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Tutorial Objectives

Enable (•	 and encourage) users to ...  

search Trac for tickets that match issues encountered◊	

add tickets for the problems they find using NuWa◊	  

create tests for any code they write◊	

browse Trac for work items they can contribute to   ◊	  

Background + “cool stuff”  available in “Backup” slides, for : •	

Advanced Users◊	

Developers◊	

Administrators◊	  

Trac newbies should follow along in your Browsers ...
http://dayabay.ihep.ac.cn/tracs/dybsvn  
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NuWa-Trac Frontpage Before Login 

Almost no functionality 
until you login...

dayabay/*** works but best to 
use your own identity 

(get from Qiumei)

Firefox is good at 
rembering passwords 
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After 1st Login : Set Email in Preferences 

Tabs give simple access 
to most functionality

allows direct notification of changes to tickets 
(and for developers : build/test failures)   
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What if : your dybinst build of trunk fails...
#CMT---> compiling ../src/TemporalDataObjectCnv.cc

[stuff....deleted]                                                                                     ../src/TemporalDataObjectCnv.cc

/eliza7/dayabay/cjslin/NuWa/trunk_11-05-2008/NuWa-trunk/dybgaudi/InstallArea/include/RootIOSvc/RootIOTypedCnv.h: In member 

function `StatusCode RootIOTypedCnv<PerType, TranType>::PerObjectToTranObject(DataObject*&) [with PerType = PerTemporalData

Object, TranType = DayaBay::TemporalDataObject]’:

../src/TemporalDataObjectCnv.cc:44:   instantiated from here

/eliza7/dayabay/cjslin/NuWa/trunk_11-05-2008/NuWa-trunk/dybgaudi/InstallArea/include/RootIOSvc/RootIOTypedCnv.h:96: error: 

cannot allocate an object of type `DayaBay::TemporalDataObject’

/eliza7/dayabay/cjslin/NuWa/trunk_11-05-2008/NuWa-trunk/dybgaudi/InstallArea/include/RootIOSvc/RootIOTypedCnv.h:96: error: 

  because the following virtual functions are abstract:

/eliza7/dayabay/cjslin/NuWa/trunk_11-05-2008/NuWa-trunk/dybgaudi/InstallArea/include/Event/TemporalDataObject.h:64: error: 

 virtual const std::string& DayaBay::TemporalDataObject::defLoc()

make[3]: *** [../amd64_linux26/TemporalDataObjectCnv.o] Error 1

make[2]: *** [PerBaseEventLib] Error 2

make[1]: *** [common_target] Error 2

dybinst indicates that “dybgaudi” step failed ... but the 
error message in the log leaves you none the wiser, but 

you do notice that “TemporalDataObject” 
is showing up repeatedly ...  
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Search Trac for “TemporalDataObject”

[4718] & [4704] (or r4718 & r4704)
refer to commit messages of revisions 

 #95 corresponds to a ticket, crossed 
out means that it is closed already 

http://dayabay.ihep.ac.cn/tracs/dybsvn/search?q=TemporalDataObject 



 NuWa Trac and Testing System , Simon C. Blyth, NUU @ NTU, Taiwan       p7

Look at ticket:95 or #95

#95
“Search” for #95 or ticket:95 

to jump here 

http://dayabay.ihep.ac.cn/tracs/dybsvn/ticket/95 



 NuWa Trac and Testing System , Simon C. Blyth, NUU @ NTU, Taiwan       p8

Ticket view #95 continued ...

Enter #95 in search box to jump 
here ... for a clearer view

The ticket + comments attached 
allow you to Trace the life of an 
issue .. from “new” to “closed”..  

Chase how Brett fixed this 
by following the r4718 link 

.. or search for “r4718”
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View Brett’s changeset r4718 that fixed #95
Enter “r4718” in search box to jump 

here ... for a clearer view

Changesets show which files were 
added/modified/deleted .. 

Files with modifications are presented 
as line-by-line diffs
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No matched tickets from search ... try “View Tickets”

Tickets are categorized into “reports” such as 
report:3 or {3} for Active Tickets by Milestone 

“Active” ~ “not closed(fixed)’’

Enter “{3}” in search box to jump 
to report:3  
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Active Tickets by Milestone  : {3} OR report:3  
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Create New Ticket   

If do not find pre-existing ticket after searching/browsing 
for 5 mins create a new ticket   
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Minimal wiki:WikiFormatting to know : 
TracLinks + triple curlies  

{{{
code block
}}}

Assigning ticket to milestone, allows prioritization 

Edit button from 
“Its All Text” 

Create New ticket, wiki:NuWa_Trac 
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Set Component/Owner of Ticket 

Setting the “Component”, will set the 
ticket “owner” to that of the component, 

 no need to “Assign To’’ also

For a list of “components” and their 
“owners” see report:10 or {10} 

Assign your issue to the best 
matching component ... 
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Other Ticket Fields,  wiki:NuWa_Trac

So far we have seen “defect” tickets .. 
tickets are also used for Tracing 

“enhancements” and “tasks”

All fields can be changed later
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Good ticket descriptions allow the issue to be 
reproduced with minimum effort 

 Reference related commits, tickets, documents :
 r3001 #110 doc:101

Single Ticket Presentation : #3  
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Ticket Creation Guidelines 

It is your DUTY as a NuWa user to report 
issues ... they do not fix themselves

You should create a new ticket if :•	

after 5 mins of searching/browsing you do not find a pre-existing ticket1.	

If a pre-existing ticket exists (open or closed), add a comment if :•	

you have additional information/references relevant to the ticket1.	

the issue looks like it needs confirmation (adding a comment increases 2.	
it’s “weight” and might lead to it being resolved sooner)

you re-open a closed ticket, in order to justify the re-opening  3.	

What kind of problems should be reported as tickets ...•	

dybinst build failures : including failures to build externals1.	

nuwa.py running reporting ERROR/FATAL messages2.	

any Segmentation Errors, Import Errors, other Errors  coming from NuWa 3.	
code 
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Introduction to Automated  Build/Test System  

Update builds & tests are run after each commit using the “Bitten” •	
Trac extension, providing a master/slave system (over HTTP)

NuWa-Trac◊	  is master 

slaves : NuWa installations (2 Linux machines at NTU, Taiwan) ◊	

SVN integration allows : •	

builds/tests tailored to commits◊	

email notification of failed builds sent to culprits ~ 1hr after commit◊	

http://bitten.edgewall.org

How does this help users ?  ... if your build fails you can 
check if the problem is specific to your installation by 

looking at the “Build Status”
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Summary of “Build Status”   [/build]

http://dayabay.ihep.ac.cn/tracs/dybsvn/build

 “build status” from 2 
slaves

Dan is the Culprit
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Build/Test status : [/build/dybinst] 

Two slaves (at NTU) poll the master 
for builds, performing the steps with 
bash functions dyb__* , reporting 
results back to the master

dybinst optimizations 
avoid useless re-building 
via last revision checks

http://dayabay.ihep.ac.cn/tracs/dybsvn/build/dybinst
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Web interface to details of the test failure 

 “Test Results” tab : 
    - test list 
    - annoted source links

Follow errors thru the web 
interface gets here...
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Source Browser With Test Result Annotation 

Annotated source links yield..
  - coloured PASS/FAIL/ERROR
  - FAIL/ERROR lines highlighted 
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Some other Trac Functionality covered in “Backup” slides

event summary : commits / ticket changes / build failures•	
http://dayabay.ihep.ac.cn/tracs/dybsvn/timeline

milestone status : tickets left to be resolved ...•	

http://dayabay.ihep.ac.cn/tracs/dybsvn/roadmap

intuitive source browser : project history•	

http://dayabay.ihep.ac.cn/tracs/dybsvn/browser
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How to run tests ? What are they ? How to create them ?
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Running tests interactively : using nosetests

cd NuWa-trunk 
cd dybgaudi/RootIO/RootIOTest/cmt   
cmt config
source setup.sh  ## or .csh
cd ..   

which nosetests         ## must be in package env and dir
nosetests -v            ## -v for verbose 
nosetests -v tests/test_io.py      
nosetests -v tests/test_io.py:test_dybo   

nosetests --help
pydoc nose

Get into package directory and CMT environment •	

Run : all tests, a single modules tests OR a single test•	  

nosetests uses “nose”  a 
popular python test finding/

running package 

Browse source of tests by searching for : 
/dybgaudi/trunk/RootIO/RootIOTest/tests
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What are nose tests ?

def test_pass():
    pass
def test_exception():
    raise Exception
def test_import():
    import nonexisting
def test_assert():
    assert False
                                                         

nosetests -v test_basics.py

test_exits.test_pass ... ok
test_exits.test_exception ... ERROR
test_exits.test_import ... ERROR
test_exits.test_assert ... FAIL

... error output snipped ...
Ran 4 tests in 0.035s
FAILED (errors=2, failures=1)                          

python functions named test_* in module called test_*.py in 
directory called tests in CMT package directory 

 FAIL      : asserted on anticipated issue 
 ERROR  : non-anticipated problem  
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from dybtest import Matcher, Run

checks = { ‘.*ERROR’:1,

	          ‘.*FATAL’:2,

	          ‘.*\*\*\* Break \*\*\* segmentation violation’:3, 

           ‘.*IOError’:4, }

Run.parser = Matcher( checks, verbose=False )

Run.opts = { ‘maxtime’:300 }

def test_dybo():

    Run(“nuwa.py -A -n 10 -o dybtest.root share/dyboutputtest.py” )()

def test_dybi():  

    Run(“nuwa.py -A -n 10 dybtest.root share/dybinputtest.py” )()

def test_geno():

    Run(“nuwa.py -A -o geniotest.root -n 3 share/geniotest.py share/rootiotest.py” )()

Generic/Functional testing : minimal effort to add/maintain tests 

dybtest.Run invokes any cmd in a subprocess, 
pattern matches output, enforces maxtime 

Continuously verified commands (+documentation) 

Browse current source by searching for : 
/dybgaudi/trunk/RootIO/RootIOTest/tests/test_io.py
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Custom testing : higher cost to write+maintain , more detailed failures

g = alg = None

def test_setUp():

    from GaudiPython import AppMgr

    from consistency import ConsistencyAlg

    global g, alg

    g = AppMgr()

    alg = ConsistencyAlg()

    g.addAlgorithm(alg)

def test_consistency():

    global g, alg

    g.run(g.EvtMax)

    alg.compare()

 

Almost no restriction on what tests can do... just 
conventions for naming/arguments/placement 

Better to keep the tests short, implement most 
functionality in separate modules and import 
that into the test
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 Exercises

Run tests for pkg:   •	 /tutorial/trunk/Simulation/SimHistsExample , 
some hints : 

You may need to build the package first◊	

You will need to edit the tests to “switch” them on, access the ◊	
history of the file to show you how to do this

Add a test to •	 SimHistsExample/tests/test_SimHistExample.py  that: 

checks that the mean of a histogram in ◊	 simhists.root file is within a 
certain range  

The winner will complete this with the minimum lines 
of code added, re-using existing code is encouraged, 
should be doable in < 3 min

The winner is the first to get 3 passed 
tests ... should be doable in < 1 min
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 Solution

r5227
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You should now be comfortable with : •	

searching Trac for tickets that match issues encountered◊	

adding tickets for the problems you find◊	

creating tests for your NuWa related code◊	

browsing Trac for work items to contribute to   ◊	  

 Conclusion

Covered in the “Backup” slides
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How Volunteers can find work items  [/report]

Find work items by looking for Active 
tickets owned by “offline”,  eg from  

the “by owner” reports {4} {5}  

Tickets describe “enhancements” and 
“tasks” as well as “defects”  

Discuss the task with ticket reporters and 
others that have commented on it on the 

offline+simulation mailing lists  
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Active Tickets by Owner   {4}

The “offline” identity is used as a 
catchall for tasks that are not yet 

claimed by volunteers
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Reassign Ticket / Accept Ticket 

Reassign the task to someone else 
or accept it yourself, (also see p39)



 NuWa Trac and Testing System , Simon C. Blyth, NUU @ NTU, Taiwan       p35

Cool Stuff
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Jump Browsing

Tip : browse source by searching for paths such as 
/

/dybgaudi/trunk
/dybgaudi/trunk/RootIO/RootIOTest/tests

    /tutorial/trunk/Simulation/SimHistsExample 



 NuWa Trac and Testing System , Simon C. Blyth, NUU @ NTU, Taiwan       p37

Tips and Tricks : use Firefox

Firefox highly recommended :•	

good at remembering/autofilling passwords◊	

plugin ‘‘◊	 It’s All Text!’’  http://trac.gerf.org/itsalltext (edit text fields 
in your preferred editor ) eg for ticket descriptions/comments

Single Click OpenSearch integration : allows use of all TracLinks ◊	
(r5020 , #110, doc:250 ) from Firefox search field, without navi-
gating to dybsvn
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Trac Links : simple & powerful integration 

svn ci -m “This together with r6004 implements reconstruction 
algorithm described in doc:5005, closing #205 #208 #209 “

Capturing linkages between data sources 
improves access (3 seconds effort saves  
minutes for 10 people ...  including you ) 

/dybgaudi/trunk	   browse repository path (source:)
r5060 or [5060]	   changeset view                                                                                                                                                                          
#110 				      ticket view 
{6}         		    report on selection of tickets 
log:/lcgcmt		     history of repository path 	  	
doc:1001   		     external link to docdb document
wiki:TracLinks 	   wikipage, much more on TracLinks
root:TH1			      external link to root documentation                                                            

Usable most everywhere, including :•	

SVN commit commandline / ◊	 Search box at top right  

Ticket Descriptions + Comments◊	
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Background for Advanced Users
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Ticket Workflow   wiki:TracWorkflow

We are using the default 
Trac 0.11 workflow

http://dayabay.ihep.ac.cn/tracs/dybsvn/wiki/TracWorkflow

For simplicity we currently do not 
stress the distinction between 

“assigned” and “accepted” 
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Better Working Practices with Trac

Informative commit messages : •	

NOT : blank OR equally useless, such as “fix’’, “bugfix’’ etc..  ◊	  

consider the text as keywords for the search indexer   ◊	

if you have short tips / references (◊	 doc:101) for subsequent persons  
(it might be you) include them in the message

when committing, refer to/close related tickets (◊	 #110)

if no tickets are related, consider if there should be and create them◊	

when closing/editing tickets, refer to related commits (◊	 r5020)
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Trac “dybsvn” Usage Survey  2nd Dec 2008

If you are not using NuWa-Trac you are missing out  

http://dayabay.ihep.ac.cn/tracs/dybsvn  

In total 38 users have logged in to the “dybsvn”  Trac instance •	
(NuWa-Trac) out of a possible total of 76 SVN identities  

30 distinct users within the past month◊	

22 within the past 10 days◊	

Most users are returning to •	 NuWa-Trac frequently 

almost all the frequent committers◊	

Everyone using NuWa can benefit from (and contribute to) •	 NuWa-Trac 

users◊	  / developers / management
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Trac Overview : Project Infrastructure

Issue/Enhancement (•	 ticket) tracking 

reports (◊	 ticket presentation)

roadmap (◊	 ticket prioritization)

Wiki system  •	

Trac wikitext used throughout  ◊	

URL shortcuts, doc:101 root:TQObject◊	

Intuitive SVN repository Browser•	

changeset/◊	 revision diff presentation 

“blame” annotation : who did what ?◊	

revision◊	  history 

Integrated : via TracLinks  
#123 
{5}

r3001
log:/lcgcmt

+ Timeline of project 
events
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Summary of project events  [/timeline]

Tip : reduce ‘‘days back’’ for 
faster loads  
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History of a repository path,    log:/lcgcmt  

Links to : path@rev, 
changesets & into timeline
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dyb__* bash functions 

Objectives of dyb__* functions  •	

allow build system slaves to do dybinst steps, environment setup and ◊	
test running in a coherent manner 

allow developers to run some/all tests prior to committing◊	

provide basic validation of dybinst’allations◊	

discerning (bash) users might find them useful ◊	

Decouples NuWa specifics from the testing system slaves 
(and users too) 

providing more efficient development/usage 

Define the functions by sourcing ..  •	

cd NuWa-trunk  ; . ../installation/trunk/dybtest/scripts/dyb__.sh
OR  
. dyb__.sh      ## works when nuwa-python in PATH

dyb__<tab>      ## see the available functions
dyb__usage      ## help message  
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Running tests on your working copy

cd NuWa-trunk
dyb__testall -v    ## all tests beneath PWD 

export BUILD_PATH=dybgaudi/trunk/RootIO/RootIOTest

dyb__         ## into pkg env    
dyb__test -v   
nosetests -v                                                               

Find and Run all tests, getting into each pkg environment   •	

Anchor operations on a single package with BUILD_PATH,  •	
many dyb__* use this as default context of operations

dyb__test ~ nosetests 
for interactive use  

(after into env)
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Changeset presentation : r4963  

Links to timeline +
Diff presentation 
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Background for Developers
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Test Flavors : from Unit Tests to AutoValidation  

Test Flavor Level Creation/Maintenance Cost 
vs  Benefits

Unit Test class level Cost > Gain  
 

Integration Test multi classes
package / intra-pkg

Cost ~ Gain
[cheaper for pkg author]

Functional Test top level invokation
(eg nuwa.py cmd)

Cost << Gain  
[most tests like this]

Detector Qty Test AutoValidation style

Factors against writing/maintaining Unit Tests   •	

interface design activity, only makes sense early in development when ◊	
prepared to change interface

py config/control surface layer above C++ ocean ◊	

Why test at python level ?  •	

Encourage functionality exposed at py level ◊	

C++ testing is too big an overhead ◊	

Require low entry price for creating tests 
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Overview of Automated Testing System 

Integration of  •	 Bitten Trac plugin : a master/slave system com-
municating over HTTP + nose python test runner 

NuWa-Trac◊	  is master ,  slaves : any NuWa installation 

SVN integration allows ◊	 builds/tests tailored to commit location 

Master implemented with : •	

Trac + Bitten plugin ◊	

BittenNotify (email notifications) ◊	

BitExtra (presentation enhancements, eg result source annotation) ◊	

Slave implemented with •	 nosebit NuWa external (since r4360) : 

bitten-slave◊	  

nose ◊	 : popular python test discovery and running system

setuptools : nose + bitten-slave prerequisite  ◊	

xmlnose : nose plugin creating xml test reports for the master  ◊	

http://bitten.edgewall.org

http://somethingaboutorange.com/mrl/projects/nose/
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Adding tests to automated testing system

/installation/trunk/dybtest/recipes/dybinst.xml

overlap checking only after Detector changes

Configure testing of additional CMT package •	

add ◊	 step to recipe : follow pattern setting BUILD_PATH, BUILD_TEST 

slaves will attempt to run ◊	 dyb__test with the Master controlled env

Recipes associated to repository locations (exclusions: people, groups.. )   •	

dybinst.xml  : ◊	 /

detdesc.xml : ◊	 /dybgaudi/trunk/Detector
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Background for Administrators
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NuWa-Trac development / config / admin 

Developed/Tested at NTU,
 used at IHEP by Xinchun->Qiumei 

http://dayabay.phys.ntu.edu.tw/tracs/env  

NuWa-Trac•	  sources (patches, scripts... ) managed in  ‘‘env’’, 
‘‘tracdev’’ instances @ NTU, Taiwan

◊	

Heirarchical suite of bash functions, used to :•	

build prerequisites + NuWa-Trac◊	

configure : plugins + permissions ◊	

make nightly backups, rsyncs to NTU ◊	



 NuWa Trac and Testing System , Simon C. Blyth, NUU @ NTU, Taiwan       p55

Composition of NuWa-Trac

tractrac        7236  tags/trac-0.11                      local-mods1.	

genshi          873   tags/0.5.0                          pristine                                                                                                                                         2.	                                        

accountmanager  4117  trunk                               local-mods3.	   

tractoc         3783  0.11                                local-mods4.	

tractags        3882  trunk                               pristine5.	

tracnav         HEAD  tracnav-0.11                        pristine 6.	

docutils        HEAD  docutils-snapshot.tgz               not-svn                                                                7.	

pygments        HEAD  Pygments                            not-svn                                                                8.	

silvercity      HEAD  SilverCity-0.9.7.tar.gz             not-svn                                                                9.	

textile         HEAD  textile-2.0.11.tar.gz               not-svn                                                                10.	

trac2latex      HEAD  trunk                               pristine11.	                                                                

trac2mediawiki  HEAD  trunk/0.11                          pristine12.	                                                                

bitten          561   branches/experimental/trac-0.11     local-mods13.	  

bitextra        HEAD  trunk                               pristine 14.	                                                               

bittennotify    28    trunk                               local-mods15.	

NuWa-Trac is comprised of 15 python packages 
... 5 patched , 3 hosted at NTU

Server Side 
of Testing 
System
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Future Developments



 NuWa Trac and Testing System , Simon C. Blyth, NUU @ NTU, Taiwan       p57

AutoValidation : “Detector Metric Monitoring” 

re-purpose existing SW metric machinery   •	

establish simple xml structure for recording ◊	
metrics (analogous to test results) 

“◊	 metric reports” PUT to master and inserted  
into Trac DB tables after qualifying commits

alternative views of resulting SQLite tables pos-◊	
sible   

Package validation experts need to implement tests that :   •	

create the required histograms (could be just a nuwa.py commandline)◊	

summarize the histograms into metrics (means, fitting parameters ...) ◊	
and write the xml “metric report”   

Factorize the 4 facets of metric handling
        creation / persisting / presenting / monitoring 


