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The TPF lab understands, controls and improves quality by 
using

process
measurements 
tests
field data
models and analysis  

How customers could use these techniques 

Objectives
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Objectives

Test Approach High Level Design
Externals

Information
Development Plan

High Level Design
Internals

Function Test
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System Test
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Code
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Execution

Function Test
Execution

System Test
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Execution
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Initial
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Plan DCP

Concept DCP

Availability DCP

Project
Plan

Programming

TPF Development Process

Closed loop process
Employee managed => buy-in
Management review
Predictable and repeatable
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Predictive Model
Years of data analysis
Evaluation Shows:

Assuming Consistent Process
Weak correlation design/code forward
Very strong correlation FT defects to APARs

Developed Predictive Model
Use FT defects
Validate with ST defects
Correlation Very High(0.92)
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Corr. = .92
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Projects
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Defect goal is determined by
Complexity
KLOC new/changed
Usage intensity

Function Test defects are then used to predict number of APARs - 
over  project's life over all customers

Function Test - Predictor of APARs
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Function Test Control Chart

 A Specific Function Test Measured over Time
Interested in final defect count at Function Test end

How defects arrive over time (as measured by test 
case completion)
React at between 2 and 3 sigma deviation from the 
mean(t)

Above mean - may indicate code quality problem  
Below mean - may indicate weak test
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Trend in TPF Lab Quality

In 1994 the lab delivered a very high quality release --TPF4.1
TPF quality has improved since 1994

track all PUT and project defect rates
Difficult to determine exact ratio

relatively small customer set
usage of projects varies significantly

Latest PUTs tracked against goal of .85 of TPF4.1 rate
Lab uses very conservative KLOC counts

use ported code at factor of .1 
ported code has almost 0 defects
several huge ports > 100K
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PUT and Project Defect Tracking

85% of TPF4.1
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PE considered worse than Development  defect
Separately track and perform causal analysis on each PE
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APAR defect rate is roughly 1/2 of new development 
defect rate
APAR

failure probability is roughly .04 
LOC =20
LOC/failure = 20/.04 = 500

Development
roughly 4 defects per KLOC
LOC/defect = 1000/4 = 250

New Development vs. APARs
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TPF4.1 Decay Rate of Defects

Defect Stochastic Arrival Process

TPFUG April 2005 scpr qual.prz 04/26/05 Pages 12



IBM Software Group

AIM Enterprise Platform Software    IBM z/Transaction Processing Facility Enterprise Edition 1.1.0
TPF Users Group                              Hollywood California                                                Spring 2005
                                                                            © IBM Corporation 2005

Segments Hit
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Predicting APAR Failure Probability
Probability distribution is NOT uniform 
Failure probability increases with number segments hit (square root of)
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Greater Testing in the more Failure Prone Areas 
Continually improving our testing methodology
Small number or areas cause majority of the problems

Functional Areas
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Final Thoughts

Each customer environment is different
no perfect method

Determine your most important goals
Measurements that reflect success/failure of goal

MUST have valid numbers
if you can't measure something then do not try

GUESS which ones may have an effect on the goal
then show correlation

if you can not measure, must treat as a random effect-noise
Process should bring almost all efforts up to some acceptable 
standard
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Notes
Performance is in Internal Throughput Rate (ITR) ratio based on measurements and projections using standard IBM benchmarks in a controlled environment.  The actual throughput that any user will experience will vary 
depending upon considerations such as the amount of multiprogramming in the user's job stream, the I/O configuration, the storage configuration, and the workload processed.  Therefore, no assurance can  be given that an 
individual user will achieve throughput improvements equivalent to the performance ratios stated here. 

IBM hardware products are manufactured from new parts, or new and serviceable used parts. Regardless, our warranty terms apply.

All customer examples cited or described in this presentation are presented as illustrations of  the manner in which some customers have used IBM products and the results they may have achieved.  Actual environmental costs 
and performance characteristics will vary depending on individual customer configurations and conditions.

This publication was produced in the United States.  IBM may not offer the products, services or features discussed in this document in other countries, and the information may be subject to change without notice.  Consult your 
local IBM business contact for information on the product or services available in your area.

All statements regarding IBM's future direction and intent are subject to change or withdrawal without notice, and represent goals and objectives only.

Information about non-IBM products is obtained from the manufacturers of those products or their published announcements.  IBM has not tested those products and cannot confirm the performance, compatibility, or any other 
claims related to non-IBM products.  Questions on the capabilities of non-IBM products should be addressed to the suppliers of those products.

Prices subject to change without notice.  Contact your IBM representative or Business Partner for the most current pricing in your geography.

This presentation and the claims outlined in it were reviewed for compliance with US law.  Adaptations of these claims for use in other geographies must be reviewed by the local country counsel for compliance with local laws.

IBM is a trademark of International Business Machines Corporation in the United States, other countries, or both.

Other company, product, or service names may be trademarks or service marks of others.

Trademarks
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