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About Us

Julio Guijarro

Research scientist at HP Laboratories on
Grid-Scale Deployment

Leads the SmartFrog open source effort

Steve Loughran

Research scientist at HP Laboratories on JAVA
Grid-Scale Deployment §. | 'DEVELOPMENT
Apache Ant committer il WA
Co-author of - A
Java Development with Ant e

2nd edition due by Xmas (as is Ant1.7)
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Two different distributed systems

CERN Large Hadron Collider

-

& Diary Web Application - Mozilla Firefox
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s verbose happy test |SPX
* Unha test

Multi-tier webapp
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How do you show it works?

\\\\'\Q\?\

AN
f N

A
.y‘.

- Europe's high-end server farms . An old laptop nobody wants

+ Years of simulations . Any spare time before the go-live date

- Nobel Prize winners, Computer

Scientists and physics PhD students You
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Any application

SIS without adequate

system tests
doesn’t exist




Challenges in System Testing

0. Developer education & motivation
1. Writing the tests
2. Running the tests

3. Analysing the results

If we can make system testing compelling, the tests will follow
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Writing the tests

No single test framework

will suffice




Unit-test derived test frameworks

& Selenium Functional Test Runner ¥0.7.0 [1007M] - Mozilla Firefox L=k
" [ fle Edt Vew Go Bookmadks Took Heb
® J U n It 3 +eXte n S I O n S G- - 0 B | [ fleic: instal Java jselenium selenium-core-0. 7.0 fcore TesRurner. him *:__I [ sabet
. Test Suite 2| est selectWindow B el
® \J U n It 4 TestOpen | ||| |open Jtests/htmi/test select windo| |
TestClick 3 click popupPage "Erimte Ttgbs —ﬁ
TestClickjavascriptri| S e &
® I eStNG [TestType waitForPopUp myPopupWindow (AL [seas=)
res_tsaiect 3
TestMultiSelect E&‘_th‘iﬂdﬂw ng]_:_l_.lp\l\l‘!nduw L
] Ap a C h e ‘ a Ctu S verfylocation [tests/htmijtest_select_windoy | Siapsed: 00:28
L verfyTite Select Window Popup Tests
= 43 run 385 passed
. TestSelectWindow close 2faled 2 faled
° H tt | ' n It LBl selectWindow!null_ 0 incomplete
TestlavascriptParam | |verfyLocation /ftests/htmijtest_select_windov | [ Tools
TestPause Tclick pa e View DOM
® S e I e n I u m — 'waitForPoplp, m . (Sawizg)
< " | I
° Sl |n|t Contrived Application Under Test
J this is the span
Line 1
Line 2
° the tent valus second option |
ab
cd
'8 Axis Happiness Page - Mozilla Firefox BEx]
Ele Edt Vew Go Bockmarks Tools Heb ‘
G- @0 @ |1 bipficddimsd.ufeg.edu.brisos0muse happyaxs 50 ~ic ] <cactus>/IDE Application/Web Server
z = e -
Axis Happiness Page
L. . . CactusTest HTTP L CactusTest setUp
Examining webapp configuration 3 extends - » Cactus Servlet extends testXXX
Needed Components ServletTestCase » ServietTestCase |tearDown
Found SAA API (javaxxml.soap.SOAPMessage) at q ~— 00000 -
fhome/portalfjakarta-tomeat-5.5.9/we bapps/muse/WEB-INF/lib/axis-saaj-1.2.jar B [
Found JAX-RPC API {javax.xml.rpc.Senice) at
/home/portalfjakarta-tomcat-5.5.9/we bapps/muse/WEB-INF/lib/axis-jaxrpc-1.2 jar
Found Apache-Axis (org.apache.axs.transport.ntip.AxisSendet) at N ITest
/home/portalfjakarta-tomcat-5.5.9/we bapps/muse/WEB-INF/lib/axis-1.2 jar ormalles
Found Jakarta-Commons Discovery (org.apache.commons.discovery.Resource) at
/home/portalfjakarta-tomeat-5.5.9/we bapps/muse/WEB-INF/lib/commons-discovery-0.2 jar extends TeStcase
Found Jakarta-Commons Logging (org.apache.commons.logging.Log) at
/home/portalfjakarta-tomcat-5.5.9/binfcommons-logging-api.jar \ J
Found Leg4j (org.apache.log4j.Layout) at
/home/portalfjakarta-tomeat-5.5.9/webapps/muse/WEB-INF/lib/log4j-1.2.8.jar .
Found IBM's WSDL4Java (com.ibm.wsdl factory WSDLFactorympl) at Server-side
Jhome/portal/jakarta-tomcat-5.5.9/webapps/muse/WEB-INF/lib/wsdl4j-1.5-SNAPSHOT jar
Found JAXP implementation (javax.xml.parsers.SAXParserFactory) at an unknown location classes
Found Activation AP (javaxactivation.DataHandler) at
/home/portal/jakarta-tomcat-5.5.9/common/lib/activation.jar
Optional Components

Found Mail APl (javax.mail.intemet.MimeMessage) at
Jhome/portalfjakarta-tomeat-5.5.9/common/lib/mail.jar [
<l m I [2]
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Running the tests




- IDE/Ant/Maven hosted test runners
- Continuous Integration servers
- JUnit is primary test platform

- Bridges to other processes
(Cactus, Selenium Server)

- Local system
- Local network

System testing is tacked on to unit testing
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Tomorrow

- Applications & tests run on multiple different hosts
- Hosts (real and virtual) are dynamically allocated
- Host and networks configured as part of the test

- Reports include output from all hosts and network
- Result presentation scales up.

- Data mining of multiple tests runs
- Runs as a background task under the CI server.




SmartFrog

Transforming how mainstream developers
deploy applications

* HPLabs research
 Java Based distributed deployment system

* LGPL licensed
* http://smartfrog.org/




Configuration is Deployment

System {
appServer { .. }
database { .. }
lTogging { .. }

} database extends Mysql {

Tog LAZY logging;

appServer extends Jetty { S users [
db LAZY database; X [nwebn ’ " n]
Tog LAZY logging; appserver database ["admin", "secReT"]
} 15
}
\ - -
Togging Togging

Logging extends Log {
Tevel=3;
dir="/logs";

}
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SmartFrog for testing

—set up application with different options
—preconfigure the database

—bring up Xen/VMware images for hosting
—deploy the tests and collect the results
—clean up

Tests are just something else to deploy




Component model

relays to Testlistener contains

\

TestRunner

runs
Statistics XML Console Chain
TestSuite
XHTML

JUnit3.8 (JUnit4) (TestNG)
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Test Suites

HttpUnitTests extends
JUnitTestSuite {
package "dl.webapp.test";
name "HttpUnitTests";
server.url TBD;
sfProcessHost "client";
properties [

["server.url",server.url],

17

classes |
"EventFeedTest",
"HappyTagTest",
"IndexTest"

Il 2

/—Test Master: P
Test Runner Test Listener

A A
N\ J
/—Client d‘i ~N

A

JUnit
HttpUnit

_ J
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Test methodology

- Allocate & configure test systems
- Deploy application across nodes
- Deploy tests on other nodes

- Collect and correlate results

- Try to understand what went wrong




Test scenarios

Application

Single Node Multiple Nodes

Single Node

Test

Multiple Nodes
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Demo: “Enterprise” Web Server

:—'I:atabase VM ~ /—App Server VMﬁ
MySQL
< Web App -
App Server
Test
Database ;
\_ J \_ J
(—Test Master: ~ /—Client ~
o ; &
Cactus HttpUnit
Test Runner -
L» JUnit r JUnit
Test Listener -
L J N J

Page 19



Demo: Interop testing of SOAP Systems

,—Teat Master

db

Q) |

'
invent

Test Runner

Test Listener

JUnit Alpine
JUnit Alpine
JUnit Alpine

3

~—HP endpoint———————
". - Alpine
Web App
Jetty
SmartFrog
— oy
~MNEC endpoint————
". - Muse
Aods
Tomcat
-

A

(’_U FCG Endpoint——,

- Muse
Axs
Tomcat
b
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How we test SmartFrog itself

arithmetic 2

4

SmartFrog

arithmetic

A

port 3809

A
deploys

45

SmaﬁFrog

d'i SmartFrog
port 3809

A
deploys

A

port 3800

-

A

d'i SmaﬁFrog
port 3800

A

/—Test Master——\

4

Test Runner

4

SmartFrog
port 3800

J

One ring of SmartFrog daemons deploys a new set

~
> arithmetic
“.‘ SmartFrog
] port 3809
A
deploys
d'i SmaﬁFrog
] port 3800
[
J
Security

\ %

x
v

class
loading

X

x
v
v
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Data Mining of Results

Please, solve this




Ant's HTML report of JUnit iquitous [

invent

& Unit Test Results. - Mozilla Firefox
File Edit WView Go Bookmarks Tools Help
QE' P - @ '_ @ J file:/{{C: {Java/apachefant/build ftestcases reports/index. html |Vj @,
Home! Unit Test Results [
packages Designed for use with JUnit and Ant.
org.apache.tools.ant S
orag.apache.tools.ant filters i
org.apache.tools.ant.taskds Tests Failures Errors Success rate Time
g.ap ; .ant.
org.apache.tools.ant.taskd: 1597 6 7 00.19% 484.088
org.apache.tools.ant.taskd:
org.apache.tools.ant.taskde,,| | Note: failures are anticipated and checked for with assertions while errors are unanticipated.
1a5d]
sl w. | [ Packages
Clisces Name Tests Errors Failures Time(s) Time Stamp Host
AddTypeTest org.apache.tools.ant 53 1 1] 3.714 2006-07-04722:38:01 Zermatt |-
AntClassl oaderDelegationT org.apache.tools.ant filters 50 0 0 2.404  2006-07-04T22:38:05  Zermatt
AntClassloaderTest
AntlibTest org.apache.tools.ant.taskdefs 902 5 4 303.196 2006-07-04T22:38:07 Zermatt
Antl ikeTasksAtTopLevelTes org.apache.tools.ant.taskdefs.candition 45 0 0 4,397 2006-07-04T23:02:37  Zermatt
ANTLRTest =
Antbbruchraliaok org.apache.tools.ant.taskdefs.email 1] 0 0 0.040 2006-07-04T23:02:41 Zermatt
AntTest arg.apache.tools.ant.taskdefs.optional 74 0 0 18.196 2006-07-04T723:02:41 Zermatt
Sherielis g.apache.toal t.taskdef: i l.depend Q 0 0 21.060 2006-07-04T23:03:00 Z s
ABtTest org.apache.tools.ant.taskdefs.optional.depen ] -07- :03: erma
AsiExtraFieldTest org.apache.tools.ant.taskdefs.optional.il8n 1 0 0 0.321 2006-07-04T23:03:21 Zermatt
assertionsTest org.apache.tools.ant.taskdefs.optional.iunit 28 0 0 18.086  2006-07-04T23:03:21  Zermatt
AvailableTest
BasenameTest org.apache.tools.ant.taskdefs.optional.perforce 2 1 ] 0.030 2006-07-04T23:023:39 Zermatt
Bunzip2Test arg.apache.tools.ant taskdefs.optional.unix 4 0 o 0.010  2006-07-04T23:03:39  Zermatt
BZip2Test
CallTargetTest org.apache.tools.ant.tvpes 189 0 0 80.576 2006-07-04T23:03:39 Zermatt
CaseTest ora.apache.tools.ant.types.mappers 4 0 0 0.050 2006-07-04T23:05:00  Zermatt
ChecksumTest )
ClassFileSetTest org.apache.tools.ant.types.optional.depend 7 0 0 2.684 2006-07-04T23:05:00 Zermatt
ClasspathUtilsTest | ora.apache.tocls.ant.types.resources ) 0 0 0.110 2006-07-04723:05:03  Zermatt |
Collectinnl tilsTaat Lv' = |X|
2 ) R | ) 2]
file: /f/C: [Java/ApachejAntbuild ftestcases reports/overview-summary. hitmi @ Open Motebook | Proxy: None
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But the underlying XML is limited

summary at the top

<testsuite errors="0" failures="0" hostname="Zermatt"
name="api.Api 05 system create destroy Test" tests="1" time="2.623"
timestamp="2006-06-29T11:09:48">

<properties> .« .
<property name="epr.hp" MlV\lMO\\ context
value="http://deployapi.iseran.com/alpine/portal/" />
</properties>

<testcase classname="api.Api 05 system create destroy Test"
name="testCreateCreatedTimeDestroySystem" time=" 2.623" />
<system-out><! [CDATA[

0 DEBUG org.smartfrog.projects.alpine.transport.http.HttpTransmitter -
Posting to http://deployapi.iseran.com:8080/alpine/portal/

141 DEBUG httpclient.wire.header - >> "POST /alpine/portal/
PR Bl ina

151 DERUG httpclient iwire.header - >> "SOAPAction: Ixrli\xnk”

151 DEBRUG httpclient.wire.header - >> "User-Agent: Alpine [\r][\n]"
11></system-out>

</testsuite>

single-host log loses imformation
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We need a unified format of test results

real-time and post-run display/analysis
extensible metadata (dublin core, context)
integrate logs from multiple machines
streamable to disk/over the network
cross-language stack traces

A new XML format, or XHTML?




SmartFrog XHTML output

& Test suite HttpUnitTests on Zermatt started Thu Jun 29 16:19:30 BST 2006 - Mozilla Firefox M|[=]%| .

File Edit View Go Bookmarks Tools Help Ive O u p u
<:Z| BT lﬁ@] O @ || file: fffC: TEMP fdjunit/Zermatt/HttpUnitTests, html M @,ean time to data loss

Test suite HttpUnitTests on Zermatt started Thu Jun 29 16:19:30 BST 2006 fad

e log capture

d1.webapp.test.HappyTagTest
duration 2.603s
testindex

d1l.webapp.test.HappyTagTest
duration 0.071s
testUnhappy

dl.webapp.test.HappyTagTest
duration 0.04s
lrestjSPX

d1.webapp.test.HappyTagTest
duration 0.02s
ltestjsP

d1.webapp.test.EventFeedTest
duration 1.592s
testFeedDefault

d1l.webapp.test.indexTest
duration 0.14s
testEveryLinkOnThePage

Test Summary

Tests 6

Successes 6

Percentage Successes 100

Failures 0

Errors 1]

Started Thu Jun 29 16:19:30 BST 2006
Finished Thu Jun 29 16:19:30 BST 2006
Host Zermatt
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Future GUI? GridUnit

« Swing GUI for testing on
OurGrid

« Aggregate view of results

 “partial” success

m B criduniz 1.2

o restWethad 1z
P L tnapphoaionTes 1o
e Methad 1
esrientad?
leswahod?
tei a4
teitMEthads
¢ feptMEtbads
testMethanF
testMethodi
p® 1emMethads
iestMehad 10
i nesteEtRadll
W mastMetkod 12
$ & anspplicationTestll
- 1est ke 1
© TecthEibad
o reaMethod®
o restMethad+
£ testMethads
o testMehadd
o tesiMeshad?
#® temkethndd
festMigikana
CrestMeiRod 10
Tesketacll
o g Menad 12
¢ 4 dnApplcaionTest 12
esnethad 1
rest Mehad?
nesTRiEband
{resmetnads
o 1estMethods
testMedrads
testMeshan ¥
esthethadf
H T ]
testketnad 1l
& 1emMeathodll
o® 1esMethod 12
? L dnapphcaionTest 13
W reakethod 1
o pestMethadd
i

ik | Executian Dtalls |
stheslests AnAppHCation Test]l

testMethod2

| | Execution status: Failed
| s indiates that thetert Sar faded des taoan wastirlied 2rseman!

[Execution detals

Test hiwst mamoradoisd, ufig.edu or

Failure details:
pail framewsark AsiertarfaredErrar The difference should be less than 20 bul was 7O
@ framaninrk Asser tailihssan java 4
Jurifram ek agss g fallAcien. Eva 4T
Rl framewarkc Assert assertTruedssarnt java ¢ 00
shesieds andpplicaran Tes 11 estMethodz iandpplicatonTes 11 e LE)
sum reltert MaliveMethngarcessorimad inveleedihalve Mathod)
UL aErE L NateEi eth A ess ool invokehdalneed etodACCass AT Il jae 39
sun.rafiect DelegatingMethodaccasserimpl, imvokeUslapatingMethocdas cassormpl, a2 5
Java lang. refizc Meshod o keMethos Jova 3243
jul‘l!.rmrﬁ. TesrCase runT e (T ESICHS:E._IE.‘-G 154
Jurd framewark TestCase mpanEane{TesiCase java 127
juril-frasreework TestREsuRf 1 proreciiTestResun, jaea 106)
Jur framewnrk TestResul runProtetaci] estRasult java 124
Juriframewarkc T estResul sunTestResul, Java 102
Jurd framewan TedCase mun(Tasiiase. java 118)
@ridunk.frameworkcGridTester. naniGrid Tester. java B L)
griduni framessark GridTostee main{GridTester faa 106

System properties:

Fava vEndor < Sun MICnrRyEtems il

| FA rurtime ramn = Jaa T 2 Runtime Endronmend, Slandard Edition
| v oversione 1 4.2 01-b05

05, & =Lingx

0. version=2.4 £6-*-3396

od.arch=1386

[4]

rExeition Status

Compisted; 2177288 & ‘wnh errors; 4 S with pasiures: ¥ 0 Blapsed fime Dosoeny?

http://gridunit.sourceforge.net/
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Call to Action

- Focus on system tests
- Automate deployment
- Automate system testing

- Work on an XML/XHTML test result format

- Test framework authors: help us run your
frameworks.

If you have big deploy/test problems, come join
the SmartFrog community




Topic for discussion

Any W3C/OASIS/WSI/GGF/IETF

standard without
tests doesn’t exist




