monitoring
=« Measuring parameters of

the controlled system . g
that are relevant for the i
function under control

s Decision Application SA

= Deciding the corrective Sensors

Effectors

action to be taken.
= Analyzing and planning
s Execution

= Actually performing the
actions on the controlled

Autonomic
manager

Autonomic element

system. %E Sensors Effectors
= Knowledge base 2 =l
= Represents information ; —— .j
on the controlled ANE ez >
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system.
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= Mechanisms, to support the complexity of
the management process

= Management process Is general

= There are too many faclilities need to be
handled whose relationship are too complex

= Policies, to tune the system status
automatically
= Source status -> destination status

= Decision policies decide parameter tuning for
status migration
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= Environment-driven configuration, deployment
and adjustment framework
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o JASMINe

= Design GUI: Eclipse EMF/GMF for architecture description

= Configuration and Deployment: Logical configuration TO
physical configuration

= Monitoring and Autonomous Management
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JonAS
web container

JOnAS
/ gjb container

JonAS |
web container
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Data driven measures of software
development




SMetivation

= Use data to understand software development
and help tradeoff between the main issues In
software projects
= Schedule
= Quality
= Cost
= Understand the foundation in software
engineering
= What makes programmers programming different?

« Individual differences
= Cognitive science
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Data

. Version control and problem tracking
data are the most promising sources for

measures
Necessary for deve
Can be automatica

lopment
ly collected

) File Edit Yiew Search Document Project Iools
JauB 3V ) oRax ks

Windoss Help - 8%
AW =08 0300

¥iew Search Document

r723 | wangzy0s | ZO0OS-06-25 1=2:08:51 +0800 (Wed, =5 Jun =00S3 | 1 line
Changed paths:

D sbranches sTRY-MODULES /conformance—testslibssclient.jar

M sbranchessTRY-MODULES conformance—testslibssJjonas_log. Jar

r7zz | zhangyf0S5 | Z005-05—-25 11:24:37 40800 (Wed, =25 Jun =Z008)
Changed paths:
M soranchessTRY-MODULES /moduiles sremcotingssros/main/resources META-TNF.pku
M sobranches sTRY-MODULES /modulessservicesstransactions/sro -mainsrescourcess

make Remoting module can transpert Xid

rFE1 0 mangzytlﬁ | ZOOS-06-23 19:48:Z1 +0S800 (Mon, =3 Jun znna; I 1 line
Changed paths:

A soramches sTRY-MODULES conformance—testslibssclient.jar

M sbranchessTRY-MODULES conformance—testslibssJjonas_log. Jar

720 | wangzy0s | ZO0S-06-23 11:06:14 +0S00 (Mon, 23 Jum 200853 | 1 line

Changed paths:
M sbranches s TRY-MODULES conformance-testsindi.propercies

£715 | livanoS | 2008 0621 14:32: 56 +0200 (Sat, 21 Jun 2008) | 1 line
Changesd paths:
M shranches /TRY-MODULES /modules Services  Security/sEc/mainsdavaspkusass s

r718 | liwan05 |
Changed paths:
M sbranches  TRY-MODULES modules services/security/srcs/mainsdavaspkusasss

(Sat, 21 Jun Z005) | 1 line

modify the getRolesOfUser method. when the roles collection is null, retuzn
2717 | liwanos | 2005-08-21 14:51:1z +0800 (Sac. 21 Jun 2008) | 1 line
Changed paths:

M sbranches sTRY-MODULES /modulesslauncherssfelix—launcher /pom.xml

r716 | ligan0S | Z00S-06—21 14:30: 52 +0800 (Sat, 21 Jun =Z008) | 1 line
Changed paths:
M sbranchessTRY-MODULES modules/ container sejbocontainer ssro /mainsiavaspku

28 M

07:00:00 0400 (Fei, I8 Ma

07:00:00 -0400 (Fri,
07:00:00 -0400 (Fri,
0800 (Fri, 28 Mar 20
28 06:0L:47 -0400 [Fri, 20 Nar 20
T -0400 [Fei, 28 Mac 20
7 -0400 [Fri, 20 Nac 20

9 -0400 (Fei, 28 Mar

9 -0800 (Fei, 28 Mar
9 -0W0 (F

E1432; uzdenmp: 20 28 Mar
213432 s duz d miaxp s 2008-0. 28 Max
ELM32;ductonxp:2000-03-20 05:50:19 -0M00 (Fri, 20 Mar
1343, ;2008-03-28 05: # -0400 (Fri, I8 Mac 20
13425  duririp s2008-03-28 05142118 0400 (Fea, 28 Maz
E13428; duz leuxp, 8 0400 (FE1, 26 Nax
213428 duzaeuvp. 0400 (Fri, 28 Maz
£13427; tornacat
3426 rdur ieup,

0800 (Fei, 28 K
3 -0800 (Fri, 28 Ba

Seuriewp:2000-03-26 0:55:4) -0400 (Fri, 20 Mer
13407 ;benoi € 2008-03-27 15:53:41 -0400 (Thu, 27 Mac
213404 nuranin: 2008-03-27 14:07:01 -0400 (Thu, 27 Mar
ELJ02;benoL R S I00U-0I-27 13:57:49 -0AD0 (Thas, &7 Mar
£13401 ranzanin: 2008-03-27 13:13:51 -0400 (Thu, 27 Mar
ELII95 EornAsit 120 3 -0400 (Tha, 27 Mar

£12:34 -0800 (Thu, 27 Max
0800 (Thu,
0 (Thu, 27
-0400 (Tha, 27
0 (Tha, 27
0400 (Tha, 27
0 [Tha, 37
0800 (Thu, 27

4 Mar
07100000 -0400 (Fri, 20 Mar
07:00:00 -0400 (Fri, I8 Mar
8 Mar
0 Mat

§ -0400 (Fri, I8 Max I
¥ -0400 (Fri, I§ Max I

3, 2 Hak 4
9 -0800 [Fei, 26 Bar 2

anchea fercatoning-¢jb/eadulea/l ibeac iea/managearnt,/ toala/ace maln/ Java//aeg

€ 2008) ;1303 / Janan /i 1
> VETILUnAng-¢ b/, 1ibesries 'tcols.-’s:c;lnn.n"\nvn.n’ozga’c

0 Mar J0na8/ 11b/BARETEY
28 War b o5 fumEaioning bales/LibEagies Jeials, # /META-TNF/}
07:00:00 -0400 (Fea, 28 Mar ches/versioning-eib/sodules/services
(Fri, 28 Mar / Dranches -e; services/ejb/pon.xal
(Fri, 28 Mar ummn iea /YT £ 3b/ROBAL £/ ARTVACED, 0N AE /10 /ANN/ IRV TG 0u3 /J0nna/ eak SincrEnal Do i1
[Fri, 20 Mac - BETVACES/ONAS-SAK/BIC/MALIS ) AVA/ OTG/OVE/ ] LA/ ¢ 4K /It TIAL /EATDAE

a)mn!ﬁ\"\mmrwvfrﬂnmng #3b/BOBULED/AETVECRA/J0NNS - £AE /ATC /WAL JAVA/OTG/0UZ/J0RN3, AL [IRTRERAL /I IRASE
VETILOnAN-¢ SEEVICES/0003-40L/SC/MALI/CEIINLTES A TAGHT 1AL

versioning-e b/, seTvices/ src/naing

Mt hes /v ~eib dules /secvi b ainet /base/src/main/javalorgfovl/ Jones fveb base T

hea/veraioning- 3b/oUalea/ (0ol a/Iones-ant-taska/src/aain/ Iava/ory/on2/ Jones /ent/ eluster L Luz

- 8301 tools/ rusing /0w jonas/ ant.
'nl-1I|me.']ﬂeun'!)]nnMImmﬂr'!.ﬂnv\rf'uplllm g neT/ace/main, bk Applicacion. jave
jeras LY ETTH

andbex fpkuna/ onnas feodulea/secvien s/ fRuns-containee face fuain, cur ity /Becus iryNanagee. Java
Aot fpkusas/Tonas /wsin ave
Jomas/teunk /jonas_doc/scc/dockook/doc-en/ejbl_prograsaer_guide.x
Jomas/vrusk/Jonas_doc/sre/dockook/doc-en/services /e ibl /onp2_usage. xul
Jomas/ LEusk £ Jonas_doc/SEc/dockook /duc-en/services /)bl db_access_bap.xal
M:/iomna/ceunk /denan_doc/see/dacbook /doc-en/aervicea/e3bd /db_ncoeaa_rap, el
£ /36088 LRI /) GBS _d6C/BTE/dochonk / d0C—#0/ SETVACAS & IEE dep Loy . Xl
Jomaa/teunk /Jonas_dac/are /dochook /oc-rn/aervices e b2 fencity. xul
200) 21027 30080 LENTR /10088 _00C/ 920/ 90Do0K Jb2/entity_tuming.xal
2008) ‘yonas Steunk /jonns_doe faze fdochok /d
2008) :1:M; /jomas/ceank/ Janas_doc, i
08 "sandbox /puss jonas fasseablies/junas-configurat ‘cunt /. 1
2008) 21:Mz /Jenas/ cevmle/Jonas_doe/ sxe /docbook/doc-en /easal.
2o08) ‘Jenan Lok /) onas_dec foLc/EES0uECRs/ CONRUR, CB8
doe/aze/reanuecea/heal. xal

01
01
01
01

rn/errvices e gbl

ik /1 0nes_doc/build, xul
‘Joman/tounk /Janns_doc
20009 1:M: /3b-pro fTEus fhems 2dbock, Jave

008) Jomas/trunk / jonas_testa/build.xsl

2008} 1182 /10003 / ounk / yonaa /aaseabl i ea/ 10nns-nagd aEe /enin/ TesouEcea ban mevic, ah

2000} Jonas/ trurk /Jonas modules /secvices

2008) ;1303 /arna/ vrvak / Joana/wodulea/ tonla/ Jonsa-ant~taska/atc /wain/ Jra/org/ouZ/ Jenas/ant /el uacer /e ipt. Jve
oni) Jemas /Eeunk /Jonas Jonas. p
2008) £ 1:M: / Jenan /teunk / Jarna bl Ld-1b. pro
Jones/LEME/10083_Teata dte index, hEnl

yonas ) na_tents/exns |-.n...-f-x..¢.|-n".;.|- £2 e fonss 1=
Jomas/ TOmk/10083_TeITa exanples/sampleCl jc/busld-Baster, pEopeTTies
‘Jonas /trunk/jones_tests/exasples/base/exaaples/arc /aailsh/READNE

Jenas/cowmk/onas/. claszpach

‘Jonas/teunk/) onas/aodules fapdi s/ Jonas-services-apl /Ec /RALn/ Java 0Ty /ol Junns /e bl /EIEService. Java
Jenmn /Crunk /1 0nas /aodul ea AR A/ JenAT - SE TV CEA - AR /A0S BALN/ I AYA 0D/ Ou2 1 0nas e 1h2 I Tine rEanal e Tnen . Jave

rrties




¢ Example: Expertise Browser

Obtain and present relationships between code and
neople and organizations based on Experience
Atoms (EAs) shared between code unit(CU) and a
person/org

User interface

- Linked view paradigm (link by EASs)

- Code, developer, organization, and detail views
- Choosing CU shows people/orgs that are related

- Selecting a person/org shows the fraction of work done
on code modules and the persons contact info
- Hight — sgrt(number of deltas)
- Width — number of developers making changes
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ummary: A perspective on middleware

2t

= Evolution principle
= Separation of concern, Abstraction of commonality

= Questions:

= What to abstract? How to construct? How to manage complexity?

Machme/\(envwonment) virtualization Underst ow

midgkeware are

Distribute virtual machine/
Atveloped by developers

—+—— Distributed operating system _-

7~
Distributed communica#on/

1 CORBA. MOM,WS‘,/ESB

7~
Host/uta/ machine/
—  Jym
o Application
~ | | abstrac,:tion o
Common serviées/ Domamlspecmc services/ | ?:txé': JB A J’. E

Ill

Security, Transaction Telecom, Bank



Efp,__ Summary: what’s next?

= What commonalities can be abstracted next step?
= Abstraction of reuse layer

= Can we build a general model for all the middleware, and
customize the necessities to fit the applications when
needed?
= Application server’s flexibility and customization
= Middleware difference

= Can we build customizable, configurable, and flexible
middleware frameworks for inherently heterogeneous
environments?
= Application server’s adaptive management
= Resource/environment difference

= Can we understand better how people develop
middleware better?
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