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Agenda

AQA in the context of process

ACase study: QA at Microsoft from 1980 tc
today

ACase study: Adopting a static analysis
tool at Ebay

AEmbedding QA in a process
ASocial aspects of QA
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Learning Goals

A Understand process aspects of QA
A Describe the tradeoffs of QA techniques

A Select an appropriate QA technique for a given project and
guality attribute

A Decide the when and how much of QA

A Overview of concepts how to enforce QA techniques in a
process

A Select when and how to integrate tools and policies into the
process: daily builds, continuous integration, test automation,
auloAO ylFteaAraz AaadzS uUN) O1?

A Understand human and social challenges of adopting QA
techniques

A Understand how process and tool Improvement can solve the
dilemma between features and quality

- institute for
5 15-313 Software Engineering I S SOFTWARE
RESEARCH



QA Process
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QA Process Considerations

A We covered several QA techniques:
I Formal verification (18.12)
I Unittesting, Test driverdevelopment (15214)

I Various forms of advanced testing for quality attributes
6D!'L GSadAy3asr Fddl G§SadAy

| Static analysis

I Dynamic analysis

I Formal inspections and other forms of code reviews
A But: When to use? Which techniques? How much?

How to introduce? How to establish a quality

culture? How to ensure compliance? Social issues?
What about external components?
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Phase Thata
Defect Is Created

Requirements

Architecture

Detailed design

ost to
orrect

Construction \ \

AN

Requirements  Architecture Detailed Construction  Maintenance

design
Phase That a Defect Is Corrected

Copymght 1998 Steven C. WeConnell. Reprinted wath perussion

11 frora Software Project Survival Guide (Ivhicrosoft Press, 1998).
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Qualities and Risks

AWhat qualities are required?
(requirements engineering)

AWhat risks are expected?

AAlign QA strategy based on qualities and
risks

®
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Example: Test plans linking
development and testing

Sommerville. Software Engineering. Ed. 8, Ch 22
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Example: SQL Injection Attacks

HI, THIS 1S

YOUR SON'S SCHOOL.
WE'RE HAVING SOME
COMPUTER TROUBLE.

\%m

OH, DEAR - DID HE
BREAK SOMETHING?

IN A WAY -

R
i

http://xkcd.com/327/

14

DID YOU REALLY
NAME YOUR SON
Robert'); DROP
TABLE Students; -~ 7

!

~OH.YES LUTTLE
BOBRY TABLES,
WE CALL HIM.

WELL, WEVE LOST THIS
YEARS STUDENT RECORDS.
I HOPE YOURE HAPPY.

{

AND I HOPE
- YOUVE LEARNED
t  TOSANMZE YOUR
DATARASE INPUTS.

Which QA strategy is suitable?

15-313 Software Engineering
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Example: Scalability
twitter: » R —

Twitter is over capacity.
Too maryy voets! Passe wad a4 mament 2

NG Y AGan

Which QA strategy is suitable?

FOF
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Example: Usability

['ﬁ Workspace ]:l?] Steven Bromley - Inbaox .. ,’J{l @ Replication }{] Ste

Lotus Notes X|

\3) Do you want to send this notice with these comments?
e

Choose Yes to send as is,
To: Choose Mo to send without comments.
' Choose Cancel to continue editing.

P
e

- -

o fes Mo | Cancel |
Subj !

Which QA strategy is suitable?
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QA Tradeoffs

AUnderstand limitations of QA approaches

I e.g. testingvsstatic analysis,
formal verificationvsA Y 8 LISOU A 2y 2

AMix and match techniques

A Different techniques for different
gualities

®
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Case Study: QA at Microsoft

20 15-313 Software Engineering
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A prohblem has been detected and windows has been shut down Lo prevent damage
O wour Computer.

THREAD_MOT_MUTEX_COWNER

If this is the first time wou'wve seen this Stop error screen,
restart wour computer. IT this screen appears again, follow
these steps:

“heck to make sure amy new hardware or software is properly installed.
If this is a new installation, ask wour hardware or software manufacturer
for any windows updates wyou might need.

It problems continue, disable ar remove any newly installed hardware
or software. Disable BICS memory options such as caching or shadowing.
If wou need to use safe mMode to remove or disable components, restart
Wour Ccomputer, press F8 to select advanced startup options, and then
select safe mMode.

Technical dnformation:

WEE OSTOP: Ox00000011 (O0x00234234, 0x00005345, 0x05345545, OxFFFFFFFF)
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How the World's Most Powerful Software Company

Creates Technology,

Shapes Mquets.

and Manages People

Michael A CuSumano
Richard W. Selby
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Throughout the case studies,
look for nontechnical challenge

and how they were addressed

23
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Microsoft's Culture

A Hiring the best developers
igaAONRaz27¥Il Y | OKA @& 4 A
RSOSt 2 LIS NE '-F2NJ gKI O L. 4]
A Giving them freedom
A Teams for products largely independent

A Relatively short development cycles
I Version updates (eg. Exceb8) 12 month
I New products #4 years
I Driven by release date

A Little upfront specification, flexible for change and
cutting features
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Early Days (1984): Separate testing
from development

A

o o To I

To T

after complaints over bugs from hardware manufacturerg (vrong
computations in BASIC)

customers complained about products

IBM insisted that Microsoft improves process for development and quality
control

Serious datalestroying bug forced Microsoft to ship update of Multiplan

to 20000 users at 10$ cost each

Resistance from developers and some management @adined:

GRS@OSt 2LISNE _O2dzZ R qSéq 0KSANI 26Yy _
da0K22f aiGddzRSyidaz aSONBGIFINARSazZ | VF

Hired outside testers

Avoided bureaucracy of formal inspections, signoff between stages, or
time logging

A Separate testing group; automated tests; code reviews for new people an

critical components
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Early Days (1986): Testing groups

AG5S@OSEt 2LISNBE 3F20 118
QA

Aa LYy TAY A dTesters 8rifl Seteitsifdster
than developers can fix them

A[ 0SS FTYR fFNHES Ay(S3
long testing periods, delayed releases

A Mac Word 3 desaster: 8 month late,
hundreds of bugs, including crashing and
data destroying bugs; 1M$ for free upgrades

A Pressure on delivering quality grew

. . .
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Mpy d WSUNBFG | YR

Asee memo



Zero-Defect Rules for Excel 4

AAll changes must compile and link

AAll changes must pass the automated
qguick tests on Mac and Windows

AAny developer who has more than 10
open bugs assigned must fix them before
moving to new features



Testing Buddies

A Development and test teams separate,
roughly similar size

A Developers test their own code, run
automated tests dally

A Individual testers often assigned to one
developer

I Testing their private releases (branch), giving
direct, rapid feedback by email before code is
merged

. . .
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Testers

AEncouraged to communicate with
support team and customers, review
media evaluations

ADevelop testing strategy for higfisk
areas

AMany forms of testing (internally called):
unstructured testing, ad hoc testing,
gorilla testing, fredorm Fridays

. . .
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Earlymid 90s

A Zero defect goal (1989 memo)

A Milestones (first with Publisher 1.0 in 1988)

A Version control, branches, frequent integration

A Daily builds

Al dzi2Yl SR §Sai( &mustsijcdeeddeford dzi 2 i
checkin

A Usability labs

A Beta testing (400000 beta testers for Win 95) with
Instrumentation

A Brief formal design reviews; selected code reviews
A Defect tracking and metrics

A Developers stay in product group for more than one release
cycle

institute for
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Metrics

A Number of open bugs by severity
I Number of open bugs expected to decrease before milestone
I All know severe bugs need to be fixed before release

I Severity 1 (product crash), Severity 2 (feature crash), Severity 3
(bug with workaround), Severity 4 (cosmetic/minor)

I Metrics tracked across releases and projects
A Performance metrics
A.dza RFOlF dza&SR F¥2NJ RSOARAY3
I Relative and pragmatic, not absolute view
i A¢CKS YIN]LSO 6Aff F2NHAODS dza
dza F¥2NJ 0SAYy3d o0dza3e ¢

institute for
I S SOFTWARE
RESEARCH



Challenges of Microsoft's Culture

A Little communication among product teams
A5 SOSt 2LISNAE | yR G4Sads
read In with softwareengineering literature,
NEAYOSYUAYI UKS GKSS

I Long underestimated architecture, design, ,
aKIFNANY3d 2F O2YLIRZYSYydua

A Developers resistant to change and
@0 dzZNB I dzZONJ Oeé ¢

. . .
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Project Postmortem

A ldentify systematic problems and good practices-{50
page report)
I document recurring problems and practices that work well
| e.g.,

Abreadth¥ A NR (0 -firgt 8ReStedinflestones
A insufficient specification
A not reviewing commits
A using asserts to communicate assumptions
At O1 2F FRSIljdzrdS G422t & b I dzi 2>
A instrumented versions for testers and beta releases
A zero defect rule not a priority for developers

A Circulate insights as memos, encourage cteasn learning
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Process Audits

Alnformal week audits in problematic
problems

A Analyzing metrics, interviewing team
members

ARecommendations to pick up best
practices from other teams

I daily builds, automated tests, milestones,
reviews

. . .
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The 2002
Trustworthy Computing Memo

http://news.microsoft.com/2012/01/11/memefrom-bill-gates/

. . .
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Code Reviews

AOwn code review tools (passaround
style)

Alnternal studies on how effective reviews
are

Alnternal tools to improve code reviews

. . .
institute For

I S SOFTWARE
RESEARCH



A problem has been detected and windows has been shut down to prev
CO yOour computer.

rThe problem seems to be caused by the following file: SPCMDCON. SYS
PAGE_FAULT _IN_NONPAGED_AREA

[T this is the first time you've seen this Stop error screen,
~estart your computer. If this screen appears again, follow
chese steps:

“heck to make sure any new hardware or software is properly instal
[T this is a new installation, ask your hardware or software manuf
For any windows updates you might need.

[T problems continue, disable or remove any newly installed hardwa
or software. Disable BIOS memory options such as caching or shadow
[T you need to use Safe Mode to remove or disable components, rest
YOUr computer, press F8 to select advanced Startup options, and th
select Safe Mode.

rechnical information:

Uk STOP: Ox00000050 (OxFD3094C2, 0x00000001, OXFBFEZELY, 0x00000000)

HH¥ SPCMDCON. SYS - Address FBFEY617 base at FBFES000, DateStamp 3



SLAM/SDV (since 200Dl

i1=nodea); | ++ V' Procs.

A Goal: Reducing blue screens, often caused by driver
A Driver verification tool for C
A Model checking technology

A Finds narrow class of protocol violations
I Use characteristics of drivers (not general C code)

I Found several bugs in Microsoft's well tested sample
drivers

A Fully automated in Microsoft compiler suite
A Available for free
A Enforcement through driver certification program

Ball, Thomas, Vladimir Levin, aBdramK.Rajamani"A decade of software model checking
with SLAM." Communications of the ACM 54.7 (2011)/&8 institute for
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SLAM

ACompelling business case: eliminated
most blue screens

ABased on basic science of model
checking: originated in university labs

with public funding

®
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Annotation

A How to motivate developers, especially with millions of lines of
unannotated code?

A Microsoft approach:

I Require annotations at checkin (e.g., Reject code that has a char* with no
__ecount())
I Make annotations natural, like what you would put in a comment anyway
A But now machine checkable
A Avoid formality with poor match to engineering practices
I Incrementality
Al KSO1T O2RS 1T RSaA3dy Oz2yaraiasSyoe 2y SOSNJ
A Rewards programmers for each increment of effort
i Provide benefit for annotating partial code
i Can focus on most important parts of the code first
i | @2AR 3 HOtdfEeShe ddadline
I Build tools to infer annotations

A Inference is approximate and so annotations may need to be changed, but saves work
overall.

A Unfortunately not yet available outside Microsoft

institute for
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SAGE

A White-box fuzz testing (symbolexecutiorbased
test generation)

A Especially for security issues in file and protocol
parsing routines
i aF2dzy R Y I y-8nkrioiNESesurisy dza £ &
vulnerabillities in hundreds of Microsoft applications,

mcludlng Image processors, media players, file decoder:
YR R20dzYSyd LI NBESNAE

A In-house SMT constraint solver (Z3)

A From research project to lareggcale deployment
I Running at scale on 200 machines

BounimovaElla, Patricé&odefroid and David Molnar. "Billions and billions of constraints:
Whiteboxfuzz testing in production." In Proceedings of the 2013
InternationalConference on Software Engineering, pp.-122. IEEE Press, 2013.



Bug prediction

AMetrics
AMining software repositories

AExample results:

i Distributed development not critical, but
organizational distance is

ANow prioritizing testing effort

. . .
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Boogie, Dafny, ...

Alntermediate Verification Language

Ad!' all ofS F2NXIFf GOSN
I Dafny language...

A Active research today...

Boogie verifier architecture

S Dafny .Chalice
£

(MSIL\. 4 Sl

-

Boogie

y P
\ X s
s /
s | I'M ——
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Case Study 2:
Introducing Static Analysis dbay

JaspanCiera |I. Chen, andnoopSharma. "Understanding the value of program analysis toGlsttipanion
to the 22nd ACM SIGPLAN conference on Qbjeited programming systems and applications companion
ACM, 2007. °
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Findbugan 214

AWe forced everybody to udeéindbugs
AHas it found bugs?

AWho is still usingrindbug®

AWhy not?



Ebay Prior Evaluations

A Individual teams tried tools
I On snapshots
I No tool customization
I Overall negative results
|

I Developers were not impressed: many minor
Issues (2 checkers reported half the issues, all
irrelevant forEbay

A Would this change when integrated into
process? I.e. incremental checking

A Which bugs to look at?

®
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Ebay: Goals

A Find defects earlier in the lifecycle
I Allow quality engineers to focus on different issues

A Find defects that are difficult to find through other
QA techniques

| security, performance, concurrency

A As early as feasible: Run on developer machines an
In nightly builds

A No resources to build own tool

I But few people for dedicated team (customization,
policies, creating projeetpecific analyses etc) possible

A Continuous evaluation

- institute for
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Ebay Customization

A Customization dropped false positives from
50% to 10%
A Separate checkers evaluated separately
I By number of issues
I By severity as judged by developers; iteratively
with several groups

A Some lowpriority checkers (e.g., dead store
to local) was assigned high priorgy
performance impact important foebay

®
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Ebay Enforcement policy

A High priority: All these issues must be fixed (e.g

null pointer exceptions)

I Potentially very costly given the huge existing code

base
A Medium priority: May not be ac

ded to the code

base. Old issues won't be fixed unless

refactored anyway (e.qg., higtyc
complexity)

omatic

A Low priority: At most X issues may be added
between releases (usually stylistic)

A Tossed: Turned off entirely

50 15-313 Software Engineering
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Ebay Cost estimation

AFree tool

A2 developers full time for customization
and extension

AA typical tester aebayfinds 10
bugs/week, 10% high priority

A Sample bugs found withindbugdor a
comparison



Aside: Cost/benefit analysis

A Cost/Benefit tradeoff

I Benefit: How valuable is the bug?

A How much does it cost if not found?

A How expensive to find using testing/inspection?
I Cost: How much did the analysis cost?

A Effort spent running analysis, interpreting resujtscludes false
positives

A Effort spent finding remaining bugs (for unsound analysis)
A Rule of thumb
i C2NJ ONAGOAOFT o0dz3a tifirdlalsoundS & G A
analysis is worth it, as long as false positive rate is acceptable.
I For other bugs, maximize engineer productivity

institute for
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Ebay Combining tools

A Program analysis coverage
I Performance; High importance
I Securityc High

I Global qualityc High
|

|

|

|

Local qualityc medium

I APl/framework compliance medium
I Concurrency low
| Style and readabilitg low

A Select appropriate tools and detectors

53
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Ebay Enforcement

AEnforcement at dev/QA handoff:
ADevelopers run FindBugs on desktop

AQA runs FindBugs on receipt of code,
posts results, require higpriority fixes.

®
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Ebay Continuous evaluation

AGather data on detected bugs and false
positives

APresent to developers, make case for too

®
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Incremental introduction

ABegin with early adopters in small team
AUse these as champions in organization

ASupport team: answer questions, help
with tool.

®
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Integrate Static Analysis in Review
Process

A Static analysis as bots in code review toa
I Automatically applied on each commit
I Results visible to author and reviewers

A Lightweight checkers, easy to add and
modify

AFeedback buttons to indicate ineffective
checkers

SadowskiCaitlin, et al. Tricorder Building a program analysis ecosystem."
2015 IEEE/ACM 37th IEEE International Conference on Software Enigineerifng.

institute ror
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package com.google.devtools.staticanalysis;
public class Test {

~ Lint Missing a Javadoc comment.
Ja
1 :(;,2a AM, Aug 21

Please fix Not useful

public boolean foo() {
return getString() == "foo".toString();

~ ErrorProne  String oomparlson using reference equality instead of value equality
d ; /e ali

StringEquality (see
1:03 AM, Aug 21
Please fix
Suggested fix attached: show Not useful
}

public String getString() {
return new String(“foo");

}
}

. . institute for
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package com.google.devtools.staticanalysis;

public class Test {

~ Lint Missing a Javadoc comment.
Ja
1 :&,2ii AM, Aug 21

Please fix

Not useful

public boolean foo() {
return getString() == "foo".toString();

~ ErrorProne  String oomparison using reference equaﬁty instead of value equality
/ gooC /e ali

StringEquality (see
1:03 AM, Aug 21

Please fix

!IldopovoooglmweomlgooglddwtooldMundyﬂﬂoﬂ.}m

package com.google.devtools.staticanalysis;

public class Test {
public boolean foof) {
return getString() == "foo".toString();
}

public String getString() {
return new String("foo");
}
}

| ooy D

package com.google.devtools.staticanalysis;
import java.util.Objects;

public class Teat {
public boolean foo() {

return Objects.equals{getString(), “foo".toString());
}

public String getString() {
return new String("foo”);
}
}

60 15-313 Software Engineering
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QA within the Process

61 15-313 Software Engineering
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QA as part of the process

A Have QA deliverables at milestones
(management policy)

I Inspection / test report before milestone

A Change development practices (req.
developer buyin)

I e.g., continuous Integration, pair
programming, revieweadheckins zerobug
static analysis before checking

A Static analysis part of code review (Google)
A Track bugs and other quality metrics

®
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Defect tracking

A Issues: Bug, feature request, query

A Basis for measurement
I reported in which phase

I duration to repair, difficulty

| categorization |
-> root cause analysis

A Facilitates communication
I guestions back to reporter

I ensures reports are not
forgotten

A Accountability

63 15-313 Software Engir

Component: | Runime
OMPOReN umme Pnonnim

Preduct: | Fighorm 'l
Status: REOPENED

=23 Target -
platform-runhme-mbox Milestone I

Resolution

I™ Bemave sslected CF

Asagned To: <plaform-runtime-

mboxi@echpse. cog>

QA Contact: I
URL: I
Swmmary: |/vM crash 2t rendon intervals on SUSE 3with Sun JRE15

Statas I
Whateboard:

Kevwords: jvm

Artachment

Tipe Creared Sne Actions

screenshot of crash | magefipeg | 2006-10-11 1214 | 131 55KB | E&t

Create a New Atachment {proposed pabch, testcase, efc.)

Bug 160302 depends on S—
Show dependency tree
Bug 160502 blocks
o it hic by Vote for thes bas

Votes: 9  Show wotes for this bug  Vote for thes bag




Enforcement

A Microsoft: check in gates

I Cannot check in code unless analysis suite has been run and produce

NO errors(test coverage, dependency violation, insufficient/bad design intent, integer
overflow, allocation arithmetic, buffer overruns, memory errors, security issues)

A eBay: dev/QA handoff

I Developers run FindBugs on desktop
I QA runs FindBugs on receipt of code, posts results, require high
priority fixes.
A Google: static analysis on commits, shown in review

A Requirements for success
I Low false positives

I A way to override false positive warnings (typically through
Inspection).
institute for
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Reminder: Continuous Integration

a 7= n
Jenkins o e r—
Jenkins ENABLE AUTO REFRESH
= @add description
" New Job |
- All 4+
& S s W  Name Last Success Last Failure Last Duration
+ Build History ' o
s FOSPL 1 hr 40 min (£186) 6 days 8 hr (#164) 47 sec

~

4, Project Relationship

-

variational

1yr2mo (#11)

1yr2mo (£3)

—~ IvM 19 hr (£288 1 #279 4 min 3 @
&~ | Check File Fingerprint 0 == 2 days r (£288) 2 days (#279) min 35 sec

&’ Manage Jenkins IJ- IVMBranch 3 mo 19 days (#139) 3 mo 25 days (#125) 4 min 27 sec

a My Views =

0 IVMBranchEval 3 mo 24 days (#70) 3 mo 28 days (#57) 12 min @

\g’ Disk usage )
[ u & IVMBranchTest 3 mo 24 days (£110) 3 mo 19 days (#118) 11 min

Build Queue &
| Mo:bulidsin the.queue. 0 2 IVMTest 2 days 19 hr (£160) 10 days (£155) 12 min @
| Build Executor Status |

#' Status Q & TvpeChef 21 days (#354) 7 hr 54 min (£357) 16 min @
1 Idle [

3 min 43 sec

Icon: SML
Legend m RSS for all n RSS for failures Ess RSS for just latest builds
Help us localize this page Page generated: Jan 29, 2013 10:41:11 PM REST API Jenkins ver. 1.500
. . .
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Automating Test Execution

ckaestne@kastner-desktop:~/work/TypeChef/TypeChef$ sbt "project FeatureExprLib" test
Detected sbt version 0.12.2

[info]
[info]
[info]
[info]
[info]
[info]

[info]
[info]
[info]
[info]
[info]
[info]
[info]
[info]
[info]
[info]
[info]
[info]
[info]
[info]
[info]

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

FeatureExpr.
FeatureExpr.
FeatureExpr.
.andSelf: OK, passed 100 tests.

FeatureExpr

FeatureExpr.
FeatureExpr.
FeatureExpr.
.3 eq a: OK, passed 100 tests.
FeatureExpr.
FeatureExpr.
FeatureExpr.
FeatureExpr.
FeatureExpr.
FeatureExpr.
FeatureExpr.
FeatureExpr.

FeatureExpr

FeatureExpr.

FeatureExpr.
FeatureExpr.

Loading global plugins from /usr®/home/ckaestne/.sbt/plugins

Loading project definition from /usr@/home/ckaestne/work/TypeChef/TypeChef/project/project

Loading project definition from /usr®/home/ckaestne/work/TypeChef/TypeChef/project

Set current project to TypeChef (in build file:/usr®/home/ckaestne/work/TypeChef/TypeChef/)

Set current project to FeatureExprLib (in build file:/usr0/home/ckaestne/work/TypeChef/TypeChef/)

Compiling 10 Scala sources to Jusr®/home/ckaestne/work/TypeChef/TypeChef/FeatureExprLib/target/scala-2.10/test
-classes.

parse(print(x))==x: OK, passed 100 tests.
and1l: OK, passed 100 tests.
and®: OK, passed 100 tests.

orl: OK, passed 100 tests.
or@: OK, passed 100 tests.
orSelf: OK, passed 100 tests.

a equals a: OK, passed 100 tests.

a equivalent a: OK, passed 100 tests.

a implies a: OK, passed 100 tests.

creating (a and b) twice creates equal object: OK, passed 100 tests.

creating (a or b) twice creates equal object: OK, passed 100 tests.

creating (not a) twice creates equal object: OK, passed 100 tests.

applying not twice yields an equivalent formula: OK, passed 100 tests.

Commutativity wrt. equivalence: (a and b) produces the same object as (b and a): OK, passed 100

Commutativity wrt. equivalence: (a or b) produces the same object as (b or a): OK, passed 100 te

taut(a=>b) contr(a and !b): OK, passed 100 tests.
featuremodel.tautology: OK, passed 100 tests.
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Continuous Integration with
TravisCl

T ravis Home Stats Blog Docs
0 rails/rails O 11762 22 2563
n Rails erlang.worker.travis-ci.org
Recent My Repositories nodejs1.worker.travis-ci.org
php1.worker.travis-ci.org
@ diasporg/diaspora #209 Current Build Histo rails1.worker.travis-ci.org
rails2.worker.travis-ci.or
Duration: 19 min 26 sec, Finished: 9 minutes ago by ot 9
Build @ 1995 Commit f3e079e (master) R WONORIavis a0y
ruby2.worker.travis-ci.org
Hir Y Finish bout 6 h 5927b8...f3e079% :
@ rubinius/rubinius 4815 inished.! :-about s hotrs:aga Compars  b3827b8...13e0706 ruby3.worker.travis-ci.org
Duration 1 hr 33 min 32 sec Author Vijiay Dev spree.worker.travis-ci.org

Duration: 16 min 28 sec, Finished: about an hour ago
Message Merge pull request #4248 from andrew/2012 Updated copyright notices for 2012
Queue: Common

@ robgleeson/ed #31 ;
Duration: 4 min 33 sec, Finished: about an hour ago Build Matrix Najobs
A Job Duration Finished Rvm Env Guisiio: Nodals
wn n
huflrange i @ 1995.1 19 min 5 sec about 6 hours ago 193 GEM=railties No jobs
Duration: 51 sec, Finished: about 2 hours ago
@ 1995.2 12 min 38 sec about 6 hours ago 1.9.3 GEM=ap,am,amo,ares,as
Queue: Php
@ tedsuo/raaraa #48 @ 1995.3 16 min 57 sec about 6 hours ago 1.9.3 GEM=ar:mysq|
’ s o No jobs
Duration: 1 min, Finished: about2 hours.ago @ 1995.4 12 min 55 sec about 6 hours ago 1.9.3 GEM=ar:mysgl2
@ 19955 12 min 34 sec about 6 hours ago 1.9.3 GEM=ar:sqlite3 Queue: Rails
@ holman/play #84 :
Duration: 4 min 49 sec, Finished: about 2 hours ago @ 19956 19 min 23 sec about 6 hours ago 1.9.3 GEM=ar:postgresq| No jobs
Queue: Erlang
@ cren/sift.js #35 )
No jobs

Duration: 41 sec, Finished: about 2 hours ago

Queue: Spree
@ BonzaiProject/Bonzai #19

Duration: 40 sec, Finished: about 2 hours ago

No jobs
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Soclal Aspects
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Socilal iIssues

ADeveloper attitude toward defects
ADeveloper education about security

AUsing peer pressure to enforce QA
practices
I Breaking the build, various rules

®
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Socilal iIssues

ADevelopewstester culture

ATesters tend to deliver bad news

A Defects in performance evaluations?
Alssues/sdefects

AGood test suits raise confidence,
encourage shared code ownership

®
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Reporting Defects

AReproducible defects
ASimple and general
AOne defect per report

ANonantagonistic
| (testers usually bring bad news)
| State the problem
I Don't blame

®
- institute for
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