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W h y  f u l l y  a u t o m a t e d  t e s t i n g ?

● Changes in the development model (no 2.7 tree)

● Increasing pace of development

● Linux more broadly deployed, higher expectations

● People are slow, and either expensive or unreliable.

● Automated testing is cheap, and fast.

● Consistent, available testers that don't disappear.

● Good debug setups - serial consoles, etc.

● Filter hardware problems by replication of machines.



  

So lves  wor ld  peace  and  hunger?  
No .

● Skilled developers, careful development.

● Static code analysis

● Regular and rigorous code review

● Functional, regression, performance, and stress testing.

● If we can kill off 20% of bugs ... that's great.

● 1% is still useful!

● It's a tool to give you leverage, not a magic wand.



  

Code  f low o f  the  L inux  Kerne l



  

Why tes t  ups t ream?
Test  ear ly .  Tes t  o f ten .

● Prevent replication of bad code into other code bases

● Fewer users are exposed to the bug

● Code is still fresh in the authors mind

● Change isn't interacting with subsequent changes

● Code is at the top of the stack - easy to remove.

● You're going to hit the same bugs eventually anyway ...

● Goal is to run the SAME tests upstream as downstream



  

Sta te  o f  the  tes t ing  un ion

● Hardware vendors
● Distros
● ISVs
● LTP, STP, ABAT/autobench.
● test.kernel.org
● Developers are busy
● Fixing bugs is boring



  

What  needs  to  change?

● We are great at sharing some code
● Terrible at sharing tests, and test results
● Open, pluggable client, share tests (autotest)

● More people testing upstream
● Collation of results from multiple sources (tko)
● Push results back to community (email + web)
● FIX THE BUGS!



  

What  i s  tes t .kerne l .o rg  ( tko )?

● A collation, publication, and analysis engine.
● Currently only fed by proprietary IBM ABAT / 

autobench harness
● Switching over to autotest
● Will take collated input from many sources.



  

TKO ( tes t .ke rne l .o rg )  work f low



  

Des ign  goa l s  -  c l i en t  tes t  harness

● Modular, simple, well defined APIs. 

● Separate tests from core

● Powerful and flexible.

● Simple - low barrier to entry for test development

● Distributed, scalable development and maintainership

● Maintainable code

● Robust, consistent results. Good error handling.

● Isolate hardware failures.

● Consistent, easy to analyse results format



  

Test  harness  fea tures
Wide  range  o f  func t iona l i ty

● Build
● Static Verification (e.g. gcc, sparse, coverity)

● Boot
● Debug runs (turn on CONFIG_DEBUG_FOO)
● Functional / unit tests
● Performance tests
● Stress tests.

● Profiling and debugging.



  

What  tes ts  a re  suppor ted?

Tests / Testsuites
aiostress, bonnie, cpu_hotplug, cyclictest, 
dbench, dbt2, fio, fs_mark, fsx, interbench, 
iozone, isic, kernbench,  libhugetlbfs, lmbench, 
ltp, netperf2, pi_tests, pktgen, reaim, rmaptest, 
scrashme, selftest, sleeptest, sparse, stress, 
tbench, tiobench, unixbench, xmtest

Profilers
catprofile, lockmeter, oprofile, readprofile

It only takes about 10 minutes to add a new test



  

Example  tes t  -  dbench

import test
from autotest_utils import *

class dbench(test.test):
version = 1

# http://samba.org/ftp/tridge/dbench/dbench-3.04.tar.gz
def setup(self, tarball = 'dbench-3.04.tar.gz'):

tarball = unmap_url(self.bindir, tarball, self.tmpdir)
extract_tarball_to_dir(tarball, self.srcdir)
os.chdir(self.srcdir)

system('./configure')
system('make')

def execute(self, iterations = 1, nprocs = count_cpus(), args = ''):
for i in range(1, iterations+1):

args = args + ' -c '+self.srcdir+'/client.txt'
args += ' %s' % nprocs
system(self.srcdir + '/dbench ' + args)

# Do a profiling run if necessary



  

Mul t i -mach ine  tes ts
bar r ie r  suppor t

● See netperf2 test for an example
● Barriers provide a basic syncronization point

● Name the barrier
● List all members of the barrier
● Specify a timeout (in seconds)
● Everybody does “rendevous” on that barrier



  

Why Python?

● Bitter experience with previous projects
written in bash and perl

● Easy to understand and modify (not write-only)
● Easy to maintain
● Easy to learn
● Simple language syntax – fewer hidden errors

● Exception handling
● Powerful
● Has a wide library of modules to leverage
● The spacing "issue"



  

Th is  i s  on ly  the  t ip  o f  the  i ceberg

● Static analysis
● Comparisons across releases
● Automated bisection search
● Simple server-side engine
● Better failure capture / debug tools 
● Debug Options

– NMI watchdog / alt+sysrq
– Crashdump

● Collate results from variety of machines



  

Per fo rmance  ana lys i s



  

What  he lp  do  we  need?

● Download the test harness and 
experiment with it

● Need tests that find real bugs!
● ltp, lmbench need work
● Support for Xen
● More machines running tests
● It's beta code
● Results analysis / comparison
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