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CISD The Technical Debt Metaphor

Consortium for IT Software Quality

Technical Debt — the future cost of defects remaining in code at
release, a component of the cost of ownership

Opportunity cost

Liability from debt
|

Interest on the debt

Principal borrowed

1

Structural quality problems in

production code

Curtis, et al. (2012). IEEE Software.

—benefits that could have
been achieved had resources been put on new
capability rather than retiring technical debt

—business costs related to outages,
breaches, corrupted data, etc.

—continuing IT costs attributable to the
violations causing technical debt, i.e, higher
maintenance costs, greater resource usage, etc.

—cost of fixing problems remaining in the
code after release that must be remediated



ClSD Appmarqg Repository — Benchmarks/Research

sortium for IT Software Quality

Application Characteristics

= Robustness —stability, resilience, and recovery from operational interruptions
= Performance —responsiveness and efficient use of resources

= Security — ability to prevent unauthorized intrusions

= Transferability — understandability of an application by other teams

= Changeability — ease of modifying source code

= Total Quality Index—aggregate score of the 5 quality characteristics above

= Size — lines of code, Automated Function Points

Demographic Characteristics

= Language/Technology
= |Industry Sector

= Source and Shore

= CMMI Level

= Development Method

= Age & Team size



CISD Technical Debt by Quality Characteristic

Consortium for IT Software Quality

» 70% of Technical Debt is in IT Cost
(Transferability, Changeability)

» 30% of Technical Debt is in Business Risk

(Robustness, Performance, Security)

Transferability

40% » Health Factor proportions are mostly
Security 7% consistent across technologies

A

Cohol Java-EE Mixed QOracle Server Other
Technologies

Changeability

30%

Curtis, et al. (2012). IEEE Software.



P|SD Agile/Waterfall Hybrid Best

sortium for IT Software Quality

Robustness Performance Security
[ 5 J T
Aglile M‘ix Nolne Other Walter ) Aglile Mlix Nolne Other Walter ) Aéile Mix None Other Water
Changeability Transferability

Agile n=>57
. Hybrid n=46
I . g No method n=21
[] = i Other n=36
T | T Waterfall n =60
° All F-tests significant

df =4, 215; p<.02

Aglile fo Norlme OtHer Watler Agile Mix None Other Water



CISD How Quality Affects Productivity

Consortium for IT Software Quality

Assumption: Productivity is a stable number

Reality: Productivity is a monotonically
decreasing function of releases

Original productivity baseline

Incremental increases in
technical debt

Continuing decrease in

Unless you take action !!!



CISQ)

m for IT Software Quality

Carry-forward Rework = Technical Debt

Release N+1 Release N+2

Develop N Develop N+1 Develop N+2
Rework N Rework N+1 Rework N+2
* ﬂ Rework N Rework N+1
[U”fr'éliifﬁ fﬁms]_ra y Rework N
' Unfixed defects

release N+1
\_ J

Unfixed defects)
release N

Charge rework effort against the

No Function Point )
release where defect was injected

credit for rework



[;|SD Reducing Cost of Production Outages
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Large international investment bank
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ClSO Calculation of Tech Debt for a Quality Measure

Consortium for IT Software Quality

AUTOMATED TECHNICAL DEBT MEASURE

Z all patterns*

PATTERN REMEDIATION EFFORT

Z‘all occurrences

OCCURRENCE REMEDIATION EFFORT

I

Z Ifor each occurrence

OCCURRENCE RAW REMEDIATION EFFORT

(based on survey results)

ADJUSTMENT FACTOR

OCCURRENCE TECHNOLOGICAL DIVERSITY

OCCURRENCE COMPLEXITY OVERHEAD AVERAGE

OCCURRENCE EXPOSURE OVERHEAD AVERAGE

OCCURRENCE SHARING OPPORTUNITY AVERAGE

OCCURRENCE GAP SIZE




C|SQ CISQ Technical Debt Measure

Consortium for IT Software Quality

Efficiency

Technical Debt

Correlate of effort to
fix structural quality

problems that must
be addressed

!

Large component
of cost of quality



CISE mMembership is Free www.it-cisq.org

Consortium for IT Software Quality

CISQFAQs Contact Us

( J
CISQ DIAIG! - p——
L 2 e Software Engineering Institute
Consortium for IT Software Quality e T CarnegieMellon B &0
L3 in ]

Home CI5Q Standards CISQ Programs Members Area Blogs and Events

Consortium for IT Software Quality

a N Become

& acisQ
The Consortium for IT Software Quality (CISQ) is an [T industry leadership group comprised \L h l
of IT executives from the Global 2000, system integrators, outsourced service providers, and e,
software technology vendors committed to introducing a computable metrics standard for Member CISQ Member Page
measuring software quality & size. CISQ is a neutral, open forum in which customers and I
suppliers of IT application software can develop an industry-wide agenda of actions for
improving IT application quality to reduce cost and risk. Sponsor CISQ Events

CISQ Sponsors

P Booz | Allen | Hamilton (110 e [_‘,og nizant \5!',24

strategy and technology consultants

HUAWEI
- System Level Unit Level Software characteristics
CISQ specifies how to measure four [ 17 1 .|
av.
quality characteristics and Automated RELIABILITY o

Function Points — both at the unit level

and the whole system level.

PERFORMANCE EFFICIENCY @

06606
O@G|(»

SECURITY E
ANY ORGANIZATION CAN MEASURE THEMSELVES
AGAINST CISQ SPECIFICATIONS. MAINTAINABILITY ,c
e s
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