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Continuous Integration

“A set of software engineering practices that speed up
the delivery of software by decreasing integration

times.”

Sean Stolberg

“A software development practice where members
of a team integrate their work frequently, usually
each person integrates at least daily.”

Martin Fowler
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Integration Cycle

Development

Product Code
Version X.x Changes

Releasing Building

Test Results Executable

Acceptance Test Results

Unit Testing

Testing
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Develop. Build. Test. Repeat.

Resistance is futile!!
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Various Tools

| (C TeamCity

A

GitLab
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« Continuous Integration
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 Possible Research Questions
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Travis CI

 Open source distributed build service

 Connected to github via web hooks
* Great for OSS developers!!
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Build Setup

F

?1 — git clone e

 Favors Newer Changes

IMPORTANT
FOR LATER!!
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Build Life-cycle

 Build Status:

- Started ’ @
- Cancelled

- E rro re d Job Execution A
(ASAT and test runs)

- Failed

- Passed

A4

Build States from [3]
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Other Important Information

« Build Environments
* Jobs
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What else???

LIVE DEMO

IALSO, lII(E 10 LIVE
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TravisTorrent

A Collection of Stats about:
- Github projects
— Their builds on Travis CI

« Build Origin
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A Typical Tuple

Build ID

Build status
Build duration
Job ID

Test stats
- Did tests run?
- Numbers (ran, failed, ...etc.)

e Git commit

 Project name
 |sita PR?
« Language

« Team size
« Number of comments
« Churns, additions and deletions

Setup duration

* File types Pure build duration

 TJest stats

Cl latency
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Oddities

e The Time Dimension
- Reflects 3 months

Commit X Commit Y
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Oddities

« Granularity

Build?

- Job?

219
220
221

222
223
224
225
226

gh__project_name
texkt
abarisainmndmix

abarisain/dmix
abarisain/dmix
abarisain/dmix
abarisain/dmix
abarisain/dmix
abarisain/dmix
abarisain/dmix
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« Numbers don’t add up:
- 2640824 rows
- 1800389 unique jobs
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Performance

« MySQL 5.7: Appalling performance
(might need to investigate further)

* PostgreSQL is reasonable

e R can load the CSV file

- In-Memory
- What if | want to use GHTorrent as well?
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The Effect of Cl on Software

 Does the use of Cl lead to higher-quality products?[6]

 Does Cl lead to fewer test regressions?

Do Cl-enabled projects switch to a continuous delivery
process, or do they release by hand?

Do multiple integration environments lead to fewer
defects?
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The Effects of Cl on Developers

 Does a broken build negatively affect developer
productivity?

» Successful build as an objective[5][0] vs. breaking and
fixing builds often.

« Do broken builds result in fewer outside contributions?
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Walkthrough - Test Regressions

- TravisTorrent doesn't really « We need to identify test
specify what type of test gets regressions on our own
executed

e Test attributes include:

tr tests ok

tr tests fail

tr tests run

tr tests skipped
tr failed tests

tr tests ran

tr tests failed
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Defining Test Regressions

« “Selective retesting of a system or component to verify
that modifications have not caused unintended effects
and that the system or component still complies with its
specified requirements.” - as cited in the SWEBOK [4]

e So... how does this translate to TravisTorrent?

- A test ran and failed due to new changes introduced by the
latest commit

- Previous build executed normally without problems

- Assumption: New commit introduced functionality without
tests
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Detour - Granularity??

So far we assume it’s at the job level
Problem: We want the build level
Why?

- If a test fails, the entire build fails

- We don’t have much information about tests on the job level
Solution: Aggregate!!
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Detour - Granularity??

-- Sguashing the jobs together as a view:

create or replace view vw_tests per build as

select gh_project name,
min{tr_build number) as tr_build number,
tr_build id,
min{gh_lang) as gh_lang,
avg{gh_src_churn) as gh_src_churn,
avg{gh_sloc) as gh_sloc,
avg(gh_test churn) as gh_test_churn,
avg{gh_tests added) as gh_tests added,
avg(gh_tests deleted) as gh_tests_deleted,
avg{gh_test_lines_per_kloc) as gh_test lines_per kloc,
avg{gh_test cases per_kloc) as gh_test cases per_kloc,
avg(gh_asserts _cases_per_kloc) as gh_assert cases_per _kloc,
min(tr_status) as tr_status,
sum(tr_tests ok) as tr_tests ok,
sum(tr_tests fail) as tr_tests_fail,
sum(tr_tests run) as tr_tests run,
sum(tr_tests skipped) as tr_tests skipped,
trim(both from array_to string(array_agg(tr failed tests), ' ")) as tr_failed tests,
bool and(tr_tests ran) as tr_tests ran,
bool or(tr_tests failed) as tr_tests failed

from travistorrent

group by gh_project_name,
tr_build id

order by gh_project_name;
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Defining Test Regressions

« Build B,  We detect a failed
~ Has a status S(B,) regression test if:
- Has source modification » S(B.) = “Failed’
attributes C...(B.) r S(B.,) = ‘Passed’
- Has test modification A Corc(B) > 0
attributes C....(B.) A Coce(By) = O

- Executed at time t
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Defining Test Regressions

-- Detecting and gathering failed regression tests:

select curr_build.*
from viWw_tests per build as curr_build
inner join
viWw_tests per build as prev build

on

curr_build.gh_project_name
and curr_build.tr build number
and curr_build.tr status
and prev _build.tr status

where (
)

and (

);
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or

and
and
and
and
and
and
and

curr_build.
curr_build.

curr_build.
curr_build.
curr_build.
curr_build.
curr_build.
curr_build.
curr_build.
curr_build.

'failed'
'passed’
gh_src_churn
gh_sloc

gh_test churn

gh_tests added

gh _tests deleted
gh_test lines per kloc
gh_test cases per kloc
gh_assert_cases per kloc
tr_tests ran

tr_tests failed

prev_build.gh_project name
(prev_build.tr_

build number + 1)

= 0
1= prev_build.gh_sloc

0

4]

4]

prev_build.gh_test lines per kloc
prev_build.gh test cases per kloc
prev_build.gh _assert cases per kloc
true

true
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Which can lead to...

ruby =

Language

java -

i i i [}
0 100 200 300
Regressions
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Figure out how to define test regressions without
TravisTorrent data for projects without CI

Explore other aspects of TravisTorrent

Combine TravisTorrent with GHTorrent for more
comprehensive analyses

... The sky is the limit!!
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Questions?
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Thank You!!
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