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The testbed: Merck Manual Second Home Edition

e http://www.merck.com/mmhe/index.html
e http://mmh.banyu.co.jp/mmhe2j/index.html

e Free, on-line version of the widely-recognized book

— Content complete
— Includes additional multimedia features

e Two of Merck’s highest traffic sites

e Single source XML publishing: same XML content

drives production of printed book and website
— Adobe FrameMaker used to maintain the XML master
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Cocoon site wins 2005 Webby Award!

http://www.webbyawards.com/webbys/current.php

HEALTH
WEBBY AWARD WINNER CREDITED ORGANIZATION
» The Merck Manual -- Second Home Merck & co, Inc
Edition Online
http://www.merckhomeedition.com

PEOPLE'S VOICE WINNER

» HIV STOPS WITH ME Better World Advertising
http://www.hivstopswithme.org

NOMINEES

» AOL Diet & Fitness, AOL Keyword: Diet = America Online, Inc.
http://aclsvc.acl.com/dietfitness...

» Epilepsy.com The Epilepsy Project
http://www.epilepsy.com

» Heart of New Life Brilliant Blue LLC
http://www.heartofnewlife.com

» HIV STOPS WITH ME Better World Advertising
http://www.hivstopswithme.org

» The Merck Manual -- Second Home Merck & co, Inc
Edition Online
http://www.merckhomeeditiocn.com
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Application details

o All pages are dynamically rendered

e 20MB XML transformed into 4000+ topic-level XML

chunks, 10-100K in size, as part of an off-line process
(Cocoon CLI)

— Plus a few larger chunks: index, etc.

o Rather complex aggregate page-rendering pipeline:
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Trouble

o MMHE?2 application easily passed rigorous lab tests

e Application was then launched in production; but

began to fail with Java OOM errors
— Irreqgularly, every 3-10 days
— Soft correlation with load

e Unable to reproduce failures in any test environment
e Crisis!
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Diagnostics

e Multiple rounds of optimization / tweaking / re-launch
— Greatly improved pipeline cacheability

— Reduced size of large XML files, eliminated some large index pages
— But still OOM ...

e Enabled core logging on production so we could
observe memory & store janitor behavior
— Observed “cache crashes” and "memory gobbles”

o XSLT style sheet validation

— Worked with Jacek Ambroziak of Ambrosoft, developer of Gregor, to
see if our XSLTs were inherently flawed

— Found and corrected a few issues, but nothing large and no impact
on OOMs
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Breakthrough

e Finally reproduced failure on test server

— After weeks of trying, we were able to reproduce OOM error on test
server by applying extremely heavy loads

e In-depth memory profiling of all code, not just ours,

uncovered serious memory problems in Xalan 2.4

— Heavy memory utilization in multi threaded environment due to
Xalan not always releasing its internal object pools

e Because of shared configuration restrictions, we were
unable to implement Xalan 2.6

e The only option was to explore other XSLT processors
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Initial testing: February 2005

o We tested Xalan 2.4* and Saxon 7 (JDK 1.4)
e Because problem only visible under load, testing was

conducted under load
— Webstress tool used to generate simulated multi-user load

— 1000s of unique URLs taken from production clickstream
— Pipeline caching disabled to force heavy XSLT processing

e Primary measure was “garbage collection velocity” or

“memory churn”

— Enable verbose GC
— Watch the catalina output for [GC ...] and [Full GC ...] messages

— Watch frequency of messages and % of full GCs
e Unscientific in some ways but seemed to bear most
directly on our "OOM under load” problem

*As bundled with JDK 1.4
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Initial results

e Xalan 2.4 memory churn was extremely high

e Saxon 7 was far better
— Much lower memory churn

— Did require XSLT changes: less forgiving of XSLT sloppiness, some
namespace related quirks

o We shifted to Saxon 7 in production, OOM errors went
away



Sept 2005 testing

e Goals
— Better, more scientific tests, conducted under less time pressure
— Good enough to publish and share with the Cocoon community

e XSLT processor / JVM configurations tested
— On JDK 1.4 (primarily to confirm earlier test results)
e Xalan 2.4*
— OnJDK 1.5
e Xalan 2.7
e Saxon 7/
e Saxon 8
e XSLTC
— Xalan serializer used in all cases

e We plan to test Gregor and publish the results after GT

*As bundled with JDK 1.4
...



Sept 2005 test methodology

e More scientific multi-user "memory churn” test

— Placed a ~4 pageview/second load on the application (single server, 256M
JVM, pipeline caching disabled)

— Measurements:

Total garbage collected
CPU utilization
Average response time
Memory footprint

e Added a single user test
— Using Apache Bench, we ran single-user 1000 iteration tests on specific URLs
— Measured:
e Elapsed time (processing time)
e Total garbage collected
e Memory footprint
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Results: Single-user: garbage collected
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Results: Single-user: execution time
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Results: Multi-user: garbage collected
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Results: Multi-user: memory footprint
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Results: Multi-user: CPU utilization

eian 2.4 (147

Xalan 2.7

XSLTC 2.7

saxon8.5.1 [

Saxon 7.9.1

0 0.2 0.4 0.6 0.8 1 1.2

Average uptime 15 min stats *Extrapolated



P\

agilepartners 'cp'

Results: Multi-user: response time
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XSLT processors compared

e Xalan
— 2.4 was a seriously flawed release
— 2.7 appears to have corrected many of these deficiencies
e No longer lags Saxon significantly
— Xalan serializer is superior to Saxon’s: faster, with desired behavior on disable-output-
escaping
e Saxon
— XSLT changes required due to more strict syntax enforcement

— Both V7 and V8 appear to have case-specific inefficiencies in some cases — see spikes on
charts — but in different cases

— V8 Corrects one specific issue that had been troublesome in V7: handing of namespace
exceptions, which were causing problems in Cocoon Unit

Serializer slower with undesired behavior on disable-output-escaping

e XSLTC
— Required code changes to get it working
e >65K method size
e Patch submitted http://issues.apache.org/jira/browse/XALAN]-2206
— XSLT changes were also required (not fully explored yet)
— Once working, the clear winner on performance
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Testing caveats

e During multi-user testing, JVM behavior was

unpredictable, with occasional long Full GCs (15+ sec)

— These in turn impacted average response times as well as CPU
utilization

— We reran tests that had long Full GCs, but they highlight the fragility
of both CPU and response time metrics

e Xalan 2.4 on JDK 1.4 failed the multi-user test
— Unable to handle the load, Full GC meltdown
— Results listed are extrapolated from a partial run

e On the whole, however, we feel comfortable that the
results provide a reasonably accurate measure of
relative XSLT processor performance in Cocoon



More details ... and Gregor

e More details and additional downloads are available
here:

— www.agilepartners.com/blog
— Including full details on the test and Cocoon configuration

e We plan to run the same tests on Gregor
— Will update the article and notify dev list when available




