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Abstract: This paper studies the key technology of improvimg transmission function and stability of in-
formation exchange platform, relevant technologyeafizing function improvement in JAVA, the impaudt
polling interval of IIP engine upon system transsitia rate and relevant technology of improving perf
mance of IIP, and the relation between sendingdlitata of varying size and the data transmissimand
so on. The whole technology that has applied talthelopment and test of Large-scale E-adminisinagiys-

tem has made good application effect.
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1. Introduction

With the growing popularity of network technologhe
development of e-government has become the cdteeof
development strategy of country information and has

on. Therefore, it is the information exchange platf
that is the main target of performance test andilgta
test.

This paper studies the key technology of transaissi
performance and stability of information exchandg-p

been the important means of promoting the reform of form. And its overall performance has already bepn
government affairs system and enhancing managerlalp”ed to the development and test of a large-seale

effectiveness for governments at all levels. Thecstire

of data exchange platform of e-government includes
formation layer, data exchange layer and applinatio
layer. And data exchange layer is the most impbrtan
distributed information exchange platform (lIP) argo
the above three modules in e-government, whicludes
many data exchange services such as perfect data e
change protocol, supporting data pulling and datshp
ing, data routing, data validation and data managgm
and so on. Data exchange is the fundamental functio
information exchange platform, which realizes data
transmission in safety on platform between autleokiz
users. This platform should support the presemtabib
isomeric data and data exchange between isomeglic ap
cation systems, and the exchange between strualatad
(such as data in relational database) and unstagtctiata
(such as graphic files), and the data transmigsiode of
one-to-one and one-to-many, and provide the meshani
of resume broken transfer and perfect security hasec
ism.

It is the efficiency and the transmission rate afadex-
change function that is an important technologiodex
measuring the e-administration system. Remarkabéy,
further improvement of platform relies on the guida

of test results such as stability,rate, concurresmog so

12

X

administration system with satisfactory results.

2. Study of the Method of Performance Test

Testing the performance depends on specific perfor-
mance target of the system being tested and detesmi
whether applications satisfy these requirements. ith-
portant to eliminate variables as much as possible,
example, the error in code may lead to the perfaoma
problems or even cover them. It need to compaferdif
ent performance test results precisely. If adjustme
process has changed the realization of compontms,
function of applications should be tested agairteAthe
application passes the functionality test, canpisfor-
mance be tested. Besides the application changfes, o
things such as the hardware, the amount of network
communication, software configurations, systemisess
can be changed unexpectedly also, so it is alsoriapt

to control the changes of applications.

2.1. Measure Performance

Adjusting its performance correctly needs to receadh
test result correctly and comprehensively and alam-
tain them. The record work of test includes: figgcise
system configuration, especially the differencesnfithe
previous. Second, original data and the resultspcibead
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by performance monitoring tools. These records rean
only indicate whether applications achieve perfarcea
goals, but also help to identify the potential emusf
future performance problems. It can not distinguish
whether different results are caused by chang#eitest
or changes in the application unless running aesesf
identical performance test in each test. That ntpier-
formance test operations run automatically as magh
possible is helpful to eliminate the differencesdmdy
operators. Some other benign factors can alsotgitae
formance test results, for example, running timéorge
applications being tested, and the consumptive bme
fore or during the test results being recordedHsytest
case, which is not the result data by tests bundues-
sary consumption of running programs and can effet
final test data greatly. That is just like the eiffnces

traditionally follows a process including six stepbser-
vation, initial assumption, forecast, testingntrolling
and conclusion. The conclusion is composed of Hgot
sis supported by the best evidence aggregatiomaccu
lated in that process. It can solve the performanob-
lems following the same process. Certainly there ar
many aids helping to analyzing performance problems
such as Optimization Suite for Java of Borland Canyp
which has a obvious effect in analyzing the prolslerh
occupying memory.

3. Test the Flow

We should test systematic function of the wholefpten
after the function of the whole data exchange ptatf--
including the function of data exchange, transroissi
control of data and routing or forwarding of dateas

between the performance of cold car-engines andl heapeen performed. The major technological index tiegtd

car-engines. Applications having run long time dife
ferent to applications just start at the beginriegause
of factors such as memory fragments.

2.2. Set Benchmark Performance

Run one test to establish benchmark after settanfpp
mance goals. The more similarity certification eom
ment has with production environment, the largéis§a
ing possibility of performance arranged by applaad
will be. Therefore, a practical certification eriment

be tested is: maximum normal work-time of system, a
erage rate of transmitting different types of datapact
that the system configuration has on the performanfc
transmission rate such as the size of the sect@nwh
transmitting different sizes of data and whetharehis
defect or bug when checking the function of theteays
while testing the performance. All of these arelergials

to decide whether the system needs improvemens or i
qualified. Therefore it is absolutely a necessaoyknof

the test of stability and transmission rate. Thane two

seems to be much important at the beginning. The steps in the test:
benchmark performance can also be set by traditiona 1. Test the stability of systems when transmittiage

methods or use performance index of existing progra
that have similar functions. For example, the bematk
of large-scale system with data transmission foncis
that it can run normally more than 72 hours undettie
nuous data transmission.

2.3. Pressure Test

Pressure test is one special form of the performamsts
which is similar to destructive tests of other ewgiring
fields. The purpose of pressure test is to makdicapp
tions fail. It reduces its performance by addingdido be
processed until applications fail because of resoaatu-
ration or making mistakes. Pressure test is helofuk-
veal small mistakes which will be found when depigy
applications. Pressure test should start on eash af
applications early in stages of development astypis of
mistake is always caused by design defects. ItIdhou
better restore these small mistakes rather thatorees
them until symptoms appear after neglecting them.

2.4. Solve Performance Problem

It is time to solve the problems showed in the ltesafter
performance test results come out. It always peitper-

amounts of small data less than 2K. The solutiotinas
first writing test cases using existing interfakegping
the platform transmitting data for a long time,rthrecord
the total number of transmitting and the time spent
transmission after each transmission, finally otiipg
the recorded test results into a XML and then aziiady
further improvement of 1IP on base of the testltssu

2. We should test the performance of transmissidifo
including test indexes such as stability, transioissate
and the number of concurrent thread of IIP systam i
actual network environment after the edition of tiul
data, development of bottom information tier X-Lémk
integration work of IIP and the lower tier X-Linkbave
all been finished. The test of transmission ras® aih-
cludes rate of transmitting different sizes of dagde of
transmitting super data and rate of large amourgmall
data in different system configurations. Moreovee}-
work environment also includes single-user netwiork
which the receiver and the sender of data are stz
computer itself, double-user network in which thare
two computers simulating the nodes that are highdes
for each other and double-user network with middle
nodes transmitting and so on. Finally it should e

formance problems down to more than one factor when the improving demand after test results are recbrde

analyzing the problems showed up. Therefore, fipdin
the solution for worse performance is quite similar
carrying out scientific experiments. Scientific exipnent

13

4 XML technology and their application in testinget
rate
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XML (Extensible Markup Languageis a general lan-
guage norm established by W3C organization
Feb,1998, which is a simplified subset of SGML and
set of rules of defining semantic tags which divitie
document into several parts and markup them.dtrige-
ta-markup language which defines syntax language co
cerned with specific field and tag language of tied
semantic. XML is a major representation technology
information in e-administration. XML technology méji
centered in XML Parser and the Parser API relatitd w
XML include DOM and SAX. Interpreting XML files is
the beginning of processing XML files. The intetere
gets XML files and checks whether they are wellicstr
tured and effective. XML interpreter generally has
types: standard interpreter checking the files \aedi
structured and certification interpreter checkinigether
the files correspond with DTD.

in

4. Performance Test of |IP
4.1. JDBC

JDBC is API providing JAVA code with accessing all
kinds of database management system using SQL. JDB
has a driver manager which manages and controis var
ous drivers related to different databases. JDBLkimd

of bottom API, which means that it can directlyl &QL
instructions with easier realization than otherabase
interconnection. Meantime, it is also basic forlding
advanced API and other database tools.

4.2. Stability Testing

The task needed testing after the single-dataoadiif
IIP has been developed includes: maximum time of ge
ting the system work properly, getting the transiois
rate of the tested computer in JBuilder and gettiner-
age time spent in a transmission in JBuilder. ltass it
were, stable of data exchange system of IIP operati
full load more than 72 hours in actual network eovi
ment, so it can set the decidable stability indpxai72
hours in JBuilder temporarily (the stability tested be
tested for several times).

The purpose of the test is stability and therefbeclower
tier X-Linker is not included which means it recsrlIP

to write a functional unit simulating the transniss of
information layer instead of X-Linker as this teshot in
actual network environment. This function has bpen
formed by false router. Test cases should transgitt
data continually in order to make IIP work condiant
This can be implemented using the method of “passin
the buck”.

Using false router . There are not only moduleslath
sending, but also Hook functions triggered afterrimli-
zation of receiving data in the test case. |IPdfiyesends
the data to

its own path of data reception and triggers the KHoo
function of its own after it has been sent to esisle path
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of thread polling by test cases. It is called aamgmis-
sion from sending the data to triggering its ownokio
function.

Testing data demands that the output should be Al
should record the arrival time of data, consumptirres
of the process, the size of data dinid transmission rate.

5. Performance Improvement and Innova-
tion of IIP

Based on the technology stated above,we’ve achieved
good application results in testing the functionirgbr-
mation exchange and the performance proceeding from
development demand of e-administration information
exchange platform.
Test results have great help in improving systenfope
mance, so the performance of platform will haveagre
improving space. There is available improvemergyis-
tem implementation and system development on devel-
oping language. Therefore the later improvemenkvisor
necessary besides the implementation of the fumaifo
information exchange platform. And the performan€e
IP also has large improvement space.

irstly, from the pure language point of view, thes
much to boost performance for JAVA itself such ddia
tion of strings which need open up new memory space
copy and is inefficient, and the operation on XMled
with different method which can make great diffex@in
performance, for example, the method of getNodeBy-
TagName() is inefficient. Besides, there is also the
problem of synchronization, for example, the syoahr
zation of function is more efficient or even thoods: of
times higher than the synchronization of object e
is synchronization of three objects in IIP. Secgnttom
the implementation point of view, there is a loasp to
improve such as transaction module. It doesn’'t need
open files each time because there is an examptileeof
file in the implementation, which can boost perfarmoe
of the system. Finally, there is a lot space torowp in
designing. For example, it uses ceasing-and-wajinog
tocol in data transmission of IIP, which means s&nd
another frame again after receiving the answehefitst
sending. In fact it can entirely be replaced bymtig
windows, which means waiting for the answers after
sending many frames, if sending successfully &fier
answer arriving, it can send the same number ofidga
according to the answers arriving again, which @ren
efficient.
The innovative point of this paper lies in estdiilig
relevant technology on the impact of polling intdrof
IIP engine upon system transmission rate and inipgov
performance of IIP, coming to the conclusion of rtéka-
tion between sending sliced data of varying siz the
data transmission rate, and advancing relevanntdch
gy of realizing function improvement in JAVA.
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