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What Is Rationale?

he rationale for a system describes
the reasons behind decisions made
during its development

Not just a snapshot of the final
decision — the rationale contains all
alternatives considered, arguments
for and against them, and tradeoffs
considered

— The argumentation behind the decision



Example (from a Conference Room
Scheduling System)

e Decision: How do we represent a
conference room in the system?

— Alternative: store the name (location)
as a string

— Alternative: create a conference room
class



Why Is Rationale valuable?

o Captures the developer’s intent

e Avoids duplicating past effort by
providing alternatives already
considered

* Avoids repeating past mistakes
by documenting when
something was tried and failed



SEURAT: Software Engineering

Using RATIonale

« Using rationale to assist in software
development and maintenance:

verifying consistency and completeness of the
rationale

evaluating the support for design alternatives

ensuring that rejected alternatives are not
repeated

presenting applicable rationale to the maintainer
to assist in modification

maintaining rationale consistency by
propagating results of rationale modifications



SEURAT Capabillities

Tight integration with
development/maintenance environment

Allows “what if analysis” of
— changing design priorities

— disabling assumptions

— disabling requirements

Supports traceabllity of requirements to
decisions (and then to code)




Integration

“ « SEURAT s Implemented as an Eclipse
plug-in

— Rationale is more likely to be used if the
developer does not need to switch tools

— Rationale can be directly associated with code
and its presence indicated in the editor used by
the developer to write and maintain code

.., * Rationale is stored in a MySQL database
— Scalable to large amounts of rationale

— SQL gqueries support inference and
presentation
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[J] CRSErhancive.java X I

ConferenceRoom. java |

Scheduleteeting. java

1al0nal
¥ Requirements
¥ Decisions

How do we compare dates?

- Label weekLahel:;

— Button nextlleek;
Button nextMonth;
Lakbel status:;

how do we know what the conference rooms are?
How iz the uger aszociated with the meeting
4= how to display eror messages

Elﬁ error line an main dizplay

E{.':v easy to code

. E-[H easier to code

= + 15 Reduces Development Time

:;'} no extra user responze needed
& pop-up eror box
how ta dizplay which uzer "ownz" which meeting
how to represent a conference room
how to reprezent date?
how to send meetings to dizplay
how to specify conference room location
how to specify meeting duration
how to specify/zelect room

Rationale
Explorer

/4 Globhal Time

private static 3tring U3ER _FILE =

private Frame frame:

al |

private int pGEAEd:GiNES = 20; //was 285
private int nuwlDays = 5:

private int interwval = 30;

private int 3TART DAY = Calendar.MONDAY:
private int END DAY = Calendar.FRIDAY;
private int START TIME = Z: // & am
private int MONTH 3PAN = Z8&;

private int WEEE SPIN = 7;

fusers.LxtL™;

4
| - - - & Rationale Task List =
FiationaleE =plarer | Hierarchy I M awigator
| Dezcription | Fi atiohale -
Fackage Explarer F - x .. -
I:E 1 Sl - | . 2 A Al 'asci file giving a list of room names' selected but not the be.. | how do we know what the conferenc
EHSEnhtancwe = A Al 'check overlap first' selected but naot the best meeting info before overlap o
PaC kag e mehet::r;g: M alt 'create new date class [meetingD ate]' violates tradeoff 'lnc... | how to reprezsent date? R at I O n al e
zzh:dﬁl; Custem A Al 'display meetings for current week' selected but not the best | which week to display when
EXp I Orer m I:u:unfegrle:ceFl S @ Al 'dizplay meetings for curent week selected for which wee... | which week to display when TaSk L I St
m S —m—— A Al |:||sp|a_}I name w?th r!'leetlng topic' selected but not the best how to I:Ifspla}l which uger "o
I]_'-l Editllzer java A Al error ine on main display’ selected but not the best hiowe to dizplay eror meszages
; ‘m Loginlser java A Al just the meeting name' selected but not the best what infarmation to enter with mediing
I]_"l MessageBox java 4!| Al 'anly rwner can cancel meestinns' selected botb nnt the best wl‘in iz Allmaed o cancel I‘I‘lEF‘:HI"ll'IR_’ILI
m ScheduleMesting. java
: @ Uzernfo.java w | | Emor Log I Congole I Bookmarks | Rationale Tazk List | Tasks | Search




Evaluation Using Rationale

Look for decisions with no selected alternative

Look for selected alternatives with no supporting
arguments

Check for unanswered questions

Evaluate alternatives and alert if weaker
alternatives are selected

Re-evaluate decisions after an assumption is
disabled

Re-evaluate decisions if argument priorities change
Check for tradeoff violations

Check for dependencies between alternatives
Check for requirement violations




Rationale Representation

= ¢ Argumentation Representation

— Semi-structured representation that is
readable by machines and people

— Captures the arguments for and against
each alternative

— Supports arguments about
requirements, assumptions, claims
(non-functional requirements), and
other alternatives (dependencies)




Comparing Decision Alternatives

£ RationaleExplorer X =

=R Ylogin before or after
- M Let user browse w/o login
--<= might miss an authorization check
[ less secure if we miss a spot
4 NOT require authorization
-« supports "read-only access"
read-only access might be useful
- % login screen first, then show schedule.
--= gasy to code up
--[# easier to code
4 IS Reduces Development Time
-« ensures that users have logged in
--[® makes sure they are authorized
4 IS require authorization
-« supports security requirement
) User Authentication
- A show both, terminate i login not correct
--<> more code to write
--[8 more time consuming to code
4 NOT Reduces Development Time
-« not clear if this is useful
probably not very useful

[ £

Rationale Explorer shows
alternatives for each decision

Selected alternatives are denoted
by an HSH

Arguments are color coded: green
Is for, red is against, no color
Indicates rationale dependencies

Arguments can refer to
requirements, claims (non-
functional requirements),
assumptions, and relationships to
other alternatives



Example: Analyzing Impact of
Development Priorities

R AT ;7 : .
- % * Non-functional requirements (NFRS)

may have a significant impact on the
final software product

~«+ What if these change? How would
that affect the software?

~« The rationale captures the impact of
... NFRs on the software and can be
used to determine what should be
changed if the importance of an
NFR, or NFRs, changes



Analyzing Impact of

Development Priorities

Bl Common Argument Display |:||E|B|

 Can analyze

Ontology Entry __ | Total [ For [ Aganst | rationale to

educes Development Time x .

minimizes keystrﬂkes 4 4 0 determlne Wthh

intuitiveness 3 3 0 NFRS were most

reduces coupling 2 2 0 .

In.r:r_ealses Scalabir@ 1 1 0 fl‘equenﬂy USEd N

e T arguments

provides user guidance 1 1 0

j{[plr;:-::ridmlas | SUDEI;D?S:E ;;ffectiﬁl.fe use of screen real-estate 1 1 E ° Compare th ose

{provides |F;igpc-rt5} data entry consistency 1 1 0 Crlterla to user and

increases cohesion 1 0 1 developer goals — do

Availability 1 1 0

require authorization 1 1 0 th ey matCh?

Increases Additivity 1 1 0

increases aesthetic value 1 1 0 1

Increases Flexibility 1 1 0 y In thls example’ the

{provides | supports} code readabiity 1 1 0 Mmost Commonly used

Reduces Latency 1 0 1 NFR was "ReduceS
Ed _ Cose| Development Time”




= SEURAT - MeetingEventObject.java - Eclipse SDK

File Edit Source Refactor MNavigate Search Project Run Window Help

il O~ | EHFGCE~ | &5 - (g [ | &’ seuraT

= = O || [J] MeetingEventObjec... 22 . [J] MeetingBeanBeanIn... [J] MeetingObj.java [J] TableRegion.java i =i
--¥ Rationale - testrat ~ ®@// Class : MeetingEventObjectl] . ol=]

=¥ Reguirements i

+-¥  Dedisions package meeting;
- ¥ Tradeoffs
¥ Co-occurrences import java.util.EventObject;
=4 Argument-Ontology
=< Affordability Criteria
-4 Development Cost
+ -+ Uses Standard Tools and Environments
+ 4 Uses Famiiar Tools and Environments
-4 Reduces Development Time
< is component based *
< uses COTS/GOTS software '
<4 reduces customization tObject extends EventObject {
< utiizes existing code developed i
4 uses automatically generated co Name: | Reduces Development Time
+ 4 Reduces Project Sucess Risk Reduces the amount of
+ 4 Reduces Prototyping Cost Description: | time and effort to
+ -4 Reduces Risk Analysis Cost develop the software
+-4 Reduces Component Integration C
+ -4 Reduces Domain Analysis Cost Importance: m b
+-4p Reduces Inspection Cost int ADpD = 1;
+-<p Deployment Cost Save ‘ Cancel int CANCEL = 2;
+-< Operating Cost 4
- Maintenance Cost v | < >
[% Package Explorer 2 = %, ¥ = O||problems| Javadoc| Declaration | Bookmarks @ Rationale Task List &3 =0
- CRSCorrective w | Description Rationale Type
+ 8 meeting A Alt 'ascii file giving a list of room names' selected but not the b... how do we know what the c... Decision
+- 4 schedule
-8 schedulingSystem
+-1J] ConferenceRoom.java
+-1J] CRSCorrective.java
+-1J] EditUser.java
+-1J] LoginUser.java
+-1J] MessageBox.java
+-1J] ScheduleMeeting.java
+-1J] UserInfo.java £ >




Analyzing Impact of

Development Priorities

selected

Initially, there was only one warning
that the best alternative was not

Two more warnings appear If
“Reduces Development Time”
becomes unimportant

Problems | Javadoc| Declaration | Bookmarks | @ Rationale Task List &3 = 0O
| Description Rationale Type
& Alt 'ascii file giving a list of room names' selected but not the best how do we know what the conference rooms ... Decision
& Al 'send individualy' selected but not the best how to send meetings to display Decision
& Al 'start date' selected but not the best what should be key for schedule table Decision




Finding the Implementation

e Bookmark List
— Lists the file, folder, and line number
— Double-clicking brings up the code
In the editor

Problems Javadoc Declaration LRI 5 <0 8 Rationale Task List K ¥ T O

7 items

Description | Resource | In Folder Location
Alf: 'user name stored as part... MeetingObj.java CRSCorrective/meeting line 21
Alt: 'start date' MeetingBean.java CRSCorrective/meeting line 132
=== = MastingBaamava CREComactivaRaating lime 127
Alt: 'send individualby' MeetingBean.java CRSCorrective/meeting line 67
A : e —E R e —nae N — e
Alt: "Custom equals method' MeetingDate.java CRSCorrective/meeting line 227
Alt: "ascii file giving a list of roo... CRSCorrective.java CRSCorrective/schedulngSystem  line 430




Finding the Implementation

-| IJ] MeetingDate.java |m CRSCorrective.java |m ScheduleMeeting.java # MeetingBean.java X WG =8

*ooN N O N N

/

Loads all meetings occuring between the start and end MeetingDate. T
generating a meeting event for each retrieved meeting.

Eparam start
Eparam end

public wveoid loadMeetings (MeetingDate start, MeetingDate end) {

Enumeration meetingEnum;
MeetingOb] newMeeting;

meetingEnum = retrieveMeetings (start, end):; =

while (meetingEnum.hasMoreElements())
1
newMeeting = (MeetingObj) meetingEnum.nextElement () ;
// create and send meeting event
MeetingEventObject meo = new MeetingEventObject (this,
newMeeting.getStart (), newMeeting.getEnd(),
newMeeting.getInfo(), newMeeting.getOwner (), MeetingEventOb]j
fireAction (meo) ;




SEURAT Summary

-——=_ 1+ Demonstrated that with appropriate

.. tool support, rationale can provide
useful support to the software
developer:

— Demonstrated uses of rationale that go
beyond browsing and presentation

— Integrated rationale support with a
standard software development
environment
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