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What is Traceability?

»“Requirements traceability 1s the ability to
describe and follow the life of a requirement, in
both a forward and backward direction, 1.e. from
its origins, through its development and
specification, to its subsequent deployment and
use, and through periods of ongoing refinement
and 1teration 1n any of these phases.”

Gotel and Finkelstein, 1994.




A Typical Matrix

Tag Name TracedFrom Traced-to
CECH, CSCal, Cotins, CoCiagd CoCiny Coczdl, CsCaT,
SUCI01 |Fitter View inlET Central CSC3T8, CSC3TY CSC380, C5C31, CSCI2 C5C383 CSC434  [BUCHT, BUCIS, BUC2Z, BUC2DY
CSCA, 5040, CSCTE8, CSC{a), C5CT9], C5C243, 5 T244,
SUCI0T [Change Active Project in MSD CSCA2 BUC{95, BUC201
SUCTT [Wiew Comnsepts in MSD CSCH, C5C195, CSC284 CSC38T, SUC1 16, SUCI2 BUCIT, BUC18, BUC22, BUC20Y
BUCE, BUC18, BUCZ3, BUC2S BUC124, BUC{25, BUCI34, BUC13S,
SUC112 [View Drawing h MSD CSCZ36, CSC269, CSC338, C5C340, SUCH20, SUCI2A BUC145, BUC145, BUC201, BUC2(2
Wiew Materal Flow Diagam n IET
SUC113 [Certral CSCZ30, C5C234, C8C24, SUCq22 BUC3
SUC114 [View Projects in IET Certral CSC298, CSC305 SUCiz BUCIT, BUC18, BUC22, BUC20Y
CSCT4, CSC101,CSC102 CSC16, CSCI5s,
SUCT1S [Wiew Propetties in IET Centrd CSC228, CSC300, CSC385, SUCi22
CSC1{92, C5C193 CSC194, CSC195, C5C19g 5 BUC36 BUC3T, BUC204, SUC26 SUC2G,
SUC116 [Marage Corsepts in MSD CSC283 I, SUC13, SUC{133, SUC{34
CSC216, CSC21T, CSC218, (5C219, CSC220, CSC221, CSC2am, \
SUCIIT [Marage Comcepts in IET Certral  [CSC295, C5C296, CSC29T, CSCI09 BUC \ 3
SUC119 [Marage Groups n |ET Cerbal CSCR, C5CH, C5CH SUCHS S , A
SUCIZ2 [Wiew Okjects h |ET Certral CSC213, C5C226, CSC22T, CSC230, CSC23, CSC24 SUCEHs), SU 1C114, SUC1 15
Marage Collctiors [Dashkoards)
SUC12Z3 |[inIET Cerbd QUCaa o0
SUC124 |Promate Obpcts inlET Centd  [CSCTS, CSC308, CSC308
SUC125 |Marage System Elements h MSD |CSC301
CSCH2, CSCH13 CSCH4, CSCH S5, CSCap CSCHT, CSCHI
SUC131 [Marage Drawing Contert in MSD  [CSCH 9, CSC420, CSC421, (SC42, CSC43 C5C424 CSC
SUC13 |Refresh Drawing n MSD SUC{20
SUCI3T [Open Drawing in MSD SUC{20
SUC138 [Chesk in Drawing in MSD SUCi20
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‘ Dynamic Retrieval of Traces

Query =

Requirement

or Change
proposal

Document =

Retrievable

artifact such
as code, test
case, design

document.
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NF1 1 Process Events

NP2 The Notification Processing Tool shall be able to open an event log database and display all the subscribers that hawve received
notification events.

NP3 When the user selects one of the subscribers, the Notification Processing Tool shall be able t@y all the notification @0!’ this
subscriber in time order.

NP4 When the user selects one of the notification events, the Notification Processing Tool shall be able to display tQe details of the event,
including details of all the requirements inwvolved in the event.

NPS User shall be able to open the first event in the event list to establish new traceability links. Notification everfts are categorized as
new, decompose, refine, modify, obsolete, merge, replace

NP6 When the user establishes new traceability links, the Notification Processing Tool shall be able to update theflocal event log database.
The tool shall hawe an inbuilt algorithm that is capable of recognizing chains of events that may occur, and gesolve them
automatically. For example if requirement rl is decomposed into r2 and r3 {rl --> r2 + r3) and then r2 --> r§ + r5, and if the user
chooses to subscribe to r3 in the first step, then the second ewvent is irrelevant and the tool shall be able to defete the second event
automatically. In order to do this, the tool shall be able to query the subscriptions by exchanging messages §ith Event Serwver.

PR TR PR TR PR PR = m 11 oma s .
RICVT vy 1 ble to update the sybscriptions in Event
/* Notification_Processin:
* Notification Processing.java = g =S|
N c
. Sa”thc.’r Fuhu Liu ONotification_Processing( s =
version 5.0 DAL ConfigDialog Nofification | [ Config Dialo Event EventDetail | [ Eventlog DB
* Changed log file to log DB s m— Processing Processar Dialog
*/ AboutDialog B P dateDisplayLiSTy
&PabouthenulternActionP Soonmgblalog oneh 2: ¢
s . . aboutMenultemActionPel cancelButtonActionPerformed() : Create
ﬂggig 3:3:::&;%“ . SApoutDialog() &exitvenultemActionPerformed( gcmse[namgo
. . <7 D i
3 - . &oper okButtonActionPerformed( Prompt for config info
import javax.swing.*; @vopenMenultemActionPerformedq
import java.io.*; &PpopupOpenactionPerformed( 4: Enter donfig info
import java.util.*; i 0
import java.sql.*; &: config info
6: Query subscriber info
oid UpdateDisplayList () { £5isubsciitierliet
listModel.removeAllElen 0 EventsProcessor ;
String mSQL = "SELECT d& ubscaar st
™ SubscriberName FROM Bver TR EventDetailDialog g -
try { o8 »
rs = stmt.executeQuery (mSQOL sgi?ftggig:fémno e eEventdetaiiDialogo 10: Create with riber name 11: Queryievent list
while (rs.nekk ({ %o 0 & i 0 B -
String SubsName = rs.getd 2 oot Ny closeDialog() 12: evént list
listModel .addElement (Sub: eIy L3: Display event list
. POPURVIEWE UMNETACIONP eNTormeas =il
rs.close(); popupOpenActionPerformed) 4: Select an event 18; Sreate with Event Object
} catch (Exception e) { popupViewActionPerformed()
System.out.println("Notificg 16: Display bvent details

Problem with query: " + e) i
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Estimating the Probability of a Link

Frequency of term t. in respect to Frequency of term t. in respect to
the size of the document. the size of the query.
prob(d;|t)=freq(d;,t;))/ Z, freq(d,t,) prob(q|t,)=freq(q,t,)/ Z, freq(q,t,)
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Probability pI‘Ob(q)

of a link A Measures the
between a i rarity/commonality
query and | of the term.
document. X. prob(q|t.) prob(t,) prob(t;) = n(1/n;)

where n, = # of docs

containing t..
17 = normalizing

tf-idf: term frequency—inverse document frequency Fact
actor



‘ Overview of results

B Recall
Bl Precision
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POert TraceMaker

A

-

drninistrative Tools Resources Help

Open Project Query
IDLG Sqlserver

Query:

Trace requirement # 9074 " Data received from weather stations shall be updated requiariy”

Enter Document ID : I Find |

<<>> Class Diagram

CANDIDATE LINKS UNLIKELY LINKS

1-100f 21 Next Last

Document Document Confidence Accept

ID: Description: Level

138 Receive shipment 1] ] r
a3 Failed¥WeatherStationGUI (379) | ] r

12 YWeather Station Manager lII v

3 YWeather Station Directory 73 Class Diagram for Weather Station Manager - Micre -10] x|
B YWeather Station Input Proxy File Edit View Favorites Tools Help | .',"
53 Scheduler (308) | =
z o B e U WeatherStation Manager 375

_ _ get VWeatherStation ID ()
9 Weather Station Maintenance set WeatherStation ID { WeatherStation ID )
7 Weather Station Report check Station Transmissions ()
Issue Transmission Alert ()
119 DatabaseManager (313) All stations functioning ( )
1-100of 21 Next Last

Export Data Yisualize

< |
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POert . TraceMaker -

IBS > Query > Report

Query : DocumentiD # 12
"Temperature, wind chill, and precipitation data will be received from external weather stations and roadside sensors.”

U Dominant Cluster | Cross-cutting Cluster D: | &
Hext Last
Document Document Confidence Accept
ID: Description: Level:
Temperature readings
B Updates
9404 Road maps shall be updated by importing data from an extemal source. oof H
9016 Data received from the road sensors shall be updated regularly A
9012 Weather forecasts shall be updated as received by the weather bureau. i ]
9140 YWhen new road sensors are added, the thermal map shall be updated to reflect the T []
new weather data.
9007 Yeather forecast update il ]
Show Cantext | Select All || Clear Al |

Transmission
Weather data
Hext Last

Save Report




‘ Tag Clouds

/= Modify Query - Windows Internet Explorer Q@@ /> Show Document - Windows Internet Explorer E]@@
& https:ffrelab3xp.csteis.cti.depaul.edu:8443(PairatfA v | % Certificate Error £  https:/jrelab3xp.cstcis.cti.depaul.edu:8443/Pairc v d Certificate Error
Query modification Show Document
Click on the underlined term to filter it out Selected document:
Query: ——
= Critical contacts shall be l‘lOtlfled when a road
Roads shall be closed =nd Appropriate i —
bodies notified » extreme
weather conditions when roads become MON- I [® € Internet *#100%
navigatable.
| Filter All | | ClearAll | | Re-runquery |
L% € Internet #100% -

» Help analyst to understand WHY a link was generated.
» Help with filtering decisions.




| Visualized Hierarchy
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‘ Visualized Clusters
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| Which do you prefer?

» You are the users and you have to ‘vote’ for
which method you think would best support
analysis of traces.

» Vote for your favorite.

Poirot: rraceraer = s

Cpen Proect query

Traditional Clustered-text Physical Visual clusters
hierarchy




More seriously

» Usability study planned that utilizes eye-
tracker technology to try and understand
which approach best supports analysts in
their traceability tasks.

» These visualizations are as yet untested but
may provide means to help analysts filter
lists of candidate links, and interpret trace
results.
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