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But I don’t have time for SQA…
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Why is ASCI demanding SQI?

n Management is unable to rely on our estimation 
skills.

n Quality of products is suspect.
n Coordination between research groups is 

strained (e.g.: Transport using linear solvers 
software, material libraries or LA-MPI).

n There is a need for better verification of 
products (verifiable on demand).

n There is a need for reliable maintenance.
n Regulation: PAAA, 10CFR830, etc.
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We want Agile software not Fragile 
software.
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What is all the fuss about?
What are we really talking about?

n ASCI has placed a high priority on improving software 
quality (LA-UR-02-888).

u Phase II
F Testing
F Coding practices
F Subcontract management

u Phase III
n Documentation

F Reviews
F Training

u Phase IV
F Metric based improvements.

u Phase I
F Configuration 

management
F Requirements 

management
F Risk management
F Project planning
F Project tracking and 

oversight

n Capsaicin is not under an audit process.
u We still strive to use good SQA processes.
u We are loosely tied to the Marmot development 

model.
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Statistics

n People always underestimate the time required 
to develop software (CHAOS report).
u ¼ of all projects are cancelled.
u ½ of all projects are late.

n Causes of software failure
(KPMG report – developers picked 3 from list.)

u 51% - project objectives not fully specified.
u 48% - bad planning and estimation

u 45% - technology new to organization
u 42% - Lack of project management methodology.
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Configuration Management (SCM)

n Must prioritize, address and deploy
u Tracking: Bugs/Issues/Feature Requests
u Version Control - CVS

F code, scripts, build system, …

u Change Control 
F all documentation: process, requirements, contracts, design, 

implementation plan, testing plan, …

u Release Process and Management
u Training Program
u Build System Management

n We use SourceForge to help with many of these tasks.
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SCM/SF (Not a SF advertisement!)
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Requirements Management

n Must prioritize, address and deploy
u Customers identified

F Requirements elicitation.
F Agreement on requirements documented before 

development begins.
u Documented list of requirements that provides a 

basis for planning.
F Requirements based testing
F Training program?

n Incorporate at appropriate levels:
u Drocess documents, quarterly work plans, team 

reviews, project audits.
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Risk Assessment & Management

n The process of identifying, analyzing, and selection of 
specific threats that will be counteracted by deliberate 
activities.

n Risk management styles:
u Reactive

F Crisis management
F Fix on failure

u Proactive
F Prevention
F Elimination of root cause.

n Keep a list of top 10 risks under change control.
u Update at regular intervals.
u Rate the likelihood of each risk, its potential impact and 

how it will be dealt with
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Project Planning, Tracking & 
Oversight

n Vision statement 
F example: Word vs. Excel

n Scope control
n Timeline & tracked tasking (work breakdown structure).
n Success criteria
n Decision points

F Capsaicin: Full parallel sweeps vs. parallel block-Jacobi?
F Hybrid mesh vs. conformal subzone mesh.

n Quarterly work plan and accomplishment reports 
reviewed by line management.

n Milestone targets/assessments by line management.
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Project Thuban
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Project Thuban
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Testing

n Use a documented testing plan that is an integral part of 
software development and release.
u Unit Testing (think software issues)
u System Testing (think physics issues)
u Regression Testing (environment, change control)
u Automated testing and reporting (barometer testing).
u “Verification on demand” testing.
u Design-by-ContractTM testing.

n Ideas:
u Write test code before you write the component.
u When a software defect is identified, add a permanent test 

for it.  Integrate issue tracking with bug fixes.
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Eg: Automated Test Report

Regression output from draco package.
Regression filter run on machine sixhitch.lanl.gov.
Date: 042304.
Regression log stored in 

sixhitch.lanl.gov:/home/regress/draco/logs/draco_04 2304.
Regression run from script 

sixhitch.lanl.gov:/home/regress/bin/draco_regressio n.

Test Summary for All Packages : FAILED
Total Passed   : 9786
Total Failed   : 0
Total Warnings : 0
Total Errors   : 12

Test Results for Each Package
=================================================== ====================

Package | Test  Num Run  Num Passed  Num Fail
=================================================== ====================
>>>> c4 package <<<<
--------------------------------------------------- --------------------

tstTime 7          15         0
--------------------------------------------------- --------------------

tstReduction 7          45         0
--------------------------------------------------- --------------------

tstPingPong 7          29         0
--------------------------------------------------- --------------------

tstComm_Dup 7          38         0
+++++++++++++++++++++++++++++++++++++++++++++++++++ ++++++++++++++++++++
>>>> meshReaders package <<<<
--------------------------------------------------- --------------------

TestElementDefinition 4          80         0
--------------------------------------------------- --------------------

TestHexMeshReader 4         116         0

<snip>

Logfile /home/regress/draco/logs/draco_042304 contai ns the errors and
warning messages that are summarized below.

=================================================== ====================
12 errors found.

Line: Logfile Entry
=================================================== ====================

10730: gmake[3]: *** [tstTime] Error 1
10735: gmake[3]: *** [tstReduction] Error 1
10740: gmake[3]: *** [tstPingPong] Error 1
10745: gmake[3]: *** [tstComm_Dup] Error 1
10746: gmake[3]: Target `check' not remade because of errors.
10749: gmake[2]: *** [check] Error 2
11349: gmake[3]: *** [timestep] Error 1
11350: gmake[3]: Target `check' not remade because of errors.
11353: gmake[2]: *** [check] Error 2
11404: gmake[3]: *** [TstPCG] Error 1
11405: gmake[3]: Target `check' not remade because of errors.
11407: gmake[2]: *** [check] Error 2

=================================================== ====================
0 warnings found.
=================================================== ====================
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On demand testing

% gmake check
gmake[1]: Entering directory `/home/kellyt/draco/six-mpich/b/src/ds++/test'
========================================================
========== tstCheck_Strings Output Summary =============

- Number of Processors        : scalar
- Number of Passes            : 3
- Number of Failures          : 0

Unexpected        : 0
Expected          : 0

========================================================

=================================================
========== tstAssert Output Summary =============

- Number of Processors        : scalar
- Number of Passes            : 16
- Number of Failures          : 0

Unexpected        : 0
Expected          : 0

=================================================

=====================================================
========== tstSoft_Equiv Output Summary =============

- Number of Processors        : scalar
- Number of Passes            : 5
- Number of Failures          : 0

Unexpected        : 0
Expected          : 0

=====================================================

=============================================
========== tstSP Output Summary =============
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DbCTM = software contracts

n In Draco/Capsaicin:
u Require – Host must provide good data.
u Ensure/Remember – Test return data. Did we do 

what we promised?  

u Check – test intermediate values
u Insist – always check

n We can remove DbCTM software at configure 
time.

n Failure results in a thrown C++ exception.
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Documentation

n SQA documents
u Critical Practices
u Process documents
u Requirements
u Specifications
u Build environment
u Software lifecycle

n Software documents
u Physics manuals
u Design documents
u Implementation Plan
u Code manuals
u Developer notes (autodoc?)
u Interface documents

n All project documentation should be under 
configuration management.
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Reviews

n Project Level
u Formal design reviews – contentious but useful.
u Formal code reviews – not very useful for us.
u Informal review / pair programming – best quality.
u Consider a two-person rule

n Peer Review
u Bring in outsiders (customers, suppliers, parallel 

development team) to review process, design, 
and code.

n Project Audits – yuck! (but often useful for 
discovering weak areas).
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Training

n Introduction
u Getting off ground zero 

with the development 
environment and project 
process.

n Mentoring
u Day-to-day training

n Formal training
u Classes on 

programming, 
management, process.
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Coding Practices (SCM & Training)

n Create flexible team standards 
for:

u coding style
u language and language 

feature subset (restrictions).
u required metrics (test 

coverage percentage, 
amount of comments, 
number of reviews)

n Before writing software, develop 
u software design (static, 

sequence, Use Cases)
u methods document
u implementation plan
u unit and/or system tests

n Release software after
u meeting identified success 

criteria
u review/acceptance by team 

member or lead.
n Follow release process

u CVS commit, tag, 
u install on target machines
u unit and system tests pass
u distribute release note
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Metric based improvements

n Take metrics as you develop your code.  Later 
use these to improve software lifecycle process.

n LOC – comments vs. code vs. testing code
n Coverage
n Performance
n Memory management analysis tools
n Defect tracking tied to commits & releases.
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Subcontract Management

n Concern: “Many of our problems are not our 
fault, but our customer’s (supplier’s) fault. We 
can’t do our work with them continuing to screw 
up!”
u Project planning / Requirements management 

F This interplay between client and developer must 
be documented.

u Configuration management
F Use release management to restrict development 

dependencies.
u Risk management 

F Develop a contingency plan.
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A flexible process

n Improved process should provide
u more flexibility in managing
u more leverage points (go/no go).

u more insight into what is actually going on.
u more predictive power about completion time and 

quality.

n Do not allow SQE checklist to become your 
metric.
u SQE should empower project management.
u SQE process must adapt to your team’s needs.
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There is no magic bullet

n Even with good software development 
practices, things can go bad:
u “It’s easier to write my own code than to learn 

pre-existing code.”

u “SQA slows down code 
development.”

u “Some ‘process idiot’ is 
going to tell me how to do 
my job.”
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It takes too much time…

n Studies show that it pays off 
(NASA, USAF, Bell Labs, 
Northrup Grumman, etc.)

n This is not a one-size-fits all 
process. Keep your process 
flexible.  This process should 
help not hurt.
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Conclusion: Value Added

n Improve delivery of software.
n Improve quality (and perception of quality) of 

delivered software.
n (May) save time and money by eliminating and 

avoiding costs.
n Improve cross component relationships.
n Provides metrics for better planning


