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Background

The Maintenance Quagmire

Maintenance of software intensive systems Is In
a quagmire and is influenced by social-technical
ISSUes (Northrup, et.al.,2006), developmental
frameworks (sheard, 1997), and the fact that
software evolves (pfleeger and Atlee, 2006)

The Maintenance Problem

The maintenance problem is the knowledge
gap; the delta between the knowledge available
and the knowledge required to resolve a
maintenance problem




The Maintenance Problem

e |Is costly: ~half of the maintenance effort is spent
understanding the problem (pfleeger and Atlee, 2006)

* |Is compounded by documentation and operating procedures
that are non-existent, incomplete, or outdated

e« Communication once, F2F, now has a myriad of
communication channels to include IP, RF, and satellite
communication to all corners of the globe

Response by the Individual and Organizations
[Maintainers] have become part historian, part detective, and
part clairvoyant (Condi, 1989)

Inverse Peter Principle ‘People rise to an organizational position
In which they become irreplaceable, and get stuck there

forever’ (Boehm, 1981)




The Paradigm Shift

System maintenance Is plagued by the knowledge
gap and currency/relevance of the knowledge. In
response to the knowledge gap, the community
of maintainers has self organized to tackle the
maintenance problem. The normative behavior of
the community of system maintainers Is
experiencing a cultural shift from a culture of
need-to-know, a practice that restricts the
ntormation flow, to a culture of need-to-share
that puts the information and potential knowledge
In an open forum for public consumption in a
form ol Mass Collaboration that enables
Knowledge to Flow.



Architecture for Maintenance
Support
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Community Sourced Knowledge:
Mass Collaboration
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How Responsive is the Community?



54% Reported savings of 3-4 Hours over other options (hours saved)
43% Reported saving 1-2 Days over other options (days saved)




What does the Community do?

What type of
problems do they
solve?



Categorization . Unknown
Known Solution :
of problems Solution

Type | Type I
Known Problem (Tier O or 1) (Tier 11/111)

Unknown Type |11 Type IV
Problem (Tier 11/111) (Tier 111/Wicked)




How effective Is the process

What type of help
are you going to get?



Experts and Expertise

Informants were asked to rate the quality of the
dialogue/response.

83% reported that they provided expert™ advice
(does everyone think they are an expert?)

/7% of those who received the information
classified the response as expert knowledge

*An expert was defined to the respondents as
someone who has special skills, talent,
knowledge or know-how Iin the domain in
guestion



Answer Options

Executive
Senior Supervisor, Manager . . .
Senior Professional/Analytical. . .

Senior Scientific, Engineering . . .
Mid Level Supervisor, Manager. . .
Middle Professional/Analytical. . .

Mid Level Scientific, Engineering,
Junior Supervisor, Manager . . .
Junior Scientific, Engineering. . .
Administrative staff

Special staff

Support staff

Student
Retired
Other

Respéhse Pégcent Response Count

11

54
19

34

24.3% 44%

5.6% .
Senior or
Executive

11.6%

1.1%

0.4%

0.4%

2.6% 7
1.9% 5
1.1% 3
0.7% 2
6.3% 17

answered question 268



Community

Comparison Sourced
Knowledge

Hierarchal
Support
Structure

<$1 per
member

Problem

Exper
Solvers RELLS

Resolution Rate
(type Il or 111)

72-79%0

Time to
Respond
(type Il or I11)

50%0 w/in 1 hour
avg 6 responses

$230 per incident
(Tier 1 support)

Novice (Tier 1) until
escalated

No data available
(Data . ~t col’ e

by dit 3 4 hours
to 1-2 days




Summary

~The result I1s a faster, expert
iInformed community, with more

time for action and less time
searching for understanding at an
almost zero cost to stakeholders
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