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‘ Problem statement

» Eliciting non-functional requirements 1s very
difficult.

» Stakeholders’ implicit and undocumented
assumptions about system qualities lead to
systems that fail to meet stakeholders’
expectations.
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‘ Proposed Solutions

» Direct elicitation methods using Win-Win, NFR
framework, 1* etc.

» Create a “drag net” to trawl for quality
objectives by automatically analyzing recordings
of interviews, brainstorming meetings etc to
1dentify stakeholder statements that refer to
quality requirements.

Prior work included a text-based approach

DePaul University



‘ Overview

» Three phases include
training, classifying,
and applying.
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‘ Phase 1: Mine indicator terms

How frequently does term ¢ occur in
the requirement in respect to the
total number of terms in the

requirement. R

I
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Out of all the requirements '
containing the term #, what Decreases the weight for terms that
percentage of them belong to are project specific, and increases
quality type Q. the weight for terms that appear in

several projects
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Top Ten Indicator Terms (ranked)

NFR type Terms

Availability | Avail, achiev, hour, time, dai, year, pm,
technic, system, long

Legal Regul, compli, standard, sarban, oxle1, php,
pear, legal, estima, law

Security Onli, access, author, user, inform, data,
ensur, system, authent, secure

Usability Us, easi, user, train, product, abl,
successfully, understand, system, learn

Performance |Second, respons, time, longer, fast, minut,
system, take, user, process




Phase 2: Classify “sentences”

» For each ‘requirement’ or ‘sentence’, calculate the
likelihood of its being a specific NFR type.

¢--- Sum of all weighted indicator terms
- of type Q within the requirement.
Pr,(R) =<
">~._ Sum of all weighted indicator terms

for quality type Q.

» Multi-categorization led to better results.
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Results
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‘ Speech Detection

» Speech recognition 1s best when the tool 1s trained to
recognize an individual’s voice (1.e. the individual 1s
enrolled).

» Example of untrained, unconstrained recognition:

We want a conservative look and feel -2
We want a conservative block conceal

Payroll must take less than thirty minutes to generate =
Payroll mistake lesson thirty minutes degenerating
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‘ Context Free Grammars

» Most automatic speech recognition (ASR) tools allow
the definition of context free grammars to boost
recognition accuracy.

Example:
To place an order for an item over the phone
To check airplane departure times

» Our challenge: To create a
context free grammar to recognize
relatively unconstrained speech.
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Snippets from Context Free Grammar

All available flights must be displayed within two  seconds

domain term action

quant-  indicator
ifier term

<RULE NAME="Term">
<>
<RULEREF NAME="Regulatory"
PROPNAME="L 0.02795"/>
<RULEREF NAME="Appear"
PROPNAME="LF 0.01129"/>
<RULEREF NAME="Avail"
PROPNAME=
"A 0.03953,MN.0.0016"/>
</L>
</RULE>

<RULE NAME="Appear">
<>
<P>Appear</P>
<P>Appears</P>
<P>Appears</P>
<P>Appeared</P>

</L>
</RULE> T
|
The ‘budding” problem
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' Another complication....

» Due to natural variations in speech, the same word
may be more or less recognizable each time 1t 1s
spoken. For example the word “authorized” might be
detected with a 90% certainty in one statement, but
with only 60% certainty in another one.

2 PI‘Q (t)xPrC t) An additional probability
) AR is needed to represent the
1Sl likelihood that the
Pr 9 (t) spoken term actually
represents the term we
think it represents.

Pr(R) =

i,
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‘ Classitying a statement

=lof x|
File Edit Tools

the product manager should setup _A_l A - 0.0055646677693367 ;I Availability: 0

rights for people working on the project FT: 0.0145246525574302 Fault Tolerance: 0
L : 0.000844342764741313 Legal: 0
LF: 0.0187386916198224 Look and Feel: 0
MN: 0.00552169808225071 Maintainability: 0
O : 0.0210428415355845 Operational: 0
PE: 0.00428440684815953 Perfformance: 0
PO: 0 Portability: 0
PR:0 Process: 0
SC: 0.00669147476786004 Scalability: 0
SE: 0.1950716105483121 Security: 1
US: 0.0284305556431509 Usability: 0

= =
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‘ Classitying a statement

=10l x|
File Edit Tools
when analyst request more information 3 A : 0.00730161671597968 _A_I Availability: 0
about an artifact the response time used FT: 0.0475995267200719 Fault Tolerance: 0
the fast L:0 Legal: 0
LF: 0.00989727760652095 Look and Feel: 0
MN: 0.00254983990288229 Maintainability: 0
0 : 0.0222253226425534 Operational: 0
PE: 0.115059745820978 Performance: 1
PO: 0 Portability: 0
PR: 0 Process: 0
SC:0 Scalability: 0
SE: 0.000858509984966163 Security: 0
US: 0.218825616867728 Usability: 1
= =

o |

» Note the multi-categorization of the statement into
both usability and performance categories.
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‘ Experimental Analysis

» Microsoft’s SAPI 5.1 - based on Hidden-Markov
Models (HMM) which associates a recognition
probability with each of the recognized words.

» Recorded (.wav files) three native American-
English speakers dictating twenty pre-categorized
statements.

» Method 1. Context-free grammar only.
Method 2. Context-free grammar + additional
text-based parse to capture indicator terms from
free dictation sections.
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Sample Statements o) @

1 | When the analyst requests more information about an Performance
artifact the response time needs to be fast.

2 | We should be easily able to add new adapters to the system | Usability
without needing to recompile or even restart the system.

3 | We need a way to help the user differentiate between true Usability
and false links. Could you somehow show the likelihood of
a link?

4 | We want to be able to trace into MS Word documents too. Non NFR
Not just to more formal case tools.

5 | I’'m not too concerned about how much time the indexing Performance
takes because this will occur offline.

6 | Displaying a class diagram or other such artifact should be | Performance
completed within three seconds from the time the request is
made by the user.

7 | When can we see a prototype of this? We are working ona | NonNFR
tight deadline.

8 | We need to make sure that users can only retrieve links from | Security

projects for which they are authorized.




With no grammat.....

a data request for additional data
sure the service of a supporter

data might entail updated annually

it would only take longer.

and see the state around the

spoiler or anything

because of a different people use
the system will be used percentages
sure that its Irvine law and

we already have a pretty good

ways however it goes into supported
where they analyst reports more information
iIf she the ease legal entities

would only shaving a sound card



Results with Grammar

Speaker 1 Speaker 2 Speaker 3
P1 P2 P1 P2 P1 P2

Statement
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)
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= Grammar only

16
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‘ Conclusions

7T« Speech detection methods for eliciting
NFRs are far from perfect.

» Our experiments were based on individual interviews
rather than group meetings.

» But.... as a dragnet approach for discovering useful
questions to ask stakeholders and for identifying
stakeholders with NFR related concerns, the approach
1S promising.

» There are probably multiple opportunities from
multiple speakers or repetition from a single speaker.
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Our ongoing work

» Take the detected NFR statements and use them to
generate meaningful online, interactive

questionnaires that can be targeted to specific
stakeholders.

» Group similar statements together that reflect:
» Cross cutting concerns

» Potentially conflicting quality needs.
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